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[bookmark: _Toc148970570][bookmark: _Toc149422621][bookmark: _Toc156815169]Background
Although smoking is associated with vascular complications before and after the onset of diabetes, smoking cessation is not a core component of the NHS Diabetes Prevention Programme (DPP). Without smoking cessation, the existing model of DPP may not reduce the risk of vascular complications in smokers, including chronic kidney disease (CKD). This thesis uses albuminuria as a surrogate marker to examine the relationship between smoking status and CKD.  
[bookmark: _Toc148970571][bookmark: _Toc149422622][bookmark: _Toc156815170] Methods
Meta-analyses and meta-regression were conducted to elucidate the relationship between smoking status and albuminuria (defined as >20 mg/l in spot urine sample). A total of 30 studies were identified for inclusion in the narrative synthesis, and 13 were included in the meta-analysis. A cross-sectional study (n=502,490) explored the prevalence of albuminuria in people with prediabetes and diabetes. A logistic regression model examined the predictors and determinants of albuminuria based on smoking and glycaemic status. Further analyses were conducted on a longitudinal cohort (n= 20,346) to explore the factors associated with the progression and regression of albuminuria. Results are expressed in odds ratios and 95% CIs.  
[bookmark: _Toc148970572][bookmark: _Toc149422623][bookmark: _Toc156815171]Results
After analysing 13 studies (n=21476), using study-level data, a random effect meta-analysis showed that, compared with non-smokers, the odds of albuminuria in current smokers with T2DM was 2.13 (1.32-3.45) compared to non-smokers (defined as those who never smoked) with T2DM. However, individual study odds ratios varied from 0.75 to 1.45. Factors that influenced the between-study variation included duration of T2DM, mean age of the study participants and pack-years smoked. 
The cross-sectional study (n=502,490) showed that the prevalence of albuminuria in smokers with prediabetes and diabetes was approximately 35% and 50%, respectively. After adjusting for confounding variables, variable significantly associated with albuminuria in people with prediabetes were sex 1.42 (1.28-1.58), (males vs females); HbA1c (per mmol/mol) 1.06 (1.02-1.10), hypertension (yes vs no) 1.57 (1.40-1.75), IHD (yes vs no) 1.41 (1.20-1.65), smoking (smokers vs non-smokers) 1.21 (1.05-1.39). 
The odds of albuminuria in ex-smokers with T2DM compared to non-smokers (never smokers) with T2DM was 1.07 (0.96-1.19)
The longitudinal cohort study (n=6505) showed that after a median follow-up of 51 months, each year of ageing and each mmol/mol rise in HbA1c increased the odds of progression of albuminuria by 20% and 3%, respectively. Changes in BMI, SBP, Creatinine, Cholesterol and smoking status had no statistically significant impact on the progression.
[bookmark: _Toc149422624][bookmark: _Toc156815172]Conclusion
Current smokers with T2DM and prediabetes are at an increased odds of albuminuria compared to nonsmokers (excluding ex-smokers) with T2DM and prediabetes. An increase in HbA1c was associated with an increase in odds but changes in BMI were not. This suggests that smoking status and glycaemic control are the most important risk factors for current smokers; however more research is needed on the implications for HbA1c and weight control after smoking cessation.
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1.1 [bookmark: _Toc148970574][bookmark: _Toc149422626][bookmark: _Toc156815174]	Background
Globally, over the last 20 years, due to improved anti-glycaemic pharmacotherapy, better management of hypertension and dyslipidaemia, and reduction in tobacco consumption, cardiovascular mortality and morbidity in people with T2DM have improved substantially [1]. In contrast, the incidence of CKD and the associated mortality and morbidity did not show comparable progress, suggesting that management of hyperglycaemia, hypertension, dyslipidaemia, and quitting smoking may not be as effective in preventing CKD as CVD. In 2020, the WHO global report on tobacco consumption showed that there were 1.3 billion people who used tobacco worldwide, compared to 1.32 billion in 2015. The report also showed that in 2020, 22.3% of the global population used tobacco; approximately 38 million were children aged 13 to 15 years [2]. 
CKD is a strong risk factor for ESRD, CVD and stroke. Between 1990 and 2017, global mortality attributable to CKD rose by 73% in men and 83% in women [3]. In 2017, approximately 1.2 million people died worldwide from CKD; up to 50% had prediabetes or diabetes [4]. While most older adults with T2DM and CKD die of CVD before developing ESRD, younger people are at a higher risk of progression to ESRD requiring RRT, which currently costs the NHS £7.5 billion a year. Therefore, an evidence-based,  cost-effective and individually tailored intensive multifactorial vascular risk reduction strategy may be valuable in preventing the rising surge of CKD.
One of the key determinants of CKD in people with prediabetes and T2DM  is insulin resistance [5]. Insulin resistance is independently associated with CKD, which may progress to ESRD [6]. Compared to the general population, people with insulin resistance have a 5 to 13-fold increased risk of CKD and ESRD [7, 8]. Therefore, factors that cause insulin resistance should be targeted to prevent the surge of people developing ESRD. Smoking and obesity are potent predisposing factors for insulin resistance [9].  
Albuminuria is one of the earliest signs of CKD before and after the onset of T2DM [10]. Emerging evidence indicates that the incidence of albuminuria is common in people even at the stage of prediabetes, suggesting that hyperglycaemia may not be the sole determinant of CKD in people with metabolic syndrome [11]. A recent cross-sectional study of the Clinical Practice Research Datalink (CPRD) showed that compared to people with normoglycaemia, those with an HbA1c in the prediabetes range were at a 14% higher risk of developing CKD [12]. Likewise, a longitudinal cohort study showed that after a median follow-up of 8.7 years, compared to people with normoglycaemia, those with an HbA1c at the prediabetes range had a 39% higher risk of CKD [13]. Evidence strongly suggests that those who present with CKD at the onset of T2DM might have developed it at the stage of prediabetes [14]. Despite albuminuria being a sensitive and reliable marker for CKD and CVD [15], the NHS screening programme does not screen people for albuminuria. 
One of the leading causes for poor clinical outcomes in people with CKD is late presentation [16].  In the UK, 1.8 million people have been diagnosed, and another 1 million have undiagnosed CKD; approximately 50% might also have either diagnosed and undiagnosed T2DM or prediabetes [17]. As CKD has a long, quiescent subclinical stage, without proactive screening, it may not be detected at a stage when it is reversible. 
Currently, the bulk of spending for CKD is on managing complications rather than preventing them. In 2009-10, out of £1.4 billion spent on CKD, only 5% was spent on diagnosis and prevention, while 95% was spent on RRT, renal transplant and managing other complications of CKD [18]. Evidence suggests that detecting CKD at the stages of albuminuria and prediabetes may allow early intervention and prevent the rising surge of CKD and its complications [19]. Because of the adverse impact of CKD on health inequality [20], premature mortality [21], and morbidity [22], preventing CKD is a significant public health priority. As people are now undergoing screening for the DPP, it may be an opportune moment to screen them for CKD and optimise the investment remit. 
T2DM is the culmination of a cascade of metabolic deregulation mediated by insulin resistance, preceded by a long quiescent phase of IFG, IGT and prediabetes. Irrespective of progression to T2DM, all these phases are risk factors for vascular complications, including CKD [23]. Therefore, the aim of the DPP should not only be halting the movement of the HbA1c from prediabetes to diabetes range but also to detect vascular complications early in the disease trajectory and manage them appropriately. Smoking and obesity exacerbate insulin resistance predisposing to T2DM and are independently associated with CKD, ESRD and CVD [24-26]. Smoking cessation and obesity management are integral to vascular risk reduction strategy. They are also recommended by the joint position statement of the EASD and ADA for people with prediabetes [27]. Despite overwhelming evidence that CKD may begin at the stage of prediabetes, and smokers are at a higher risk, none of the current DPP models worldwide use smoking cessation as an intervention and albuminuria as an outcome in their models.
CKD is one of the most expensive but preventable complications of diabetes [18].  In addition to the monetary cost of managing people with CKD,  quality-of-life years are lost when people rely on dialysis   [28]. The health-related quality outcome prediction model suggests that by 2025, the economic burden of CKD in people with diabetes will be £11.4 billion [29]. In 2008, the mean annual cost of hospital-based haemodialysis per person in the UK was approximately £35000 [30]. The expense is predicted to rise in the coming years as younger people are now developing ESRD and rely on RRT for longer [31]. In the USA, in 2008, the monthly cost associated with managing CKD was $1250, which increased to $ 3,000 if diabetes and heart failure also co-existed [32]. 
However, early diagnosis and multifactorial intervention can improve the disease outcome. The United States Renal Data System annual report 2019 showed that after implementing the national CKD screening programme, compared to 2018, there was a 25% reduction in the percentage of patients who needed RRT due to ESRD. There was a 13% reduction in the adjusted rate of all-cause hospitalisation in people with haemodialysis [33]. Therefore, with proactive screening and multifactorial intervention at an appropriate stage of disease trajectory may prevent the progression of CKD and reduce the need for hospitalisation for RRT and transplantation [34, 35]. 

1.2 [bookmark: _Toc148970575][bookmark: _Toc149422627][bookmark: _Toc156815175]Prediabetes: a high-risk phase for T2DM and vascular complications
Prediabetes is a precarious phase in metabolic deregulation comprising several heterogeneous states of deranged glucose homeostasis, characterised by IFG, IGT or elevated HbA1c. Approximately 25% of people with prediabetes will progress to overt T2DM in 3-5 years, and up to 70% will develop T2DM in their lifetime [36, 37]. Progression from prediabetes to diabetes depends on factors that influence the degree of insulin resistance. For example, for those who undertake regular exercise, do not gain further weight, and do not smoke, the risk of progression to T2DM might be expected to be slower compared to obese smokers with a sedentary lifestyle unless they have a genetic predisposition. Although each of the above stages of prediabetes may have a different etiopathology, their progression rates to T2DM range from 35 to 45 per 1000 person-years [38, 39]. 
The relationship between progression of prediabetes and vascular complications is not linear. Vascular complications can begin and progress at any stage of metabolic syndrome, not only after the onset of T2DM. Glycaemic value in prediabetes is an independent risk factor for CKD and CVD [40, 41]. In a recent prospective cohort study of people with prediabetes (n=46,911), after a median follow-up of 11 years, 13.8% (n=6,476) developed CVD, CKD, or heart failure. Only 12% (n=802) progressed from prediabetes to T2DM [42]. Therefore, keeping the HbA1c below the diabetes range may not be sufficient to protect people with prediabetes from developing adverse micro- and macrovascular complications. 
Currently, there is no global consensus on the optimal definition of prediabetes. The WHO defined prediabetes on FPG, and the ADA defined it based on FPG, 2-hour postprandial glucose (2hPG) and HbA1c [43]. On the contrary, the International Expert Committee (IEC) defined prediabetes as an HbA1c of 6.0 – 6.4% (42-47 mmol/L) [44]. In the UK, the IEC definition is used to diagnose prediabetes. A recent cohort study reported the risk of developing T2DM within five years using different definitions of prediabetes. Out of a total of 76513 study participants with WHO defined [45] prediabetes  (based on FPG) 10.73% (n=8208) developed T2DM over a median follow-up of 11.1 years (range 4.9 to 21.7 years).  Pooled hazards ratio (HR) of T2DM using the WHO definition (FPG) was 5.54 (95% CI 4.31 to 7.12), the ADA definition (HbA1c) was 7.81 (95% CI 4.32 to 14.14),  and based on the IEC definition (HbA1c) was 8.36 (95% CI 4.88 to 14.33)  [45]. 
The global burden of prediabetes is increasing [46]. Due to the variation in the definition in different parts of the world, it is difficult to estimate the precise global prevalence of prediabetes. However, the IDF estimate suggests that in 2019, the global prevalence of IGT was 7.5% (374 million), which is projected to rise to 8% (454 million) in 2030 and to 8.6% (548 million) by 2045 [47]. In the UK, one in three adults has prediabetes [48]. Between 2009 and 2018, in the UK, although the incidence rate of new clinical diagnoses of T2DM recorded in primary care decreased by a third from its peak in 2013-14, the incidence rate of prediabetes tripled [49]. A similar trend is reported in the USA and globally, particularly among young adolescents [41, 46, 50]. A sedentary lifestyle and high-calorie diet are implicated in the global rise of prediabetes. 
Compared to people with normoglycaemia, those with an HbA1c at prediabetes range are at an increased risk of micro- and macrovascular complications and all-cause mortality. A recent meta-analysis of 53 prospective studies with 1.6 million participants, with a median follow-up of 9.5 years, reported that compared with people with an HbA1c in the normoglycemic range, those with an HbA1c in the prediabetes range were at a 25% increased risk of composite cardiovascular disease [51]. Similarly, the Australian Diabetes, Obesity, and Lifestyle Study (AusDiab) reported that compared to those with normoglycaemia, people with prediabetes had a 2.5-fold increased risk of CVD [52]. Similar risks for CVD, CKD and mortality in prediabetes were reported in several other studies, including the Whitehall II study in the UK [13, 53, 54]. 
1.3 [bookmark: _Toc148970576][bookmark: _Toc149422628][bookmark: _Toc156815176] Insulin resistance: a unifying thread for smoking, obesity, T2DM & DKD 
The unifying thread that connects smoking, obesity, T2DM and CKD is insulin resistance. An individual progresses from normoglycaemia to various stages of impaired glucose regulation before developing T2DM (Figure 1). Regardless of progression to T2DM, the individual remains susceptible to micro- and macrovascular complications due to insulin resistance [55]. 
At the beginning of metabolic syndrome, normoglycaemia is maintained at the cost of increasing demand on the insulin-secreting β cells of the pancreas [56]. Obesity and smoking contribute to insulin resistance and further increase demand for insulin [9, 57]. This phase is characterised by hyperinsulinemia, a toxic environment for vascular endothelium and is strongly associated with albuminuria, an early marker of CKD [6, 58]. During this phase, to meet the increased demand for insulin, the pancreatic Islets of Langerhans undergo rapid hyperplasia followed by apoptosis [59]. When 40-50% of the functioning Islets of Langerhans β cells have undergone apoptosis, persistent hyperglycaemia marks the onset of T2DM [60] (Figure 1). Irrespective of whether the glycaemic status moves from one stage to the other, insulin resistance remains an independent predictor for micro- and macrovascular complications [61] and mortality [62]. 

[image: A diagram of a medical procedure]
[bookmark: _Toc148365635][bookmark: _Toc148971432][bookmark: _Toc156123682][bookmark: _Toc156653206]Figure 1: Natural history of disease progression.
Insulin resistance is also linked with dyslipidaemia and hypertension, which interferes with the intrarenal haemodynamic pathway and contributes to albuminuria and CKD [63, 64]. Characteristics of insulin resistance-induced dyslipidaemia are increased levels of triglyceride, low levels of High-Density Lipoprotein (HDL), and changes in the composition of the Low-Density Lipoprotein (LDL) [64]. Atherogenic dyslipidaemia and metabolic perturbations associated with insulin resistance are predisposing factors for CVD and CKD [65, 66]. Concurrently, insulin resistance contributes to renovascular hypertension, which is a predisposing factor for albuminuria, CVD, and ESRD [63, 67]. 
[bookmark: _Toc148970577][bookmark: _Toc149422629][bookmark: _Toc156815177]1.4. 	Natural history of kidney disease in prediabetes & T2DM 
Nephrons are the structural and functional unit of kidneys. Approximately 1 million nephrons in each kidney produce about 1.5 litres of urine in 24 hours by filtering 200 litres of blood [68]. It filters the waste products, maintains the fluid, electrolyte, and acid-base balance, and controls blood pressure. Each nephron comprises an afferent arteriole, through which blood enters a tuft of capillaries called the glomerulus. In the glomerulus, the hydrostatic pressure filters the fluid, electrolytes, and other waste products into Bowman’s capsule, called glomerular filtrate. After filtration, the remaining blood returns to circulation through the efferent arteriole. Through the tubular pathway of nephrons, the glomerular filtrate becomes urine after a series of reabsorptions and secretions (Figure 2). 
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[bookmark: _Toc156653207][bookmark: _Toc148365636][bookmark: _Toc148971433][bookmark: _Toc156123683]Figure 2: Structure of a nephron and the process of urine production [69] 

The glomerular endothelial cells (GEC) are crucial for the filtration function of the nephron. Under normal circumstances, the GEC does not allow albumin, glucose, or blood cells to escape into the glomerular filtrate. However, if the GEC is damaged, albumin starts appearing in the urine (albuminuria), an early marker of vascular damage and renal injury [70]. The appearance of albumin in the urine indicates renovascular disease and other micro-and macrovascular endothelial dysfunction. Hypertension, obesity, smoking, hyperglycaemia, and dyslipidaemia are the leading causes of GEC damage [71-73].  
Several structural and functional changes occur in the kidneys during different stages of metabolic deregulatory disease trajectory, from normoglycaemia to T2DM (Figure 1). The earliest change in the renal structure in prediabetes and early T2DM is renal hypertrophy caused by raised intraglomerular pressure. During this phase, the eGFR increases by 20-50%, but the urinary ACR remains <30 mg/g, and the blood pressure is within the normal range. Based on the progression of metabolic deregulation and other cardiorenal risk factors, this phase may last 0 to 5 years. After the stage of renal hypertrophy, incipient nephropathy begins when the eGFR returns to normal, and the blood pressure starts rising [74]. This phase is characterised by microalbuminuria [75] when the urinary ACR value increases above 30 mg/g [76]. If untreated, this phase progresses to overt nephropathy, the eGFR starts dropping, and the urinary ACR level creeps up >300 mg/g. When the eGFR drops, it represents irreversible damage to the glomerular filtration function [77]. This phase is characterised by systemic hypertension, as the renal pathway for blood pressure regulation becomes dysfunctional [78], and the urinary ACR level reaches >300 mg/g. Unless the precipitating factors such as smoking, obesity, hyperglycaemia, dyslipidaemia, and blood pressure are managed appropriately, this phase may progress to ESRD, when the patient will need RRT or renal transplant to survive. (Figure 3). 
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[bookmark: _Toc148365637][bookmark: _Toc148971434][bookmark: _Toc156123684][bookmark: _Toc156653208]Figure 3: Structural and functional changes in kidneys various stages of DN

If CKD can be diagnosed at the stage of microalbuminuria, it can be potentially reversible by multifactorial intervention [34, 79]. However, piecemeal management of individual risk factors such as hyperglycaemia and hypertension may be counterproductive [80, 81]. A stratified analysis of the Action to Control Cardiovascular Risk in Diabetes (ACCORD) study indicated that intensive glycaemic management and multifactorial intervention at an early stage of disease trajectory can prevent CKD in people with T2DM [82]. Likewise, in the STENO-2 study, a multifactorial intervention including smoking cessation, active weight management, and control of hypertension and hyperglycaemia at the microalbuminuria stage prevented CKD  progression and improved life expectancy 21 years after the intervention [83]. In contrast, aggressive glucose and blood pressure control at a later stage of the disease trajectory of CKD can predispose to frequent glycaemic oscillation [84] and orthostatic hypotension [85] due to poor renal clearance of hypoglycaemic and antihypertensive drugs. Therefore, aggressive glycaemic and hypertension management in established CKD can enhance the progression of albuminuria and increase the risk of cardiovascular mortality [82, 86, 87]. Thus, multifactorial intervention, including smoking cessation, should be achieved at the stage of microalbuminuria before the eGFR starts dropping.  
                
[bookmark: _Toc98439697][bookmark: _Toc148970578][bookmark: _Toc149422630][bookmark: _Toc156815178]1.5	Metabolic effect of smoking and its cessation: a confusing relationship 
The relationship between smoking and its cessation on cardiorenal risk factors is confusing and is not fully understood. While smoking is a risk factor for prediabetes and its progression to T2DM [88, 89], so is its cessation [90]. Moreover, the impact of smoking cessation is disparate in people with and without T2DM, the precise cause of which is unknown. Smoking cessation reverses insulin resistance to the level of non-smokers within three years in people without T2DM [91]. On the contrary, in smokers with T2DM, it may take up to 10 years, depending on the pack-years smoked and the scale of post-cessation weight gain [92, 93]. In addition, in people without T2DM, if the post-cessation weight gain is not managed appropriately, it can precipitate incident T2DM [94, 95]. 
A recent systematic review with over 5 million participants reported that compared to non-smokers, active smokers were at a 37% increased risk of developing T2DM [96]. The study also found a dose-dependent relationship between smoking and the risk of incident T2DM. Compared to non-smokers, light smokers (<10 cigarettes/day) were at 21%, moderate smokers (10-20 cigarettes/day) were at 34%, and heavy smokers (>20 cigarettes/day) were at 57% higher risk of incident T2DM. Therefore, it is intuitive that smoking cessation would reduce the risk. Paradoxically, research evidence suggests that quitters who gain ≥2 kg in body weight have a 2.25-fold increased risk of T2DM [97].  Furthermore, multiple studies have shown that based on the scale of post-cessation weight gain, the risk of incident T2DM increases in recent quitters [98, 99]. 
Concurrently, the duration of abstinence is also a key determinant of the risk of T2DM after smoking cessation. A recent systematic review reported that, compared with non-smokers, quitters were at 54%, 18% and 11% higher risk of incident T2DM within five years, 5-9 years and >10 years, respectively [100]. In obese quitters, it may take up to 12 years for the risk of incident T2DM to decline to the level of non-smokers [101]. However, the risk can be reduced substantially if the post-cessation weight gain is managed appropriately, and smokers remain abstinent for >10 years [102]. 
[bookmark: _Toc148970579][bookmark: _Toc149422631][bookmark: _Toc156815179]1.6.	Effect of smoking on the renovascular haemodynamic pathway
Smoking is particularly harmful to renovascular endothelial integrity and intrarenal haemodynamic circulation. It causes raised intraglomerular pressure by interfering with the Renin-Angiotensin-Aldosterone System (RAAS) [103], damaging the filtration functionality of the glomerular endothelial bondage [104], and exposing endothelium to oxidative stress and Reactive Oxygen Species (ROS) by destroying the glycocalyx [105]. 
One of the crucial components of vascular endothelial protection in blood vessels such as the glomerulus is the glycocalyx. It is a thin microscopic layer of glycoprotein which lines the inner surface of the vascular endothelium and prevents exposure of endothelium to the circulating plasma protein such as albumin and small dense atherogenic LDL and VLDL [106]. Smoking and ROS generated from insulin resistance damage the glycocalyx. Intact glycocalyx repels the adhesion of albumin to the glomerular endothelial cells. However, when the glycocalyx is damaged, albumin attaches itself to the endothelial surface, with the help of VLDL, and then leaks out through the damaged endothelial barrier, causing microalbuminuria [107]. It is a sensitive and reliable marker for renovascular and cardiovascular disease [108]. Any factors that exacerbate insulin resistance, such as hypertension, hyperglycaemia, obesity, and smoking, can damage the glycocalyx [105] and cause a faster progression of albuminuria to ESRD (Figure 4). 
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[bookmark: _Toc148365638][bookmark: _Toc148971435][bookmark: _Toc156123685][bookmark: _Toc156653209]Figure 4: Structural damage to glycocalyx initiates albuminuria in DKD
(Adapted from Daehn et al., 2018) [69]
The most effective management for albuminuria in people with insulin resistance, hypertension and albuminuria is the inhibition of RAAS by Angiotensin-Converting Enzymes Inhibitors (ACEI) or Angiotensin Receptor Blockers (ARB) [109]. However, neither ACEI nor ARB can confer their therapeutic benefit in smokers due to excessive pulmonary conversion of Angiotensin I to Angiotensin II [103]. Furthermore, managing hypertension with beta-blockers is also ineffective in smokers due to the excitatory action of nicotine on the sympathetic-adrenergic pathway [110]. Therefore, smoking cessation is a renoprotective intervention at any stage of metabolic syndrome, but it must be achieved at the stage of microalbuminuria before the eGFR starts dropping.  

[bookmark: _Toc148970580][bookmark: _Toc149422632][bookmark: _Toc156815180]1.7 	 Is the glucocentric approach fit for the emerging challenges of vascular complications?
Existing DPP models assume that keeping the HbA1c below the diabetes range will prevent vascular complications. However, the current epidemiology of ESRD, CVD and other vascular complications suggests that it may not be the case. The glucocentric approach of global diabetes prevention models is derived from the findings of the United Kingdom Prospective Diabetes Study (UKPDS). It is one of the largest RCTs in people with T2DM and has been widely used in diabetes management guidelines worldwide. The RCT showed that reducing HbA1c by 1% could reduce the risk of albuminuria by 33% [111]. Out of the 5097 study participants of UKPDS RCT phase, 92.7% (n=4727) had normoalbuminuria (UAC <30 µmol/g), 6.5% (n=333) had microalbuminuria (UAC 30-300 µmol/g) and 0.7% (n=37) had macroalbuminuria (n=37) had macroalbuminuria (>300 µmol/g). In the cohort phase, after a median follow-up of 10.4 years, a further 867 participants developed microalbuminuria and 264 macroalbuminuria. 
However, the epidemiology of T2DM and DKD has changed a lot since the UKPDS. Due to the increasing prevalence of T2DM worldwide, the number of people requiring RRT due to T2DM has increased [112]. CKD is a multifactorial disease; therefore, screening people with insulin resistance may allow early detection and multifactorial intervention at an early stage of disease trajectory when it is amenable to reversal. In people with established T2DM despite following guidelines recommended by the NICE and high achievement in the QOF for glucose and blood pressure control, the 24th Renal Registry Report showed that in 2020, 7,323 new people registered for RRT, which is identical to the year before. Approximately 30% of them had diabetic nephropathy. The report suspects that the number of people who met the criteria for RRT could be significantly higher as many people declined to have RRT during the COVID-19 pandemic. The proportion of people who needed RRT due to diabetes increased from 24.1% in 2011 to 30.5% in 2020 [113].   The STENO-2 study demonstrated that if diabetic nephropathy can be detected at the stage of microalbuminuria and a multifactorial intervention is implemented, the progression of CKD can be halted [79]. More recent work in people with CKD showed that treatment with SGLT-2 inhibitors can prevent the progression of CKD without diabetes [114]. In the UK, the NICE recommends SGLT-2 inhibtors in people with CKD even without diabetes [115]. Therefore, screening people for microalbuminuria at the stage of prediabetes may be an opportunity to prevent rising numbers of people with CKD. 
In contrast to the UKPDS, T2DM is no longer an exclusive disease of middle-aged and older people. The mean age of newly diagnosed study participants with T2DM in the UKPDS was 51 years [116]. However, since the UKPDS, the mean age of people with T2DM has declined. In the UK, between 2007 and 2015, the incidence of T2DM in children aged 17 years or younger increased from 0.53 to 0.72 per 100,000 person-years [117]. Likewise, the incidence of prediabetes is also rising in young and adolescents [50], and an increasing number of them are presenting with established vascular complications such as CKD [118]. The severity and progression of CKD in younger people with prediabetes and T2DM are faster than the study participants of the UKPDS [119]. Unlike the age when UKPDS study participants who needed RRT was ≥65 years, in 2020, for those who needed RRT due to diabetes, 31% were between the ages of 45 and 54, and 40% were between the ages of 55 and 64 years [113]. The cost of managing the ESRD is also higher in younger people as they are likely to need RRT for a longer period. Additionally, if younger people with T2DM are smokers and need RRT, they are at a higher risk of CVD and mortality [120, 121].
[bookmark: _Hlk156209582]The UKPDS was the first randomised controlled trial that demonstrated the relationship between hyperglycaemia in T2DM and micro- and macrovascular complications [122]. This was also the first study that showed that glycaemic control in newly diagnosed people with T2DM can reduce the risk of vascular complications [123]. The UKPDS follow-up cohort analysis showed that ten years after the onset of T2DM, the prevalence of microalbuminuria was 24.9% and the annual rate of progression of microalbuminuria to macroalbuminuria was  2.8%, and from macroalbuminuria to elevated creatinine (≥ 175 µmol/L) was 2.3% [124]. In the UKPDS cohort of 5,097 study participants of newly diagnosed people with T2DM, only 14 needed RRT during the median follow-up of 10.4 years. [124]. Further analyses of the UKPDS participants cohort 12 years after the study began showed that more intensive glycaemic control can reduce the risk of microalbuminuria or clinical grade proteinuria by 33% [125]. 
However, the prevalence and natural history of CKD have changed significantly since when the UKPDS participants were recruited. The Diabetes UK report 2019 suggests that almost a third of people at the onset of T2DM might have already developed one or more microvascular complications, such as CKD [126]. An increasing number of people present with ESRD, with an HbA1c in diabetes or prediabetes ranges [127]. The risk is particularly high in obese smokers [128]. Thus, the lesson from the UKPDS needs to be revisited.

[bookmark: _Toc148970581][bookmark: _Toc149422633][bookmark: _Toc156815181]1.8.	 The NHS Diabetes Prevention Programme: what is the problem under consideration?
Diabetes UK estimates that around 2 million people in the UK have prediabetes and are at a higher risk of developing T2DM [129], and a third of them may present with an established microvascular complication such as CKD [126]. The Healthier You NHS Diabetes Prevention Programme identifies people at a higher risk of developing T2DM and offers them a nine-month-long behavioural intervention. It is provided face-to-face or as a digital service. After being referred, people are free to choose between the two. Those who prefer a face-to-face behavioural intervention receive personalised coaching on weight-management, healthy eating, and structured exercise. Likewise, those signed up for digital services receive similar support using technologies and apps that monitor exercise levels, give access to health coaching and online peer support, setting and monitor goals electronically. In 2022, commissioned by NHS England, the University of Manchester analysed the data of those who completed nine months of the DPP structured intervention programme and reported that it reduced the incidence of  T2DM by 37% [130].  
Before rolling out the NHS DPP, NHS England commissioned the Sheffield School for Health and Related Research (ScHARR) to develop a cost-benefit model.  The model showed that keeping the HbA1c at the prediabetes range (6.2% to 6.4%, 42 – 47 mmol/mol), each £1 investment would return £1.28 over 20 years. For every 100,000 DPP interventions, there will be a net gain of 3552 QALYs [131]. The modelling was based on the programme lasting for five years, from 2016 to 2021, with a gradual roll-out over three years to offer the intervention to 100,000 people per year by the end of the third year [132]. The intervention cost for the first three years was estimated to be £8,350,000, and the ongoing cost for supporting this programme beyond the first three years was estimated to be £1,300,000 per year [133]. 
ScHARR modellers used several scenarios and vascular outcomes to develop the cost-benefit model, including improved HbA1c, weight loss, blood pressure and lipid profiles. It also used outcomes such as QALYs, delayed cases of T2DM, cardiovascular disease and impact on health inequality [131, 134]. However, in the model, as opposed to a vascular outcome such as UAC, all the risk factors, such as HbA1c, blood pressure, BMI, etc., were used, and a speculative estimate of cardiovascular disease 20 years later was made.  Despite ESRD being one of the most expensive and avoidable complications of T2DM, no specific renal outcome was incorporated into the modelling. The model input restricted the age between 40 and 74 years  [133], based on the UKPDS modelling [135]. In the UKPDS model, although active smoking accounted for an increased risk of ESRD, the impact of smoking cessation was not factored in [136]. 

Based on the  UKPDS,  the current DPP model assumes that in people with prediabetes, keeping the HbA1c value below the diabetes range may reduce the risk of vascular complications, including CKD [137]. However,  there is no evidence to confirm or refute this assumption. In contrast to the UKPDS RCT study participants, where the prevalence of microalbuminuria was 24.9%, the Diabetes UK estimate in 2014 suggests that the prevalence of microalbuminuria has risen to 33% at the onset of T2DM [138]. The prevalence of microalbuminuria could be as high as 15.5% at the stage of prediabetes [139]. Therefore, intensified glycaemic control after the diagnosis of T2DM may not be enough to reverse CKD in people who have developed microalbuminuria at the stage of prediabetes. Thus, diabetes prevention programmes should be more inclusive to address multiple risk factors to prevent vascular complications rather than only keeping HbA1c below the diabetes range. 
 Despite overwhelming evidence that smoking is an independent risk factor for incident T2DM, micro- and macrovascular complications, and ESRD, smoking cessation was not incorporated into any DPP model. It is well-known that post-cessation weight gain and a rise in HbA1c are significant barriers to successful quitting [140]. However, not including smoking cessation intervention and not offsetting the benefit of weight loss and a reduction in HbA1c seems to be a missed opportunity and suboptimal use of the investment in DPP.

Due to the current budget constraints, smoking cessation is a neglected area which may exacerbate the renal burden of prediabetes and T2DM. Unlike other public health services such as the NHS health check programme and sexual health services, the local authorities are no longer mandated to commission smoking cessation services or interventions. Between 2013-2014 and 2017- 2018, the budget for smoking cessation decreased by 34%, from £129.6m to £85.2m. Nationally, 33% of the local authorities have cut their funding for smoking cessation by 50% or more since 2013-2014 [141]. Without supported smoking cessation interventions, keeping smokers’ HbA1c below the diabetes range may not halt the surge of ESRD and expensive therapy such as RRT or renal transplant. By adding smoking cessation intervention in the current NHS DPP, the investment can be recycled, post-cessation weight-gain can be minimised, the number of successful quitting can be increased, and the risk of vascular complications, including CKD, can be reduced.  
[bookmark: _Toc148970582][bookmark: _Toc149422634][bookmark: _Toc156815182]1.9 	Literature review: The impact of smoking cessation is a poorly researched area for DPP.	
The evidence of structured exercise and lifestyle intervention in preventing T2DM is well-researched but does not include smoking cessation. Some leading studies are the Finnish Diabetes Prevention Study [142] and the American Diabetes Prevention Programme [143]. A systematic review and network meta-analysis of 30 studies showed that compared to standard lifestyle advice, all kinds of interventions could reduce the risk of progression of people with prediabetes to T2DM [144]. However, no study in the meta-analysis included smoking cessation in the structured lifestyle intervention. 
For this thesis, I conducted a comprehensive search on PubMed and Medline on 17th January 2022. The search revealed that a total of 604 studies examined the impact of structured lifestyle interventions to prevent the progression of HbA1c from prediabetes to diabetes range. Several systematic reviews confirmed the efficacy of lifestyle intervention i.e., structured exercise, dietary intervention and increasing physical activities in preventing the onset of T2DM [145, 146]. However, despite smoking is a strong risk factor for progression of prediabetes to T2DM, none of the included studies in the review had smoking cessation intervention. The reason for not including  smoking cessation intervention in RCTs was unethical. Moreover, smoking cessation intervention could cause weight gain which could predispose to incident T2DM [100]. 

A hand search of references from the reviewed literature found smoking cessation intervention in people with prediabetes in one study. In this shared decision-making-based non-randomised controlled trial, smokers with prediabetes joined the Fight Tobacco, Stay Fit (FTT2) programme or received usual care. In the 16-week FTT2 programme, out of 596 smokers with prediabetes, 33%  (n=199) consented to receive smoking cessation intervention alongside individualised coaching. The rest of the cohort (n=397) received their healthcare professionals' usual care and smoking cessation advice. After a mean follow-up of 1316 days, 36.8% (n=217) of the study participants developed T2DM, and 11.5% (n=68) regressed to normoglycaemia. In the intention-to-treat analysis (n=589), participants who were on the intervention arm had a reduced risk of developing T2DM (HR 0.58; 95% CI 0.40 – 0.84) and a high probability of regression to normoglycaemia (HR 1.91; 95% CI 1.04 – 3.53)  [147]. Therefore, incorporating smoking cessation in the NHS DPP programme may prevent or delay T2DM. Simultaneously, it can opportunistically be used to help smokers with prediabetes to quit and remain abstinent.
[bookmark: _Toc98439700][bookmark: _Toc148970583][bookmark: _Toc149422635][bookmark: _Toc156815183]1.10.	Incorporating smoking cessation in DPP: a conceptual model 
Conceptual modelling is a methodological framework to enable HTA modellers to develop the health economic model. It is the abstraction of complexities of a clinical problem at an appropriate level of simplification [148]. It is the first stage of any HTA modelling project, which guides the subsequent stages of model development. Good Research Practices in Modelling Task Force made up of representatives from the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) and the Board of the Society for Medical Decision Making (BSMDM) suggested that before developing the HTA model, it is prudent to develop a conceptual model [149]. They also recommended that the conceptual model be divided into three steps. Firstly, conceptualise the clinical problem and, secondly, conceptualise the model that matches the attributes and characteristics of a particular modelling type to address the clinical problem [150]. In the third step, the framework of the conceptual model is used to develop the HTA model (Figure 5).
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[bookmark: _Toc148365639][bookmark: _Toc133408857][bookmark: _Toc148971436][bookmark: _Toc149422756][bookmark: _Toc156123686][bookmark: _Toc156653210]Figure 5: Development and construction of a model
(Based on Roberts et al., 2012) [150]


This conceptual model will explore the intricacies of the relationship between smoking, its cessation and albuminuria. The relationship between smoking, its cessation and BMI with kidney disease has not been established. The most recent estimation of the risk factors progression equations, the UKPDS outcomes model 2 (UKPDS 90), published in 2021, showed that active smokers have a 39% higher risk, and people with BMI above 25 kg/m2 have an 18% higher risk of developing albuminuria [135]. However, it could not factor in whether smoking cessation could reverse the risk and, if so, how many years of abstinence are required for the risk to decline to the level of non-smokers. Although the model suggested a link between increased BMI and albuminuria, it did not specify whether the post-cessation increase in BMI would increase the risk of albuminuria. Moreover, this model could not evaluate how smoking affects the incidence and progression of albuminuria in people with prediabetes. 
Smoking can predispose people with prediabetes to develop T2DM and albuminuria without developing T2DM. Hypertension and dyslipidaemia can pre-exist with prediabetes or T2DM, and they are independent risk factors for people with prediabetes and T2DM to develop albuminuria [151, 152]. Smoking can cause or worsen pre-existing hypertension [153] and dyslipidaemia [154] and can be a precursor for albuminuria. Smoking cessation, on the other hand, can reduce blood pressure [155] and dyslipidaemia [156]. Therefore, persuading smokers to quit and remain abstinent can reduce the risk of albuminuria and the progression from prediabetes to T2DM.
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[bookmark: _Toc148365640][bookmark: _Toc148971437][bookmark: _Toc156123687][bookmark: _Toc156653211]Figure 6: Relationship between smoking and albuminuria

One of the major criticisms of the current DPP model is not incorporating smoking cessation intervention in the structured lifestyle intervention. One of the possibilities for this omission could be the uncertainty of how smoking cessation and post-cessation weight gain will impact the HbA1c. However, DPP models should aim to reduce the risk of overall vascular complications, including CKD, rather than just seeking to prevent the movement of the HbA1c from prediabetes to diabetes range. If the DPP structured lifestyle interventions are efficacious in helping people lose weight and reduce HbA1c, offering them smoking cessation intervention at the same time can be a pluralistic approach to maximise the NHS investment in DPP. 
In this proposed framework, firstly, I suggest screening smokers with prediabetes for albuminuria. Secondly, the NHS DPP is redesigned to incorporate smoking cessation in the core intervention strategy. Alongside the lifestyle intervention of existing DPP, additional medications for reducing nicotine addiction and weight management with GLP-1 analogue should be carefully considered after an HTA cost and benefit analysis (Figure 7). 
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[bookmark: _Toc148365641][bookmark: _Toc148971438][bookmark: _Toc156123688][bookmark: _Toc156653212]Figure 7: Conceptual framework for incorporating smoking cessation with the NHS DPP
[bookmark: _Toc148970585][bookmark: _Toc149422637][bookmark: _Toc156815184]1.11	 Aim and objectives of this doctoral thesis
This doctoral thesis aims to develop a conceptual model of the natural history of CKD. The objectives are to contribute to and simplify understanding of how smoking and its cessation affect the risk of albuminuria at various stages  of the glycaemic spectrum. Based on this conceptual model, the potential value of a non-randomised controlled trial incorporating smoking cessation as a core component of DPP to inform a cost-benefit model could be assessed.   
 



[bookmark: _Toc98439701][bookmark: _Toc148970586][bookmark: _Toc149422638][bookmark: _Toc156815185]Chapter 2: Association of smoking and cardiometabolic parameters with albuminuria in people with type 2 diabetes mellitus:  a systematic review and meta-analysis
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[bookmark: _Toc148970587][bookmark: _Toc149422639][bookmark: _Toc156815186]Statement of contribution
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[bookmark: _Toc148970588][bookmark: _Toc149422640][bookmark: _Toc156815187]2.1 	 Introduction
This chapter aims to explore the relationship between smoking and albuminuria in people who have progressed from impaired glucose regulation (IGR) (stage 2,3,4) to T2DM (stage 5) (Figure 1). 
Smokers with T2DM are disproportionately affected by kidney disease [157], cardiovascular disease [158] and premature mortality [159]. A recent systematic review of over 1 million people revealed that smokers with T2DM were approximately 50% more likely to die prematurely than non-smokers [160]. However, the precise underlying cause for this heightened cardiovascular mortality remains unexplored. Smoking exacerbates insulin resistance and adversely affects some cardiometabolic risk factors in T2DM, including HbA1c, HDL-cholesterol and arterial blood pressure [161].  Surprisingly, however, smoking cessation does not appear to confer any substantial cardiovascular risk reduction for up to 10 years in people with diabetes, compared to 3 years in people without [91]. Indeed, the World Health Organization (WHO) Multinational Study of Vascular Disease in Diabetes (MSVDD) demonstrated that the risk of cardiovascular mortality in people with diabetes remains up to 50% higher in recent quitters (1-9 years) compared to non-smokers [162]. This incongruous relationship between smoking cessation and mortality suggests that some additional risk factors may contribute to a higher cardiovascular risk in recent quitters, which might not be reversed by short-term abstinence from smoking. 
Albuminuria is an early indicator of both micro and macrovascular involvement in diabetes [163, 164], and the progression of albuminuria is a reliable marker for the extent of vascular perturbation [165]. Aggressive management of traditional risk factors such as reducing renovascular disease, glucose, blood pressure, and lipid profile has not shown consistent benefitparticularly when proteinuria is already established [166].  On the other hand, multifactorial interventions, including smoking cessation at an early stage of the disease trajectory, have shown promising potential for the reversal of microalbuminuria and improved cardiovascular outcomes [167]. However, conventional risk stratification scores derived from the HbA1c, blood pressure, and lipid profile, without smoking status and BMI, may underestimate the influence of lifestyle factors such as obesity and smoking on albuminuria during this crucial stage of the disease trajectory. With a global surge of younger people developing metabolic syndrome and T2DM, it is pivotal to explore how best they can be protected from albuminuria which not only heralds incipient diabetic nephropathy but also poses a higher risk for premature cardiovascular complications. The aim of this systematic review and meta-analysis is to elucidate how smoking impacts upon the prevalence of albuminuria and how this relationship is influenced by cardiovascular risk factors such as age, male sex, duration of diabetes, HbA1c, blood pressure, lipid profile and BMI.    
[bookmark: _Toc148970589][bookmark: _Toc149422641][bookmark: _Toc156815188]2.2 	Materials and methods
Search strategy and selection criteria 
 I conducted a comprehensive search on Medline and Embase electronic databases for this systematic review and meta-analysis from their inception to May 2018. The keywords used for the searches were: “type 2 diabetes”, “smoking”, “microalbuminuria”, “macroalbuminuria”, or “albuminuria” or  “proteinuria” in the title, abstract and keywords; the result was then combined using the Boolean operator “AND”. Additionally, I searched the references of the included studies to identify further suitable studies for inclusion. I followed the Preferred Reporting Items for Systematic Reviews and Meta-analysis Protocol (PRISMA-P) 2015 guidelines [168] (Figure 8). I published the protocol in the International Prospective Register for Systematic Reviews (PROSPERO) database (CRD 42018090637). The full search strategy is in the supplementary material.
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[bookmark: _Toc148365642][bookmark: _Toc148971439][bookmark: _Toc156123689][bookmark: _Toc156653213]Figure 8: PRISMA flow chart



The inclusion criteria were studies reporting UAE in adults (≥18 years) with T2DM. T2DM was defined as a condition affecting people’s blood sugar levels, which was then diagnosed by healthcare professionals and treated with diet, lifestyle interventions, oral medication, or injectable therapy. People with T1DM, steroid-induced diabetes, diabetes insipidus, and LADA were excluded, but MODY was included. Smokers were defined as self-reported cigarette smokers for at least a year after being diagnosed with T2DM. For this study, albuminuria was defined as urinary albumin creatinine ratio (ACR) >20 mg/gm or >2.5 mg/mmol in males or >3.5 mg/mmol in females following the KDIGO - Kidney Disease Improving Global Outcome guidelines  [169] . Total Cholesterol and HDL were converted to mmol/l if they were reported in mg/dl (mg/dl = ÷38.67 mmol/l) and TG (mg/dl = ÷88.57). HbA1c was expressed in both the IFCC unit (mmol/mol) and the DCCT unit (%). Blood pressure was expressed in mm of Hg, and BMI was expressed as kg/m2.
Studies in the English language or translated into the English language were accepted for inclusion. Observational prospective and cross-sectional studies were included in this review. Two investigators independently screened the articles using the inclusion and exclusion criteria. Consensus or consulting with a third investigator resolved any disagreement between the two investigators. Studies were selected by reviewing the titles and abstracts on electronic database search. Additionally, hand searches were carried out from the references of included studies.  
[bookmark: _Toc149422642][bookmark: _Toc156815189]Data analysis 
Data extraction was conducted using a predesigned data extraction template - study name, year of publication, country of study, study design, number of participants, mean age, smoking status of the participants, and presence or absence of albuminuria (Table 1). 
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	[bookmark: _Toc156123703][bookmark: _Toc156123717][bookmark: _Toc156639290][bookmark: _Toc156815109]Table 1: Baseline characteristics of study participants 




Author
	

Study Design
	

Country
	

Mean Age
(years)
	

Sex
(% male)
	

Number of participants (n)
	
Smoking status (n)
	
Albuminuria (n)
	Mean duration of DM
	Mean
HbA1c
	Mean SBP

	
	
	
	
	
	
	S
	NS
	Q
	Yes
	No
	(years)
	mmol/mol (%)
	(mm of Hg)

	Chuahirun et al, 2002 [170]Chuahirun et al, 2002 
	Prospective
	USA
	45
	55
	33
	13
	20
	NS
	NS
	NS
	NS
	92 (10.6)
	NS

	Chuahirun et al, 2003 [171]Chuahirun et al, 2003 
	Prospective
	USA
	45
	54
	84
	31
	53
	NS
	46
	38
	5
	95 (10.8)
	115

	Chuahirun et al, 2004 [172]Chuahirun et al, 2004 [172]
	Prospective
	USA
	49
	50
	157
	69
	88
	NS
	112
	45
	5
	54 (7.06)
	132

	Ikeda et al, 1996 [173]Ikeda et al, 1996 
	Cross-sectional
	Japan
	62
	100
	142
	81
	40
	21
	58
	84

	NS
	62 (7.8)
	137

	Tseng et al, 2010 [174]Tseng et al, 2010 
	Prospective
	Taiwan
	58
	55
	519
	199
	320
	NS
	240
	279
	10
	64 (8.0)
	132

	Voulgari et al, 2011 [175]Voulgari et al, 2011 
	Prospective
	Greece
	56
	50
	193
	73
	NS
	120
	193
	NS

	NS
	61 (7.75)
	143

	Phistkul et al, 2008 [176]Phistkul et al, 2008 
	Prospective
	USA
	47
	52
	91
	39
	52
	NS
	91
	NS

	4
	59 (7.53)

	145

	Hsu et al, 2010 [177]Hsu et al, 2010 
	Prospective
	Taiwan
	54
	100
	509
	191
	243
	75
	314
	195
	4
	66 (8.2)
	129


	Baggio et al, 2002 [178]// 02Baggio et al, 2002 [178]// 02
	Cross-sectional
	Italy
	58
	73
	96
	48

	48
	NS
	96
	NS
	11
	65 (8.1)
	NS

	Cederholm et al, 2005 [71]Cederholm et al, 2005 
	Cross-sectional
	Sweden
	67

	59
	31037
	4532
	26505
	NS
	4811
	26,226
	8
	51 (6.85)
	147

	Savage et al, 1995 [179]Savage et al, 1995 
	Cross-sectional
	USA
	58
	61
	931
	264
	230
	439
	402
	531

	9
	103 (11.6)
	NS

	Okhuma et al, 2016 [180]Okhuma et al, 2016 
	Cross-sectional
	Japan
	65
	100
	2770
	760
	559
	1451
	NS
	NS

	19
	57 (7.40)
	130

	

Author


	

Study design
	

Country
	

Mean age (years)
	

Sex (% male)
	

Number of participants
(n)
	
Smoking status (n)
	
Albuminuria
	
Mean duration of DM (years)
	
Mean HbA1c
mmol/mol (%)
	
Mean SBP 
(mm of Hg)

	
	
	
	
	
	
	
S
	
NS
	
Q
	
Yes
	
No
	
	
	

	Prashanth et al, 2010 [181]Prashanth et al, 2010 
	Cross-sectional 
	Oman
	NS
	51
	447
	85
	362
	NS
	163
	284
	10
	70 (8.55)
	NS

	
Corradi et al, 1993 [182]
Corradi et al, 1993 
	Cross-sectional 
	Italy
	NS
	100
	90
	44
	46
	NS
	46
	44
	NS
	60 (7.65)
	162

	Anan et al, 2007 [183]Anan et al, 2007 [183]
	Cross-sectional 
	Japan
	45
	18
	55
	20
	35
	NS
	NS
	NS
	5
	60 (7.65)
	129

	Yoem et al, 2016 [184]Yoem et al, 2016 [184]
	Cross-sectional
	Korea
	63
	100
	629
	314
	90
	225
	455
	174
	9
	58 (7.44)
	126

	Forsblom et al, 1998 [185]Forsblom et al, 1998 [185]
	Prospective* 
(follow-up data)
	Finland
	58
	61
	108
	36
	54
	NS
	31
	59
	9
	95 (10.8)
	152

	Tomlinson et al, 2006 [186]Tomlinson et al, 2006 [186]
	Cross-sectional 
	China
	53
	100
	496
	196
	300
	NS
	NS
	NS
	3
	63	(7.94)
	133

	Kanauchi et al, 1998 [187]Kanauchi et al, 1998 [187]
	Cross-sectional 

	Japan
	65
	46
	155
	44
	111
	NS
	78
	77
	13
	56 (7.3)
	NS

	Gambaro et al, 2001 [188]Gambaro et al, 2001 [188]
	Prospective
	Italy
	65
	55
	273
	72
	134
	67
	107
	203
	13
	75 (9.0)
	NS

	West et al, 1980 [189]West et al, 1980 [189]
	Cross-sectional 
	USA
	NS

	NS
	973
	323
	421
	229
	416
	557
	7
	NS
	137

	Klein et al, 1993 [190]Klein et al, 1993 [190]
	Cross-sectional
	USA 
	NS
	NS
	376

	53
	200
	123
	58
	318
	NS
	NS
	NS

	Bruno et al, 1996 [191]Bruno et al, 1996 [191]
	Cross-sectional 
	Italy
	69
	43
	1521
	NS
	NS
	NS
	756
	765
	11
	64 (8.05)
	NS

	Bruno et al, 2003
[192]
	Prospective
	Italy
	68

	38
	1103
	149
	708
	222
	426
	677
	10
	65 (8.1)
	154

	Bentata et al, 2016 [193]Bentata et al, 2016 [193]
	Prospective 
	Morocco

	65
	NS
	671
	81
	590
	NS
	520
	151
	8
	68 (8.4)
	NS

	

Author


	

Study design
	

Country
	

Mean age (years)
	

Sex (% male)
	

Number of participants
(n)
	
Smoking status (n)
	
Albuminuria
	
Mean duration of DM (years)
	
Mean HbA1c
mmol/mol (%)
	
Mean SBP 
(mm of Hg)
	

Author


	

Study design
	

Country

	Gerstein et al, 2000 [194]Gerstein et al, 2000 [194]
	Cross-sectional
	Canada
	65
	63
	3503
	538
	N/A
	1777
	1128
	2375
	11
	58 (7.46)
	142

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kohler et al, 2000 [195]Kohler et al, 2000 [195]
	Cross-sectional
	USA
	51
	32
	1044
	NS
	NS
	NS
	244
	760
	0.3
	76 (9.1)
	NS

	Nilsson et al, 2004 [196]Nilsson et al, 2004 [196]
	Cross-sectional
	Sweden
	65
	54
	40648
	4512
	36136
	NS
	5578
	35070
	8
	48 (6.55)
	144


	Parving et al, 2006
[197]
	Cross-sectional
	Denmark
	61
	50
	24151
	NS
	NS
	NS
	NS
	NS
	8
	58 (7.5)
	NS

	Pijls et al, 2001 [16]Pijls et al, 2001 [16]
	Cross-sectional
	Netherlands
	64
	49
	335
	NS
	NS
	NS
	NS
	NS
	6
	NS
	143



	
	
	




[bookmark: _Hlk156332448]Study-level data were also compiled for HbA1c, TC, HDL-cholesterol, triglyceride, BMI, SBP and DBP. Continuous data were expressed as mean ± SD (standard deviation). For cross-sectional studies, prevalence data and prospective studies, baseline data were extracted. In prospective studies, if albuminuria was absent at the baseline but was present at follow-up, then the follow-up data were obtained by extracting data from all studies at one-time points, allowing both cross-sectional and cohort studies to be combined in the meta-analyses. The study team used the Newcastle Ottawa Tool to assess the quality of the included studies [198].  A random effect meta-analysis was conducted to assess the odds of having albuminuria between smokers and non-smokers. Further random effects meta-analysis models were fitted to compare participants with and without albuminuria for other known cardiometabolic risk factors. Older age, male sex, hypertension, dyslipidaemia, obesity, and hyperglycaemia are known cardiometabolic risk factors for vascular complications in people with T2DM. Therefore, they were chosen to elucidate the relationship with albuminuria.  Meta-regression analyses were also carried out to explore the relationship between smoking and albuminuria. To investigate the influence of the duration of diabetes on the risk of albuminuria further, we used the mixed effect meta-regression model, to predict the odds ratio and corresponding 95% confidence intervals of albuminuria, among smokers compared to non-smokers, for the duration of T2DM ranging from 4 to 20 years. 
The heterogeneity between studies was assessed using the I2 statistic, which represents the total proportion of study variation that is due to heterogeneity rather than sampling error or by chance [199]. Publication bias among studies was assessed by visual inspection of the funnel plot and Egger’s test. The type 1 error to determine the level of statistical significance was set at p=0.05. All statistical analyses were carried out using the metafor package (version 2.0.0) in the R statistical software environment and Cochrane Collaboration Review Manager version 5.  
[bookmark: _Toc148970590][bookmark: _Toc149422643][bookmark: _Toc156815190]2.3     Results 
A total of 2207 studies were identified by electronic database searches. After removing the duplicates, 2119 articles were screened for eligibility; 150 were accepted for abstract review, and 58 were included for full-text review. Overall, 30 studies (twenty cross-sectional and ten prospective observational) with a total of 113,140 people with T2DM were included.  Studies used the Albumin Creatinine Ratio (ACR) value to define albuminuria.  The mean age of the study participants was 58 years, and 51% of them were male. Amongst the study participants, 11% were smokers, 60% were non-smokers, and 4% were quitters. Smoking status was unavailable for 25% of the study participants. The prevalence of albuminuria in the included studies was 14%. The mean duration of T2DM was eight years; the mean HbA1c was 63 mmol/ mol (7.9%), and the mean SBP was 125 mm of Hg. Narrative synthesis of all the studies showed a positive relationship between male sex, HbA1c, systolic and diastolic blood pressure, BMI, triglyceride, and the duration of T2DM. There was a negative correlation between HDL and albuminuria.   
The outcomes from the random effects meta-analysis of 13 studies (Table 2) on 4,313 smokers and 15,743 non-smokers showed that the pooled odds ratio of albuminuria in smokers, compared to non-smokers, was 2.13 (95% CI 1.32–3.45; p=0.002; I2 94.71; Figure 9), indicating a statistically significant increased risk of albuminuria in smokers. However, the I2 was high, suggesting considerable heterogeneity between the studies.

[image: Chart

Description automatically generated]I2 = 94.73 (90.66 – 98.99)

[bookmark: _Toc148365643][bookmark: _Toc148971440][bookmark: _Toc156123690][bookmark: _Toc156653214]Figure 9: Relationship between smoking and albuminuria


Except for one study, the radial plot demonstrated that the differences in outcomes between smokers and non-smokers were consistent for most studies, suggesting that other factors were unlikely to contribute to the variation in the risk of albuminuria (Figure 10). 

[image: C:\Users\Debasish_Kar\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5P8KWBT4\CVD Revised Figure 3 - 4.11.18.png]
[bookmark: _Toc148365644][bookmark: _Toc148971441][bookmark: _Toc156123691][bookmark: _Toc156653215]Figure 10: A radial plot of random effect meta-analysis

The plot shows the standardized differences in observed outcomes (zi) between smokers against their corresponding precision (xi).  
[bookmark: _Toc131076912][bookmark: _Toc133407756]The visual exploration of the funnel plot showed slight asymmetry, suggesting possible publication bias (Figure 11). However, outcomes from Egger’s test showed the evidence was not statistically significant (p=0.063). (Supplementary material)
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[bookmark: _Toc148365645][bookmark: _Toc148971442][bookmark: _Toc156123692][bookmark: _Toc156653216]Figure 11: Funnel plot to demonstrate publication bias

	
	
	




	ID
	Author
	Year
	Design
	Country
	Male (%)
	Participants
(n)
	Age

	SBP
	DBP
	HbA1c
	DM duration
	HDL
	BMI
	TG
	TC
	Alb+ve Smoker
	Alb-ve
Smoker
	Alb+ve non-smoker
	Alb-ve non-smoker

	S03
	Bentata

	2016
	Prospective
	Morocco
	NS
	671
	65.00
	NS
	NS
	8.3
	8.5
	NS
	27.56
	1.53
	NS
	67
	14
	453
	137

	
S05
	
Bruno

	
2003
	
Prospective
	
Italy
	
38
	
1103
	
67.50
	
154.26
	
87.50
	
8.03
	
10.30
	
1.44
	
27.55
	
NS
	
5.81
	
60
	
89
	
254
	
454

	
S06
	
Cederholme
	
2005
	
Cross-sectional
	
Sweden
	
59
	
15139
	
66.56
	
143.82
	
78.37
	
6.61
	
8.61
	
NS
	
28.82
	
1.86
	
5.17
	
366
	
2177
	
1309
	
11287

	
S10
	
Corradi
	
1993
	
Cross-sectional
	
Italy
	
100
	
90
	
NS
	
161.71
	
101.76
	
7.65
	
NS
	
NS
	
NS
	
NS
	
NS
	
29
	
15
	
17
	
29

	
S11
	
Forsblom
	
1998
	
Prospective
	
Finland
	
61
	
108
	
66.00
	
156.69
	
86.31
	
11.65
	
17.95
	
1.25
	
28.14
	
NS
	
5.92
	
29
	
7
	
2
	
52

	
S12
	
Gambaro
	
2001
	
Prospective
	
Italy
	
55
	
273
	
65.00
	
NS
	
NS
	
9.00
	
13.00
	
NS
	
27.95
	
1.88
	
6.09
	
20
	
52
	
17
	
117

	
S14
	
Hsu
	
2010
	
Prospective
	
Taiwan
	
100
	
509
	
54.70
	
128.96
	
81.38
	
8.13
	
4.90
	
NS
	
25.76
	
2.06
	
4.91
	
71
	
120
	
59
	
184

	
S16
	
Kanauchi
	
1998
	
Cross-sectional
	
Japan
	
46
	
155
	
65.00
	
NS


	
NS
	
7.26
	
13.50
	
NS
	
22.96
	
NS
	
NS
	
28
	
16
	
50
	
61

	
S17
	
Klein
	
1993
	
Cross-sectional
	
USA
	
NS
	
376
	
NS
	
NS
	
NS
	
NS
	
NS
	
NS
	
NS
	
NS
	
NS
	
21
	
32
	
16
	
184

	
S26
	
Savage
	
1995
	
Cross-sectional
	
USA
	
61
	
931
	
58.28
	
146.52
	
91.29
	
11.64
	
9.00
	
NS
	
30.50
	
3.26
	
5.70
	
115
	
149
	
92
	
138

	
S28
	
Tseng
	
2010
	
Prospective
	
Taiwan
	
55.3
	
519
	
58.43
	
132.34
	
82.87
	
7.98
	
9.75
	
1.24
	
24.88
	
NS
	
5.38
	
102
	
97
	
138
	
182

	
S30
	
West
	
1980
	
Prospective
	
USA
	
NS
	
973
	
NS
	
NS
	
NS
	
NS
	
6.85
	
NS
	
NS
	
NS
	
NS
	
129
	
194
	
198
	
223

	
S31
	
Yoem
	
2016
	
Cross-sectional
	
Korea
	
10D0
	
629
	
62.51
	
126.09
	
NS
	
NS
	
9.12
	
NS
	
24.30
	
NS
	
NS
	
106
	
208
	
19
	
71


[bookmark: _Toc156123705][bookmark: _Toc156123719][bookmark: _Toc156639292][bookmark: _Toc156815111]Table 2: Cardiometabolic parameters associated with albuminuria. 

Further meta-analyses demonstrated that cardiometabolic factors associated with albuminuria were: age 1.24 [(95% CI 0.84–1.64, p <0.001); I2 33%], male sex 1.39 [(95% CI 1.16–1.67; p = 0.003); I2 = 77%],  SBP 6.03 [(95% CI 4.10–7.97, p < 0.001); I2 = 88%], DBP 1.85 (95% CI 1.08–2.62, p < 0.001); I2 = 67%], duration of T2DM 1.78 [(95% CI 1.32–2.23, p < 0.001); I2 = 61%], BMI 0.40 [(95% CI 0.00–0.80, p = 0.05); I2 = 77%], total cholesterol 0.06 [(95% CI − 0.05 to 0.17; p = 0.31); I2 = 65%], HDL − 0.01 [(95% CI − 0.04 to 0.02; p = 0.47); I2 = 0%] triglyceride 0.22 [(95% CI 0.12–0.33; p < 0.001); I2= 41%], and HbA1c 0.63 (95% CI 0.45–0.81; p < 0.001); I2 = 77%]. (table 3). Meta-analyses before adjusting for smoking status showed that age, male sex, SBP, DBP, duration of T2DM, HbA1c and triglyceride are statistically significantly associated with albuminuria. On the other hand, BMI, total cholesterol, and HDL had no statistically significant relationship with albuminuria. The heterogeneity of the studies included in the meta-analyses was high, suggesting that other factors not included in the analyses might have contributed to the observed relationship. 
[bookmark: _Hlk156334001]Before adjusting for smoking status, meta-analyses showed that there was a statistically significant relationship between albuminuria and age per year 1.24 (95% CI 0.84 – 1.64), male vs female sex 1.39 (95% CI 1.16 – 1.67), SBP (per mm of Hg) 6.03 (4.10 – 7.97), DBP (per mm of Hg) 1.85 (95% CI 1.08 – 2.62), HbA1c (per mmol/mol) 0.63 (95% CI 0.45 – 0.81), duration of T2DM (per year) 1.32 – 2.23 (95% CI 2.23), and Triglyceride (per mmol/L) 0.22 (95% CI 0.12 – 0.33). Total cholesterol, and HDL cholesterol did not have any statistically significant impact on the risk of albuminuria. (Table 3) (Supplementary material 3). 

[bookmark: _Toc148365656][bookmark: _Toc148971463][bookmark: _Toc149419320][bookmark: _Toc156123706][bookmark: _Toc156123720][bookmark: _Toc156639293][bookmark: _Toc156815112]Table 3: Relationship between cardiometabolic risk factors and albuminuria before adjusting for smoking status

	Variables
	Odds ratio (OR)/ mean difference (MD)

	95% CI
	p-value for the odds of albuminuria
	I2 for heterogeneity 

	Age
	1.24 (MD)
	0.84 – 1.64
	<0.001
	33%

	Male sex
	1.39 (OR)
	1.16 – 1.67
	0.003
	77%

	SBP 
	6.03 (MD)
	4.10 – 7.97
	<0.001
	88%

	DBP
	1.85 (MD)
	1.08 – 2.62
	<0.001
	67%

	HbA1c
	0.63 (MD)
	0.45 – 0.81
	<0.001
	77%

	Duration of T2DM
	1.78 (MD)
	1.32 – 2.23
	<0.001
	61%

	Total cholesterol 
	0.06 (MD)
	-0.05 – 0.17
	0.31
	65%

	HDL cholesterol
	-0.01 (MD)
	-0.04 – 0.02
	0.47
	0%

	Triglyceride
	0.22 (MD)
	0.12 – 0.33
	<0.001
	41%

	BMI
	0.40 (MD)
	-0.00 – 0.80
	0.05
	77%








	
	
	




[bookmark: _Hlk129784052]Meta-regression analyses were conducted after adjusting for smoking status with all the above potential confounding variables to elucidate which factors could significantly reduce the heterogeneity. Fitting the duration of diabetes with smoking status reduced the heterogeneity to a statistically significant level (p=0.001). We also observed that the inclusion of the duration of diabetes as a moderator variable reduced the residual heterogeneity, although there was still evidence of residual heterogeneity (Q-statistic = 10.09, p = 0.002); the estimate of residual heterogeneity (2) reduced from 0.69 (95% CI 0.38-3.84) based on the random effect meta-analysis model to 0.23 (95% CI 0.10-2.13) based on the mixed effect meta-regression model (Table 4). Therefore, the duration of diabetes as a moderator variable accounted for almost 60% of the heterogeneity. 







[bookmark: _Toc148971464][bookmark: _Toc148365657][bookmark: _Toc149419321][bookmark: _Toc156123707][bookmark: _Toc156123721][bookmark: _Toc156639294][bookmark: _Toc156815113][bookmark: _Toc148971465]Table 4: Meta-regression showing the relationship of cardiometabolic risk factors and albuminuria after adjusting for smoking status on the heterogeneity. 

	Variables
	Overall effect size (z)
	Heterogeneity
	p-value for heterogeneity 

	Age
	0.75 (-0.084 – 0.18)
	0.70 (0.33 – 6.44)
	0.46

	Male sex
	0.27 (-0.02 – 0.0.03)
	0.79 (0.36 – 6.81)
	0.78

	SBP
	1.09 (-0.29 – 0.101)
	1.26 (0.44 – 10.22)
	0.27

	DBP
	0.26 (-0.13 – 0.17)
	2.05 (0.66 – 18.43)
	0.79

	HbA1c
	1.43 (0.1 – 0.65)
	0.76 (0.30 – 4.94)
	0.15

	Duration of T2DM*
	3.18 (0.07 – 0.31)
	0.23 (0.10 – 2.13)
	0.001

	Total cholesterol
	0.92 (-1.36 – 3.75)
	1.74 (0.56 – 15.78)
	0.35

	HDL cholesterol
	-0.50 (-47.78 – 28.83)
	9.93(1.66 – 100)
	0.61

	Triglyceride
	-1.14 (-0.51 – 0.14)
	0.01 (0-1.28)
	0.25

	BMI
	2.48 (0.15 – 1.30)
	0.74 (0.36 – 6.86)
	0.93



*Statistically significant relationship
The statistically significant residual heterogeneity suggested that other moderators not investigated in this study might be important. The duration of T2DM was positively associated with albuminuria: each year increase in the duration of T2DM was associated with an increased log of odds of albuminuria on an average by 0.19 units (95% CI: 0.07–0.31), or it increased the odds approximately by 21% (Figure 11).  After nine years of diabetes, the odds of albuminuria in smokers were approximately 50% higher 1.53 (95% CI 1.10–2.43) compared to non-smokers. The odds ratio rose further to almost three times at a 12-year duration 2.74 (95% CI 1.74-4.30), and almost six times after a 16-year 5.94 (95% CI 2.58–15.05). (Table 5)

[bookmark: _Toc156123708][bookmark: _Toc156123722][bookmark: _Toc156639295][bookmark: _Toc156815114]Table 5: Meta-regression analysis showing the relationship between the risk of albuminuria in smokers with the duration of T2DM 


	
Duration of T2DM (Years)

	
Odds ratio (OR)
	
95% CI (lower limit)
	
95% CI (upper limit)
	
p-value

	
8.00
	
1.26
	
0.87
	
1.82
	
0.21

	
9.00
	
1.53
	
1.10
	
2.13
	
0.01*

	
10.00
	
1.86
	
1.33
	
2.60
	
<0.001*

	
11.00
	
2.26
	
1.54
	
3.29
	
<0.001*

	
12.00
	
2.74
	
1.74
	
4.30
	
<0.001*

	
13.00
	
3.32
	
1.94
	
5.70
	
<0.001*

	
14.00
	
4.03
	
2.13
	
7.64
	
<0.001*

	
15.00
	
4.89
	
2.32
	
10.30
	
<0.001*

	
16.00
	
5.94
	
2.58
	
15.05
	
<0.001*





(bold, italic and asterisk denote statistical significance)

The risk of albuminuria rises by almost 3-times after a diabetes duration of 12 years 2.74 [(95% CI 1.74 to 4.30), p <0.001] and by almost 6-times after 16 years 5.94 (95% CI 2.58 to 15.05), p <0.001] (Figure 12).
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[bookmark: _Toc156653217][bookmark: _Toc156123693][bookmark: _Toc148971443][bookmark: _Toc148365646]Figure 12: Predicted Odds Ratio (OR) of albuminuria in smokers
(This graph was prepared by Dr Mintu Nath, Senior Lecturer in Medical Statistics, University of Aberdeen and a co-author of the published paper. The solid line shows the predicted mean, and the dashed line shows the corresponding 95% confidence interval. The OR below the horizontal dotted line is not statistically significant (p>0.05). The plot also shows the observed OR of individual studies (points) where the point sizes are proportional to the inverse of the corresponding standard errors.)


[bookmark: _Toc148970591][bookmark: _Toc149422644][bookmark: _Toc156815191]2.4 	 Discussion
This systematic review summarises the relationship between smoking and albuminuria in people with T2DM and whether this relationship is influenced by other confounding variables such as age, sex, the duration of T2DM, HbA1c, BMI, HDL and total cholesterol, systolic and diastolic blood pressure. The meta-analysis suggests that smoking strongly predicts albuminuria in people with T2DM. Conversely, the meta-regression concedes that apart from the duration of T2DM, none of the above confounding variables has any statistically significant influence on albuminuria when adjusted for smoking status. A linear relationship exists between smoking and the duration of T2DM with albuminuria. Smokers with T2DM have a 21% increased annual risk of albuminuria compared to non-smokers. Therefore, smoking cessation at an early stage of the disease trajectory is likely to be one of the most effective intervention strategies to prevent the development of albuminuria in smokers with T2DM. 
This is the first systematic review and meta-analysis exploring the relationship between smoking and albuminuria and how other cardiometabolic parameters influence this relationship. Although multiple studies have shown smoking augments the risk of albuminuria in people with T1DM [200, 201], its role in T2DM remains undetermined. T2DM, as opposed to T1DM, is one of the components of metabolic syndrome. In addition to hyperglycaemia, it is often accompanied by obesity, hypertension, and dyslipidaemia [202]. All these risk factors are closely associated with albuminuria [203]; therefore, the relationship between smoking and albuminuria is much more intricate in T2DM compared to T1DM. Previous studies have shown that smokers have a higher urinary albumin excretion rate, which might have been independent of glycaemic effects [204]. Meta-analyses in this systematic review concluded that there is a close association between smoking and albuminuria in people with T2DM. Meta-regression, on the other hand, taking into consideration all the above confounding variables, concluded that the duration of diabetes is the most important predictor of albuminuria in smokers with T2DM.
Early detection of albuminuria at the stage of microalbuminuria, and multifactorial intervention including smoking cessation is advocated in all major global guidelines, including the EASD and the ADA [205]. This recommendation is based on the observation that once the daily urinary albumin excretion rate reaches the level of proteinuria (urinary albumin excretion >300 mg/day), no interventions appear to be effective in reversing it [206, 207]. Addressing other anthropometric and metabolic risk factors, including hip-waist ratio, BMI, HbA1c, blood pressure, and lipid profiles, remain at the centre of this intervention strategy. For glycaemic management, the choice of drugs seems to be a determinant factor of albuminuria. Insulin sensitizers have shown better efficacy in halting the prevalence and progression of albuminuria compared to insulin and its secretagogues. In the BARI-2D trial, the researchers have shown that insulin and its secretagogues are more likely to cause an increased prevalence of albuminuria and coronary artery disease compared to insulin-sensitizing drugs [208]. However, it will be interesting to know if this outcome is influenced by the choice of drugs influences this outcome or if people on insulin had poorer glycaemic control. 
[bookmark: _Hlk156336233]Irrespective of hypertension, treatment with angiotensin-converting enzyme inhibitors (ACEI) or Angiotensin Receptor Blockers (ARB) has shown promising prospects of halting the prevalence and progression of albuminuria [109]. However, studies have shown that this reno-protective effect of ACEI and ARBs can be revoked in smokers [170], suggesting that renin-angiotensin axis blockade is less effective in preventing the progression of albuminuria in smokers. Raised triglyceride and raised total and LDL-cholesterol, with low HDL-cholesterol, are the hallmarks of dyslipidaemia in T2DM [209], but in smokers, the predominant abnormality in lipid profile seems to be lower HDL-cholesterol [89]. Smoking downregulates the hepatic and endothelial lipoprotein lipase activities [210] and tampers with the reverse cholesterol transport pathway [211]. Consequently, they have lower HDL-cholesterol compared to their non-smoker counterparts.  Smoking cessation, on the other hand, improves lipid profile, particularly HDL-cholesterol, despite moderate weight gain [212, 213], halting the progression of albuminuria [214]. Conversely, isolated and piecemeal management of glucose, blood pressure and lipid profile did not show consistent efficacy in preventing the prevalence or progression of albuminuria in smokers with diabetes [167, 215]. These observations suggest an independent relationship between smoking and albuminuria mediated by a constellation of underlying pathophysiological processes of metabolic syndrome and insulin resistance.  
Several mechanisms have been proposed to explain albuminuria in smokers with T2DM. They include increased blood pressure and altered intrarenal haemodynamic, such as activation of the sympathetic-adrenergic pathway, the renin-angiotensin-aldosterone axis and the endothelin system [216-218]. In addition, smoking directly causes tubulointerstitial disease [26] and causes neuro-endocrine disruption, vascular endothelial damage and metabolic deregulations, which adversely affect the renal structure and function [178, 204, 219]. Therefore, addressing hyperglycaemia, hypertension and dyslipidaemia without smoking cessation may not halt the prevalence and progression of albuminuria in smokers with diabetes.
Nicotine and other toxic metabolites in cigarettes appear to be handled differently in people with and without diabetes [220]. Nicotine infusion acutely increases insulin resistance in people with T2DM but not in people without [221]. Although smokers have lower BMI than non-smokers, they have more visceral adiposity and lower insulin sensitivity [222]. Smoking cessation, on the other hand, despite causing moderate weight gain, is associated with the reversal of visceral adiposity and an improvement in insulin sensitivity [213]. However, this reversal takes longer in people with T2DM than in those without [91, 223]. Therefore, short-term abstinence may not yield any meaningful benefit in smokers with T2DM. 
The Heart Outcomes Prevention Evaluation (HOPE) study examined the factors influencing the prevalence and progression of albuminuria in people with and without diabetes. This study demonstrated that smoking, hypertension, older age, abdominal adiposity, vascular disease and left ventricular hypertrophy were significantly associated with albuminuria in people with and without diabetes. However, in people with diabetes, the most significant determinants of albuminuria were the duration of diabetes, HbA1c and the use of insulin. People with diabetes were 1.16 times more likely to develop albuminuria after a diabetes duration of 10.4 years (irrespective of their HbA1c), the risk of albuminuria increased by 8% for each 0.9% increase in the HbA1c, and the people with albuminuria were 1.3 times more likely to be on insulin compared to people who had normoalbuminuria.  Sex, dyslipidaemia, creatinine, and BMI were not independently associated with albuminuria after adjustment of other factors [194]. Considering all this evidence, this systematic review emphasises that to manage the prevalence and the progression of albuminuria in T2DM effectively, the most effective strategy would be a multifactorial intervention where smoking cessation is one of the key component. 
The findings of this systematic review have significant clinical implications. The WHO estimates that by 2030, a staggering number of 366 million people will suffer from T2DM worldwide. Amongst them, 60 million will be between 20 and 44 years, and 180 million will be between 45 and 64 years [224]. Young smokers with T2DM are at a higher risk of albuminuria as they will live longer with the condition. This study showed that the risk of albuminuria was similar in smokers and non-smokers up to around 8.5 years of T2DM duration, and then the risk increased approximately by 20% annually. 
Albuminuria marks the onset of microvascular complications often associated with retinopathy, neuropathy and macrovascular involvement [225]. Several studies have shown a rapid rise in the prevalence of albuminuria and cardiovascular complications in younger patients with T2DM, compared to T1DM, despite having similar glycaemic control [119, 226]. Poor lifestyle choices, including smoking, have been attributed to this disparate response of glycaemic control in T2DM, as opposed to T1DM. Therefore, this study emphasises that smokers, particularly younger ones, should be encouraged to quit soon after diagnosis and be persuaded to remain abstinent. 
One of the strengths of this study is that it included all the major studies available on the electronic databases from their inception and included 30 studies with 113,400 participants. The quality of the papers was determined by the Newcastle Ottawa scale, which is a validated tool, and the review process followed the PRISMA protocol [168], which is considered to be the gold standard. Publication bias was addressed by conducting an appropriate sensitivity test, which did not show any significant bias. On the other hand, the weaknesses of the study were that it was based mainly on cross-sectional or the baseline data of prospective studies, and therefore, no temporal relationship between smoking and albuminuria can be confirmed. Secondly, most of the included studies used self-reported smoking behaviour, which might not be accurate. There was also considerable heterogeneity in the included studies, so the findings may not be generalisable. Although between-study heterogeneity was investigated, meta-regression models lacked statistical power to assess associations between the effect size and study-level covariates. 
[bookmark: _Toc148970592][bookmark: _Toc149422645][bookmark: _Toc156815192]2.5     Conclusion 
 Albuminuria is one of the earliest biochemically measurable risk factors in T2DM, which heralds incipient micro and macrovascular complications. It is a substantial milestone in the trajectory of disease progression and is independently associated with cardiovascular and all-cause mortality. This study reiterates that smoking is a strong predictor of albuminuria; the longer the duration of T2DM, the higher the risk. With a rapidly changing global prevalence of T2DM with an anticipated surge of younger people with T2DM [227], and approximately 70% of them already having complications [228], it is important to raise awareness about the effect of smoking and the duration of T2DM on albuminuria, and its impact on cardiovascular mortality. Future research should be focused on elucidating the relationship between smoking cessation and the progression of albuminuria in people with T2DM, particularly the length of abstinence required to reverse the risk of albuminuria.
[bookmark: _Toc148970593][bookmark: _Toc149422646][bookmark: _Toc156815193]2.6	 Chapter summary and research in the context of the overall goal of the thesis
This systematic review and meta-analysis showed that compared with non-smokers (defined as never smokers and excluding ex-smokers), smokers with T2DM, at stage 5 of the metabolic deregulatory trajectory (Figure 1), have a 2-fold increased risk of albuminuria. When adjusted for confounding cardiorenal risk factors of age, male sex, HbA1c, HDL, total cholesterol, triglyceride, duration of T2DM, SBP and DBP, and BMI, none but the duration of T2DM had a statistically significant relationship with albuminuria. The longer the smokers continue to smoke after the onset of T2DM, the higher the risk of albuminuria.    















[bookmark: _Toc98439702][bookmark: _Toc148970594][bookmark: _Toc149422647][bookmark: _Toc156815194]Chapter 3: Predictors and determinants of albuminuria in people with prediabetes and diabetes based on smoking status: a cross-sectional study using the UK Biobank data.
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[bookmark: _Toc149422649][bookmark: _Toc156815196]3.1 Introduction
The systematic review and meta-analysis in the previous chapter showed that smoking is an independent risk factor for albuminuria in people with diabetes (stage 5, figure 1). In this chapter, the relationship between albuminuria and cardiorenal risk factors in current and ex-smokers with prediabetes and diabetes will be explored using a cross-sectional study design (stages 4 & 5, figure 1). 
Albuminuria is a sensitive marker for both micro and macrovascular complications at all stages of metabolic deregulation, including prediabetes [229]. It indicates leakage of an abnormal concentration of albumin in the urine. In the disease trajectory of metabolic syndrome, prediabetes and albuminuria are important hallmarks of disease progression [230]. In the UK, prediabetes is defined as a state of intermediate hyperglycaemia when an individual’s HbA1c exceeds the normal range but remains below the threshold for the diagnosis of diabetes [231]. Due to the lack of consensus about the definition of prediabetes, it is difficult to estimate its global prevalence. However, the International Diabetes Federation (IDF) estimates that the global prevalence of impaired glucose tolerance was 7.5% (374 million) in 2019 and is projected to rise to 8% (454 million) by 2030 and to 8.6% (548 million) by 2045 [47]. 

[bookmark: _Hlk156410124]Although approximately 25% of people with prediabetes are likely to progress to overt diabetes in 3-5 years [36], the risk of vascular complications is considerably higher in all of them, irrespective of whether or not they progress to diabetes. For example, a recent Spanish observational study, Progression of Early Subclinical Atherosclerosis (PESA), showed that compared to those with normoglycaemia, the risk of multi-territorial subclinical atherosclerosis in people with prediabetes was almost 2.5-fold [OR 2.47 (95% CI 1.62-3.76)].  In the PESA study, prediabetes was defined by the ADA definition (HbA1c 5.7% to 6.4%) and the NICE definition (HbA1c 6.0 to 6.4%). Incremental risk analyses were conducted on the study participants, putting them under two categories, i.e., HbA1c ≤5.2% and ≥5.7%, estimating the cumulative risk of extensive subclinical atherosclerosis (SA) using the HbA1c groups. As the HbA1c level rises within the prediabetes categories, the risk of SA increases. The independent determinants of this heightened risk in this group were hypertension, dyslipidaemia and smoking [232]. Likewise, a recent prospective study on people with prediabetes (n=46,911) showed that after a median follow-up of 11 years, 13.8% (n=6,476) developed atherosclerotic cardiovascular disease, chronic kidney disease or heart failure [42]. Amongst those who suffered the above adverse vascular outcomes, only 12.4% (n=802) had progressed from prediabetes to diabetes [42]. These observations suggest that halting the progression of HbA1c from the prediabetes to diabetes range, as recommended by the existing diabetes prevention guidelines worldwide, may not by itself halt the rising surge of people developing vascular complications at the stage of prediabetes. Therefore, taking a holistic view and adopting a multifactorial approach is important. Lifestyle intervention in people with prediabetes should include smoking cessation and proactive weight management to reduce the risk of developing T2DM and vascular complications [233, 234].  
Albuminuria is associated not only with nephropathy but also with retinopathy, neuropathy, stroke, peripheral vascular disease, and cardiovascular disease [235, 236]. Therefore, it may be a reliable composite outcome measure for all the vascular complications associated with prediabetes and diabetes.  Although multiple studies have explored the link between smoking and albuminuria in diabetes [237, 238], there is a lack of evidence in people with prediabetes. Due to the rapid rise in the number of people with prediabetes developing vascular complications, screening high-risk people, such as smokers with prediabetes, for albuminuria may prevent late diagnosis and irreversible vascular damage.
[bookmark: _Hlk156410544][bookmark: _Hlk156410718]It may be an opportune moment for smokers to quit when they are diagnosed with prediabetes and are being referred for structured lifestyle intervention such as DPP. Due to the increased risk of vascular complications in smokers, guidelines worldwide prioritise smoking cessation at any stage of metabolic deregulation, including prediabetes [239]. However, quitting smoking has complex metabolic and psychological sequelae, and smokers need strong motivation and willpower to remain abstinent long-term.  Evidence suggests after the onset of prediabetes and metabolic syndrome, smokers may be more willing to quit. A recent Korean cohort study showed that the quitting attempts in people with newly diagnosed metabolic syndrome such as prediabetes were 84% more than those without metabolic syndrome [240]. However, to help them remain abstinent long-term, a package of lifestyle and motivational support is needed, as they are likely to resume smoking due to nicotine withdrawal symptoms and anxiety due to a reduction in the euphoric hormone cortisol  [241, 242].  
A smoker makes an average of 16 attempts before successfully quitting [243]. One of the major barriers to successfully quitting and remaining abstinent long-term is post-cessation weight gain [244, 245]. Multiple studies have shown that post-cessation weight gain can precipitate the transition from prediabetes to diabetes [99, 246]. Similarly, in people with diabetes, smoking cessation is associated with a transient rise of HbA1c [247]. Even following smoking cessation, compared to non-smokers, the risk of major adverse cardiovascular events and mortality remains significantly elevated in people with diabetes for up to 10 years [162]. It is unknown how long it takes for cardiorenal risk in people with prediabetes to decline to the level of non-smokers. Therefore, two important determinants of the benefit of smoking cessation in people with prediabetes and diabetes are managing post-cessation weight gain and continued abstinence. In current diabetes prevention programmes, these two important factors are not adequately addressed [99, 246].
In addition to structured exercise and dietary intervention in diabetes prevention programmes [248], pharmacotherapy has shown promise in facilitating weight loss and reversing prediabetes. A recent double-blind, randomised control trial (n=2254) showed that when people with prediabetes were treated with Liraglutide, 66% of the intervention group, compared to 36% in the placebo group, reverted to normoglycaemia. From baseline, the Liraglutide group lost an average of 6.5 kg in body weight, compared to 2 kg in the placebo group [249].  Likewise, in the STEP-2 study, in week 68, participants in the once-weekly Semaglutide group lost an average of 15.3 kg of body weight from baseline, compared to 2.6 kg in the placebo group [250]. Based on this evidence, in the UK, the National Institute for Health and Care Excellence (NICE) approved Liraglutide for treating people with prediabetes to manage their weight and prevent progression to diabetes [251]. 
This study aims to explore the relationship between cardiorenal risk factors (such as age, sex, BMI, and blood pressure) and albuminuria in people with prediabetes and diabetes. In addition, 
[bookmark: _Toc148970597][bookmark: _Toc149422650][bookmark: _Toc156815197] a subgroup analysis will analyse the relationship between albuminuria and smoking status. 3.2 	Methods
[bookmark: _Toc148970598][bookmark: _Toc149422651][bookmark: _Toc156815198]Study cohort and design
This retrospective cross-sectional study uses the UK Biobank (UKB) data, containing genomic and phenotyping data of 502,490 individuals from the United Kingdom  [252]. The data used for this study were collected from screening visits of study participants between March 01, 2006, and December 31, 2010. The data were reported in adherence to the STROBE reporting guidelines [253]. Out of 9.2 million invited individuals aged 40-69 years, living within 25 miles of 22 recruitment centres in England, Wales, and Scotland, approximately 5.5% (n=502,490) consented to participate. UK Biobank received ethics approval from the Northwest Multi-centre Research Ethics Committee (MREC). It has also received approval from the National Information Governance Board for Health & Social Care (NIGB). For this study, ethics approval was also granted by the Research Ethics Committee, Sheffield School of Health and Related Research, University of Sheffield (Application No 038586, 09/03/2021). For this cross-sectional study, those who consented to have their urine samples measured for UAC were eligible to be included, and those who did not consent were excluded. The study is reported following the STROBE reporting guidelines for cross-sectional studies [254].
[bookmark: _Toc148970599][bookmark: _Toc149422652][bookmark: _Toc156815199]Selection process and data collection
At enrolment, each participant completed a lifestyle questionnaire with their socio-demographic details, and medical history including  diabetes status, and if they were receiving treatment for hypertension, stroke, and ischaemic heart disease (IHD). At the recruitment centres, qualified research nurses verified all the information and undertook a physical assessment, including anthropometric measurements and vital signs. They also collected blood and urine samples from the participants who agreed to provide their samples for laboratory analysis. Blood samples were analysed for HbA1c (VARIANT II Turbo, Bio-Rad), total and high-density lipoprotein cholesterol (HDL) (AU5400, Beckman Coulter, Brea, California), and urinary albumin concentration (AU5400, Beckman, Coulter) [255]. 

[bookmark: _Toc148970600][bookmark: _Toc149422653][bookmark: _Toc156815200]Exposure and covariates
[bookmark: _Hlk156412216]The population of interest for this study was people who responded to the question about whether they have diabetes in the questionnaire. Those participants who answered “don’t know” or “prefer not to answer” were classed as missing. Prediabetes was defined as no self-reported diabetes, and HbA1c between 6% to 6.4% (42−47 mmol/L), and not on any antidiabetic medication. The exact number of people with type 1 and type 2 diabetes could not be identified from the questionnaire. However, the current epidemiological data suggests that at the population level, 90% of people with diabetes have type 2 diabetes, and therefore, this study assumes that it is representative of people with type 2 diabetes. Participants who had an HbA1c in the prediabetes range but were on glucose-lowering medication were classed as having diabetes. The exposure of interest was smoking (defined by a self-reported questionnaire as current, former, and non-smokers). For deprivation, the Townsend Deprivation Index was used, which was a composite measure of socioeconomic deprivation derived from employment, household crowding, and ownership of a house and car. UKB assigned it based on the postcodes of participants’ residences. The Townsend Deprivation Index was used to divide the study participants into quintiles where a negative score on the scale suggested less deprived, and a positive score was more deprived. BMI was expressed in kg/m2 and banded as underweight <19 kg/m2, normal weight 20 – 25 kg/m2, overweight >25 kg/m2  but <30 kg/m2, and obese ≥30 kg/m2.  
People who gave their urine samples on the first visit to UAC were included in the exploratory analyses. A spot sample of urine collected at the time of first attendance was used to measure the UAC value. The UK Biobank did not present albumin creatinine ratio (ACR) data as a variable. Therefore, for this study, we used UAC to measure albuminuria. We did not distinguish between microalbuminuria and macroalbuminuria. Following the Kidney Disease Improving Global Outcomes (KDIGO), we defined a UAC value of 20 mg/l or above in the urine spot sample as albuminuria and reading less than 20 mg/l as no albuminuria [256]. 
[bookmark: _Toc148970601][bookmark: _Toc149422654][bookmark: _Toc156815201]Outcome variables
 The study's primary outcome measure was urinary albumin concentration (UAC). The spot sample of urine collected at baseline from the study participants was analysed for UAC. The UK Biobank did not present albumin creatinine ratio (ACR) data as a variable. Therefore, for this study, we used UAC as the measure for albuminuria. We did not distinguish between microalbuminuria and macroalbuminuria. 
[bookmark: _Toc148970602][bookmark: _Toc149422655][bookmark: _Toc156815202]Statistical analysis
For descriptive statistics, categorical variables were expressed in frequency and percentage, whilst continuous variables were expressed in mean and standard deviation (SD) or median and range, depending on the distribution of data. The statistical significance was set at <0.05. Missing data were excluded from statistical analyses. No allowance was made for multiple significance testing. 
Participants who did not have UAC value recorded were excluded.  For the exploratory analyses, smoking and its cessation were treated as explanatory variables, and albuminuria as the outcome variable; older age, male sex, hypertension, obesity, and deprivation were effect modifiers in the causal pathway. Stroke and IHD were response variables (macrovascular outcomes) closely linked with albuminuria (microvascular outcome) and were at the end of the causal pathway. In the exploratory analysis, a bivariate correlation analysis was conducted to explore the relationship between the above cardiorenal risk factors (i.e., age, sex, obesity, etc.) and albuminuria. As the distribution of the data was non-parametric, a Spearman’s ranked bivariate correlation analysis was conducted on continuous variables to explore the relationship between cardiometabolic factors, i.e., age, HbA1c, BMI, HDL, TC, SBP, DBP and UAC at the stage of prediabetes and diabetes. (Supplementary material 3, Figure 5)  A multivariate logistic regression model was used to explore the relationship of the above cardiometabolic parameters with albuminuria based on smoking status at the stage of prediabetes and diabetes.(Supplementary material 3, Tables 7 & 8) As the UAC values were missing from almost 70% of the study participants, further analysis was carried out based on age and gender to determine whether the missing values were random. All data analyses were conducted using software of IBM SPSS statistics version 26 and R version 1.4
[bookmark: _Toc148970603][bookmark: _Toc149422656][bookmark: _Toc156815203]3.3	Results
[bookmark: _Toc148970604][bookmark: _Toc149422657][bookmark: _Toc156815204]Descriptive analysis
The original UKB dataset had a total of 502,490 individuals who signed up to take part in biomedical research. For this cross-sectional study we only included those participants who had UAC data. 
UAC data were available for 30.4% (n=152,896); 77.4% (n=118,286) had no albuminuria, and 23.5% (n=34,610) had albuminuria. Their mean age was 57 years; 48.4% (n=74043) were female, 51.6% (n=78,853) male; 75.7% (n=115807) had normoalbuminuria, 24.3% (n=37089) had albuminuria; 51.9% (n=79300) were non-smokers, 35.3% (n=53900) were ex-smokers, and 12.2% (18675) were current smokers. 26.2% (n=40144) had a normal BMI (BMI <25 kg/m2, 40.7% (n=62297) were overweight (BMI 25-30kg/m2 ) and 32.4% (n=49581)  were obese (BMI >30 kg/m2 ). [Tables 6(a) and 6(b)]



[bookmark: _Toc148365659][bookmark: _Toc148971467][bookmark: _Toc149419323][bookmark: _Toc156123710][bookmark: _Toc156123724][bookmark: _Toc156639297][bookmark: _Toc156815116]Table 6 (a): Baseline characteristics (numerical value) of subgroup  who had UAC value (n= 152,896) 
	Variables
	Mean
	Standard deviation (SD)
	Minimum
	Maximum 
	Number (n)

	Age (years)
	57.78
	8.14
	40
	72
	152896

	BMI
(kg/m2)
	28.45
	5.27
	12.12
	74.68
	152176

	Waist circumference (cm)
	93.69
	14.34
	20
	182
	152531

	SBP (mm of Hg)
	143.70
	20.87
	70
	268
	142452

	DBP (mm of Hg)
	84.19
	11.38
	35
	148
	142455

	Cholesterol (mmol/mol)
	5.63
	1.19
	1
	14
	143615

	HbA1c (mmol/mol)
	37.47
	8.61
	15
	296
	142614

	HDL (mmol/l)
	1.39
	0.38
	0
	4
	131790

	LDL (mmol/l)
	3.53
	0.90
	0
	10
	143290



[bookmark: _Toc148971468][bookmark: _Toc149419324][bookmark: _Toc156123711][bookmark: _Toc156123725]












[bookmark: _Toc156639298][bookmark: _Toc156815117]Table 6 (b): Baseline characteristics (categorical variable) of the study participants with UAC value available (n=152896)

	Variables
	Percent
	Number (n)

	Sex
	Female
	48.4%
	74043

	
	Male
	51.6%
	78853

	Albuminuria
(µmol/g)
	Normoalbuminuria (<30)
	75.7%
	115807

	
	Albuminuria (>30)
	24.3%
	37089

	Smoking status
	Non-smoker
	51.9%
	79300

	
	Ex-smoker 
	35.3%
	53990

	
	Smoker
	12.2%
	18675

	BMI (kg/m2)
	Normal (<25)
	26.2%
	40144

	
	Overweight (25-30)
	40.7%
	62297

	
	Obese (>30)
	32.4%
	49581

	Deprivation
(Townsend Deprivation Index)
	Most deprived quintiles 
	43.5%
	66455

	
	Medium deprived quintiles
	19.3%
	29572

	
	Least deprived quintiles
	37%
	56659

	
	
	
	




The missing values were further investigated to ensure that they were missing at random. 56.5% of participants who had their UAC values missing were aged <60 years, and 43.5% were ≥60 years. Of those who had their UAC data, 50.4% were aged <60 years, and 49.6% were ≥ 60 years. Similarly, of people who did not have their UAC data, 57% were female, and 43% were male. By contrast, of those who had their UAC data, 48.4% were female, and 51.6% were male. Therefore, there was no systematic bias, and the missing values were confirmed to be at random.  
[bookmark: _Toc148970605][bookmark: _Toc149422658][bookmark: _Toc156815205]Prevalence of albuminuria depending on smoking and diabetes status.
Irrespective of smoking status, the prevalence of albuminuria in people with prediabetes and diabetes was 32.3% and 45.2%, respectively. However, based on smoking status, the prevalence of albuminuria in current, ex and non-smokers with prediabetes was 35% (95% CI 32 - 37%), 33% (95% CI 32 - 35%), 30% (95% CI 29 - 32%) respectively. Similarly, in those with diabetes, the prevalence of albuminuria in current, ex, and non-smokers were 50% (95% CI 47% - 52%), 47% (95% CI 45% - 48%), and 42% (95% CI 40% - 44%)  respectively [Figure 12, Table 7 (a) & 7 (b)].
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[bookmark: _Toc156123694][bookmark: _Toc156653218][bookmark: _Toc148365647][bookmark: _Toc148971444]Figure 13: Prevalence of albuminuria based on smoking status 

[bookmark: _Toc156123695][bookmark: _Toc156653219](Aya El-Wazir, a PhD student, and a co-author of the published paper, prepared this figure)




[bookmark: _Toc148970606][bookmark: _Toc149422659][bookmark: _Toc156123712][bookmark: _Toc156123726][bookmark: _Toc156639299][bookmark: _Toc156815118]Table 7 (a): Descriptive statistics of the prevalence of albuminuria based on smoking status in people with pre-diabetes

	Pre-diabetes
	n (number)
	N (Total)
	P (Percentage)
	Lower level of CI
	Upper level of CI

	Current smoker
	463
	1331
	35%
	32%
	37%

	Ex-smoker
	1120
	3346
	33%
	32%
	35%

	Non-smoker
	1111
	3686
	30%
	29%
	32%



[bookmark: _Toc148970607][bookmark: _Toc149422660][bookmark: _Toc156123713][bookmark: _Toc156123727][bookmark: _Toc156639300][bookmark: _Toc156815119]Table 7 (b): Descriptive statistics of the prevalence of albuminuria based on smoking status in people with diabetes

	Diabetes
	n (number)
	N (Total)
	P (Percentage)
	Lower level of CI
	Upper level of CI

	Current smoker
	640
	1289
	50%
	47%
	52%

	Ex-smoker
	1961
	4205
	47%
	45%
	48%

	Non-smoker
	1815
	4280
	42%
	40%
	44%



Tables 7 (a) and 7 (b) were prepared by Dr Mintu Nath, Senior Lecturer in Medical Statistics, University of Aberdeen (a co-author of the published paper)


[bookmark: _Toc148970608][bookmark: _Toc149422661][bookmark: _Toc156815206]Predictors and determinants of albuminuria at the stage of prediabetes and diabetes 
We report the estimated odds of albuminuria in people with prediabetes and diabetes based on cardiorenal risk factors such as age, sex, hypertension, HbA1c, cholesterol, deprivation, and BMI.
[bookmark: _Hlk156471240]In people with prediabetes, compared with non-smokers, the adjusted odds ratio of albuminuria in current smokers was 1.21 (95% CI 1.05 − 1.39, p=0.009), and in ex-smokers was 1.07 (95% CI 0.96 − 1.19, p=0.240). Other cardiorenal  factors associated with albuminuria were - male sex 1.42 (95% CI 1.28 − 1.58, p <0.0001), stroke 1.71 (95% CI 1.30 – 2.25, p<0.0001), IHD 1.41 (95% CI 1.20 – 1.65, p<0.0001), HbA1c 1.06 (95% CI 1.02 – 1.10, p<0.0001) and hypertension 1.57 (95% CI 1.40 – 1.75, p<0.0001). Age, cholesterol, deprivation, and BMI did not show any statistically significant relationship with albuminuria at the stage of prediabetes. (Table 8). The association between IHD and stroke with albuminuria  in people with T2DM has been reported in multiple other studies [257, 258] which suggests  that  micro- and macrovascular complications are continuum rather than two distinct process  [259]. This is the first study to show such relationship in people with prediabetes. 
[bookmark: _Toc156815120]Table 8: Logistic regression model with adjusted estimates of odds ratio and corresponding 95% confidence intervals for  albuminuria at the stage of prediabetes

	
Cardiorenal risk factors
	
Odds ratio 
(95% CI)

	
p-value
	
Effect size (S.E)

	Current smokers vs non-smokers
	1.21 (1.05 – 1.39)
	0.009
	0.191 (0.072)

	Ex-smokers vs non-smokers
	1.07 (0.96 – 1.19)

	0.240
	0.065 (0.055)

	Age
	0.99 (0.99 – 1.00)

	0.536
	-0.003 (0.004)

	Male sex
	1.42 (1.28 – 1.58)

	<0.001
	0.353 (0.052)

	Most deprived vs least deprived 
quintile
	1.05 (0.90 – 1.22)

	0.566
	0.045 (0.078)

	HbA1c
	1.06 (1.02 – 1.10)

	0.001
	0.058 (0.017)

	Cholesterol
	1.00 (0.96 – 1.05)

	0.838
	0.004 (0.021)

	Overweight vs normal weight
	0.64 (0.38 – 1.07)

	0.091
	-0.444(0.263)

	Obese vs normal weight
	0.84 (0.50 – 1.40)

	0.500
	-0.176 (0.262)

	Stroke
	1.71 (1.30 – 2.25)

	<0.001
	0.536 (0.140)

	Ischaemic heart disease
	1.41 (1.20 – 1.65)

	<0.001
	0.343 (0.082)

	Hypertension
	1.57 (1.40 – 1.75)

	<0.001
	0.450 (0.056)



In people with diabetes, the odds of albuminuria in current smokers were 1.26 (95% CI 1.10 – 1.44, p<0.0001), and in ex-smokers, 1.09 (95% CI 0.99 – 1.19, p=0.08). Other cardiorenal risk factors associated with albuminuria in people with diabetes were - male sex 1.52 (95% CI 1.38 – 1.67, p<0.0001), stroke 1.96 (95% CI 1.52 - 2.52, p<0.0001), ischaemic heart disease 1.79 (95% CI 1.57 - 2.04, p<0.0001), cholesterol 1.06 (95% CI 1.03 – 1.10, p<0.0001), HbA1c 1.014 (95% CI 1.011 – 1.018, p<0.0001) and hypertension 1.55 (95% CI 1.40 - 1.71, p<0.0001). No statistically significant relationship existed between age and BMI with albuminuria in people with diabetes  (Table 9). 













[bookmark: _Toc156815121]Table 9: Logistic regression model with adjusted estimates of odds ratio and corresponding 95% confidence intervals for albuminuria at the stage of diabetes 

	
Cardiorenal risk factors
	
Odds ratio (95% CI)

	
p-value
	
Effect size (S.E)

	Current smokers vs non-smokers
	1.26 (1.10 – 1.44)

	0.001
	0.242 (0.066)

	Ex-smokers vs non-smokers
	1.09 (0.99 – 1.19)

	0.080
	0.084 (0.046)

	Age
	1.00 (0.99 – 1.01)

	0.536
	0.002 (0.003)

	Male sex
	1.52 (1.38 – 1.67)

	<0.001
	0.419 (0.048)

	Most deprived vs least deprived 
quintile
	1.35 (1.18 – 1.55)

	<0.001
	0.302 (0.071)

	HbA1c
	1.01 (1.01 – 1.02)

	<0.001
	0.014 (0.002)

	Cholesterol
	1.06 (1.03 – 1.10)

	0.001
	0.062 (0.019)

	Overweight vs normal weight
	0.65 (0.30 – 1.41)

	0.276
	-0.435 (0.399)

	Obese vs normal weight
	0.83 (0.38 – 1.82)

	0.647
	-0.182 (0.398)

	Stroke
	1.96 (1.52 – 2.52)

	<0.001
	0.672 (0.128)

	Ischaemic heart disease
	1.79 (1.57 – 2.04)

	<0.001
	0.582 (0.068)

	Hypertension
	1.55 (1.40 – 1.71)

	<0.001
	0.438 (0.051)
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While in prediabetes group, deprivation was not statistically significant determinant of albuminuria, in the diabetes group, after adjusting for smoking status and other cardiorenal risk factors, those in the most deprived quintile, compared with those in the least deprived quintiles, were 35% more likely to have albuminuria. 
In the analyses, all assumptions of binary logistic regression were tested and confirmed as met, including the presence of a binary dependent variable, independence of observations, absence of correlations between independent variables and absence of significant outliers in numeric independent variables. In addition, all continuous independent variables included in the model were linearly related to the log of odds.
[bookmark: _Toc148970609][bookmark: _Toc149422662][bookmark: _Toc156815207]Relationship between smoking status and cardiorenal risk factors with albuminuria
In ex-smokers, the odds of albuminuria in the male sex, systolic and diastolic blood pressure, cholesterol, HbA1c, waist circumference and the most deprived quintiles were 1.146 (95% CI 1.090 – 1.206, p<0.001), 1.009 (95% CI 1.008 – 1.011, p<0.001), 1.005 (95% CI 1.002 – 1.007, p<0.001), 0.914 (95% CI 0.896 – 0.931, p<0.001), 1.026 (95% CI 1.023 – 1.028, p<0.001), 1.012 (95% CI 1.010 – 1.013, p<0.001), and 1.189 (95% CI 1.110 – 1.273, p<0.001), respectively [Figure 14 (A)]
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[bookmark: _Toc148365648][bookmark: _Toc148971445][bookmark: _Toc156123696][bookmark: _Toc156653220]Figure 14: Risk of albuminuria in ex-smokers and current smokers

In current smokers, the cardiorenal risk factors associated with increased odds of albuminuria were SBP 10.10 (95% CI 1.008 – 1.013, p<0.001), DBP 1.007 (95% CI 1.003 – 1.012, p=0.001), cholesterol 0.934 (95% CI 0.905 – 0.964, p<0.001), HbA1c 1035 (95% CI 1.030 – 1.039, p<0.001), waist circumference 1.004 (95% CI 1.001 – 1.007, p=0.004), and deprivation 1.183 (95% CI 1.042 – 1.343, p=0.010). In current smokers, there was no evidence of an association between the male sex and albuminuria 1.045 (95% CI 0.963 – 1.135, p=0.292) [Figure 14 (B)] 
[bookmark: _Toc148970610][bookmark: _Toc149422663][bookmark: _Toc156815208]3.4.	Discussion
This cross-sectional study demonstrated that smoking is a significant risk factor for albuminuria in both people with prediabetes and diabetes. This finding is in keeping with the current evidence [128, 260]. This study showed that irrespective of diabetes status, male ex-smokers are at a higher risk of albuminuria than current smokers. One of the key determinants of the risk of albuminuria after quitting is post-cessation weight gain, indicated by waist circumference. This study suggests that waist circumference may better predict albuminuria than BMI. Deprivation is an independent predictor for albuminuria in both ex- and current smokers. Systolic and diastolic blood pressure and HbA1c are positively associated with albuminuria in both ex- and current smokers, suggesting that these risk factors should be addressed in both groups. Counterintuitively, however, this study showed that total cholesterol was negatively associated with albuminuria in both current and ex-smokers.
In people with prediabetes, each unit increase in HbA1c was associated with 6% increased odds of albuminuria, compared with 1% in those with diabetes, suggesting that controlling HbA1c may be more important in people with prediabetes than diabetes. Hypertension, IHD and stroke are independently associated with albuminuria in both groups. In people with diabetes, each unit increase of cholesterol was associated with 6% increased odds of albuminuria. In contrast, there was no statistically significant association between total cholesterol and albuminuria in those with prediabetes. Similarly, there was no evidence that BMI was associated with albuminuria in either group. Compared with the least deprived quintiles, the most deprived quintiles of people in the diabetes group had higher odds of albuminuria than those in the prediabetes group. Compared with non-smokers, despite lower BMI, smokers have larger waist circumference [220, 261], an independent risk factor for insulin resistance [262], and albuminuria [263]. After smoking cessation, quitters may have an increased waist circumference and BMI. Therefore, two important determinants of reducing the risk of albuminuria are the active management of post-cessation weight gain and remaining abstinent long-term [264, 265]. This is the first study to show that greater waist circumference may also be associated with a higher risk of albuminuria in ex-smokers. 
[bookmark: _Hlk102057977][bookmark: _Hlk102058337][bookmark: _Hlk102058375][bookmark: _Hlk102046760]In people with diabetes, previous studies have shown that the progression of nephropathy can be ameliorated in those who gave up compared to those who continued smoking [176]. However, the impact of smoking and its cessation on albuminuria in people with prediabetes is not fully understood. Anecdotal evidence suggests that the duration of abstinence and post-cessation weight gains could be the two determinant factors of albuminuria in ex-smokers [264, 266]. This study supports the risk of ex-smokers for albuminuria based on waist circumference. Still, a longitudinal study will be needed to estimate the length of abstinence needed to bring the risk down to the level of non-smokers. Current Diabetes Prevention Programmes worldwide assume that in people with prediabetes, keeping the HbA1c under the diabetes range will be sufficient to keep the vascular risk under control. However, the findings of this cross-sectional study suggest that it may be a piecemeal approach, particularly for smokers and ex-smokers with prediabetes, who are at a higher risk of albuminuria. 
[bookmark: _Hlk102048770]Microalbuminuria is an important milestone in the disease trajectory of metabolic syndrome. If the renal disease can be detected at the stage of microalbuminuria and multifactorial intervention is initiated at an early stage of disease trajectory, it can improve the renal outcome and reduce the risk of all-cause and cardiovascular mortality [83]. Smoking cessation, active weight management, glycemic control and hypertension management are the key components of the multifactorial intervention. 
[bookmark: _Hlk102059457]However, the above multifactorial intervention approach can only reverse renal impairment if implemented at the microalbuminuria stage. When microalbuminuria progresses to proteinuria, and a drop in eGFR occurs in overt nephropathy (Figure 3), the renal dysfunction is irreversible, although RAAS inhibition can slow the progression [170].    
Hypertension management in smokers and ex-smokers with prediabetes and diabetes can be challenging and needs careful monitoring. Although RAAS inhibitors have dual effects of lowering blood pressure and preventing albuminuria, their effectiveness is diminished in smokers due to enhanced pulmonary conversion of angiotensinogen to angiotensin II, which has a potent vasoconstrictor property [103]. Similarly, beta-blocker's effectiveness in treating hypertension in smokers is counteracted by the direct excitatory effect of nicotine on the sympathetic adrenergic pathway [267]. Therefore, effective blood pressure control may be difficult to achieve without smoking cessation. 
In contrast to the current understanding [268], this study found that cholesterol was inversely associated with albuminuria in both ex-smokers and current smokers. The precise cause for this observation is unclear. One of the explanations could be that due to the higher socio-economic status and education level, the UKB population may have a healthier diet, which increases the level of HDL-cholesterol than triglycerides and LDL cholesterol.  Previous studies have shown that higher HDL concentration can reduce the risk [269], while high LDL [270] and triglyceride [271] can increase the risk of albuminuria.
The findings of this study are important for public health policy. The risk of albuminuria is higher in smokers and ex-smokers with prediabetes compared to non-smokers. Current diabetes prevention models, without smoking cessation intervention and without screening for vascular complications such as albuminuria, may lead to a late presentation, with established microvascular and macrovascular complications when they are not amenable to reversal. Smokers with prediabetes and diabetes should be supported not only to quit smoking but also to remain abstinent. Short-term quitting may not give any meaningful risk reduction benefit. 
[bookmark: _Hlk102111177]The main strengths of this study are its sample size and novel stratified analysis. This is the first study to demonstrate the risk of albuminuria in smokers and ex-smokers with prediabetes. It identifies the gaps in the current diabetes prevention models and how the weight loss gained from the structured lifestyle intervention can be used opportunistically to encourage smokers to quit and remain abstinent. It also demonstrates that a holistic, multifactorial approach is needed to reduce the risk of albuminuria in people with prediabetes rather than just keeping the HbA1c below the diabetes range.
However, several limitations associated with the dataset make interpreting the findings less generalizable. Instead of ACR, we used the available UAC data, albeit it was only for 30% of the study participants. We do not hold data about the other 70% of the UK Biobank population. We  compared the characteristics of people with and without UAC value and did not elucidate any significant selection bias. Moreover, majority of the UK Biobank cohort are from white ethnicity and are from higher socioeconomic status which is a limitation of this study [252]. To confirm the findings of this study, a nationally representative real-world data analysis would be required.
 We did not differentiate micro and macroalbuminuria and, therefore, cannot comment on how the cardiorenal risk factors influence the outcomes in current and ex-smokers. From the questionnaire, it was not possible to be precise about the numbers of type 1 and type 2 people with diabetes, which is one of the major weaknesses of this study. We recognize that a single measure of albuminuria does not enable us to assess variability, a risk factor in type 1 and type 2 diabetes [272, 273].
The age of the study participants was limited to 40-69 years. People from the Black, Asian, and Minority Ethnicities (BAME) were not well-represented, with 94% of the study participants being White. We also note that the prevalence of smoking was lower in the UKB population than the national average, possibly reflecting selection bias related to the participants’ higher socioeconomic status [252]. The smoking data were derived from the questionnaire; no biochemical confirmation was sought. This is a less reliable method of determining smoking status than a biochemical affirmation by measuring the urinary excretion of nicotine metabolites.  
In the UK Biobank, smoking prevalence was 10.5%, while the Office for National Statistics data showed that in 2021, the national prevalence of smoking was 13.3% [274]. Therefore, the analyses of this study may not reflect the true impact of smoking on albuminuria.
Moreover, the number of male participants was more than the number of female participants, and the variation in the prevalence of albuminuria may be by chance or due to the gender disparity already known. Stroke and IHD are macrovascular complications, and higher odds of albuminuria in this group of people suggest macrovascular and microvascular complications are interlinked, and one increases the risk of the other. However, people who have suffered macrovascular complications such as IHD and stroke are likely to have pre-existing vascular risk factors predisposing to those complications. Due to the ramification of cardiometabolic risk factors such as hypertension, dyslipidaemia, and co-existing vascular complications, it may not be appropriate to attribute smoking as a singular risk factor for albuminuria. The interaction between multiple risk factors and smoking is more important than merely smoking and its cessation.   
The study's cross-sectional design could not elucidate how long the quitters need to remain abstinent for their risk to decline to the level of non-smokers. The UKB study participants were less likely to be socioeconomically deprived, obese and smokers than the general population. They were less likely to drink alcohol daily, had fewer self-reported physical and/or mental health conditions, and were more likely to be older [275]. The cross-sectional study design is a limitation as it cannot establish causation. However, it serves the purpose of hypothesis generation and helps inform the design of future prospective studies.  
[bookmark: _Hlk156473848]In this study, deprivation was independently associated with increased risk of albuminuria in both current and ex-smokers. However, the data from the Office for National Statistics (ONS) in the UK showed that smoking prevalence is four times higher in the most deprived neighbourhoods compared with the least deprived [276], suggesting that there may be an overlapping relationship between smoking, socioeconomic status, and albuminuria. Further research is needed to explore the relationship between smoking and deprivation with albuminuria. 
[bookmark: _Toc148970611][bookmark: _Toc149422664][bookmark: _Toc156815209]3.5 Potential for further research
In this study, we demonstrated that ex-smokers had a lower risk of albuminuria than non-smokers in both people with prediabetes and diabetes, but it did not reach the level of statistical significance.  It is not clear whether other factors, such as length of abstinence and post-cessation BMI, may influence the risk. A longitudinal cohort study with adequate abstinence period is needed to answer this question. Likewise, further research is required to explore whether the reason for quitters not to have a statistically significant reduction in the risk of albuminuria is post-cessation weight gain. 
Similarly, the effectiveness of GLP-1 analogues (i.e., Liraglutide, Semaglutide) in managing post-cessation weight gain needs to be explored. A randomized controlled trial is needed to investigate the efficacy of GLP-1 analogue to prevent weight gain in ex-smokers and facilitate long-term abstinence. A longitudinal study is required to elucidate how long the ex-smokers need to remain abstinent to get their risk decline to the level of non-smokers. 
[bookmark: _Toc148970613][bookmark: _Toc149422665][bookmark: _Toc156815210]3.7 – Chapter summary and research in the context of the overall thesis 
This chapter showed that smokers are at a higher risk of albuminuria at the stages of prediabetes and diabetes (Stage 4 and 5, Figure 1). This study also highlighted that the risk of albuminuria in ex-smokers may not decline to the level of non-smokers. In the next chapter, in a longitudinal cohort study, I will explore what factors are associated with the progression and regression of albuminuria in ex-smokers. 







[bookmark: _Toc148970614][bookmark: _Toc149422666][bookmark: _Toc156815211]Chapter 4 – Relationship of cardiorenal risk factors with Albuminuria based on age, smoking, glycaemic status and BMI: a retrospective cohort study of the UK Biobank data
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[bookmark: _Toc148970615][bookmark: _Toc149422667][bookmark: _Toc156815212]Statement of contributions
[bookmark: _Hlk156571858]This chapter is published in BMJ Public Health and is available following the above link. My work included the conceptualisation, choosing the study design, selecting suitable data to answer the study questions, data collection and cleaning, statistical analyses, data interpretation and writing up. I received support in statistical analyses from a fellow PhD student (Aya El Wazir), who contributed to preparing the forest plots. Dr Mintu Nath, a statistician from the University of Aberdeen checked the statistical analyses and designed tables 7 (a) and 7 (b). All the other co-authors contributed by reading the manuscript and giving their feedback.  
[bookmark: _Toc148970616][bookmark: _Toc149422668][bookmark: _Toc156815213]4.1 	Introduction
[bookmark: _Hlk156572075]The cross-sectional study in the previous chapter showed that smoking is an independent risk factor for albuminuria at the stage of prediabetes and diabetes (stages 4 & 5; Figure 1). However, after smoking cessation, compared to non-smokers, the risk did not decline to a statistically significant level in ex-smokers. This observation suggests that other cardiorenal risk factors may have an influence on the prevalence and progression of albuminuria after smoking cessation. Therefore, this chapter conducted a longitudinal cohort study on the UK Biobank data to explore the cardiorenal risk factors associated with the progression of albuminuria in ex-smokers. 
[bookmark: _Hlk156572213][bookmark: _Int_PXXMOAst]Smoking and obesity are the leading preventable causes of mortality and morbidity worldwide. On average, the life expectancy of overweight smokers is 13 years lower than normal-weight non-smokers [277]. People with cardiometabolic diseases are particularly at risk [278, 279]. To reduce the burden of complications arising from tobacco consumption in people with NCD, the WHO set a target to reduce tobacco consumption from baseline in 2010 by 30% in its member countries by 2025 [280]. Due to raised awareness and public health intervention, the fourth WHO global tobacco trends report published in 2022, showed that tobacco consumption in adults had decreased considerably in its member countries. However, the report also highlighted that 38 million children aged 13 to 15 still smoke tobacco worldwide [281]. Concurrently, due to rapid urbanisation in third-world countries and cheaper availability of high-calorie food in developed countries, childhood obesity is rising globally, increasing mortality and morbidity risk [282, 283]. Smoking and obesity are interlinked risk factors associated with micro- and macrovascular complications [72, 284, 285]. Therefore, the WHO has set a target of reducing childhood smoking to zero and tackling childhood obesity as its significant public health priority [282, 286]. 
Smoking increases the risk of T2DM and albuminuria in people with cardiometabolic disease [287], and its cessation ameliorates the risk [288]. Compared to non-smokers and ex-smokers, smokers have a lower BMI [220] but heightened propensity to insulin resistance and hyperinsulinemia [289], which increases the risk of albuminuria [6]. The risk is particularly high in young and adolescent obese smokers [9]. Smoking cessation, on the other hand, improves insulin sensitivity [92] but paradoxically increases the risk of T2DM [98, 100]. In people with T2DM, smoking cessation is associated with worsening glycaemic control [247]. The impact of post-cessation weight gain on the renovascular outcome is also conflicting. Some studies reported that micro- and macrovascular risk could be reduced after smoking cessation, if post-cessation weight gain can be prevented  [290-292]. In contrast, some other studies contradicted this observation and suggested that those who had post-cessation weight gain had a lower risk of MACE and mortality than those who lost weight [293]. Therefore, the anxiety of further weight gain, risk of developing T2DM, worsening of glycaemic control and unknown impact on vascular outcomes are the major deterrents for obese smokers to quit [294]. Although public health guidelines are unambiguous about the harm of smoking and the benefits of smoking cessation, they are less clear about the cardiometabolic consequences of smoking cessation and how to manage them. 
In this study, using UAC data in the first and second visits of the UK Biobank study participants, we aim to explore the relationship between cardiorenal risk factors and smoking status with change in albuminuria between study visits.  
[bookmark: _Toc148970617][bookmark: _Toc149422669][bookmark: _Toc156815214]4.2 - Methods
[bookmark: _Toc148970618][bookmark: _Toc149422670][bookmark: _Toc156815215]Study cohort and design
We conducted a retrospective cohort study using a subset of the UK Biobank data. It is a large dataset containing the genomic and phenotyping data of 502,490 individuals from the United Kingdom [252]. The age range of study participants on the first visit was 40 to 70 years, and on the second visit was 44 to 76 years. The initial visit was between 13 March 2006 and 01 October 2010, and the follow-up was between 08 August 2012 and 07 June 2013. Of 502,490 participants, 30% (n=152,864) provided urine samples on the first visit, and from 20,346 participants, 32% (n=6,505) provided urine samples on the second visit.  The data field description in the UK Biobank was “Microalbumin in urine”. 
[bookmark: _Toc148970619][bookmark: _Toc149422671][bookmark: _Toc156815216]Selection process and data collection
UK Biobank conducted the follow-up visits (n=20,346) by asking the participants to complete a questionnaire, undergo physical examinations, and provide blood, urine, and saliva samples. Data for age, sex, the age at which they started and stopped smoking, the number of years they smoked, and when diabetes and hypertension were diagnosed were obtained from the questionnaire. Duration of smoking was calculated by subtracting the age they started smoking from the age they stopped smoking; duration of abstinence was calculated by subtracting the current age on the second visit and the age they stopped smoking. All the data were verified by the lead author (DK) and another study team member (AE). The data were reported using the Strengthening the Reporting of Observational Study (STROBE) reporting guidelines for retrospective studies [254].  
[bookmark: _Toc148970620][bookmark: _Toc149422672][bookmark: _Toc156815217]Exposure and covariates  
The population of interest was those who had UAC values on both the first and the second visit. The population was divided into progressor, regressor and unchanged groups based on an increase, decrease or no change in the UAC values between the visits. Smokers were classed as active smokers at the second visit, non-smokers were those who never smoked, and ex-smokers were those participants who smoked in the past but had given up at the time of the second visit and were abstinent for at least a year. Covariates were age, sex, BMI, waist circumference, age at which hypertension and/or diabetes diagnosed, age when started and stopped smoking, serum creatinine, HbA1c, blood pressure and cholesterol at the time-point of the second visit. BMI was expressed in kg/m2; SBP and DBP in mm of Hg; cholesterol, HDL, and LDL in mmol/l; and HbA1c in mmol/mol and %.  This study did not include smoking e-cigarettes or consuming tobacco in any other form except smoking cigarettes. 
[bookmark: _Toc148970621][bookmark: _Toc149422673][bookmark: _Toc156815218]Outcome variables 
The study's primary outcome was a change in the UAC values between the first and second visits. The secondary outcomes were changes in the HbA1c, blood pressure, serum creatinine, total cholesterol, HDL, LDL, and BMI between the two visits. 
UAC value available in both first and second visit (n=2805)
Included 
Progressor (n=1506)
Regressor (n=987)
Eligible participants for the cohort study (n=502408)
Excluded – no change in UAC value (n=312)
Excluded – UAC value not available in the first visit (n=3700)
Excluded – UAC value not available on the second visit (n=495903)
UAC value available in second visit (n=6505) (August 08, 2012 – June 17, 2013)
Excluded – participants withdrawn consent (n=82) before the analysis began 
(April 1, 2022)
People who consented to take part in the UK Biobank studies at enrolment (n=502,490) (March 1, 2006, to December 31, 2010)


[bookmark: _Toc148365649][bookmark: _Toc148971446][bookmark: _Toc156123697][bookmark: _Toc156653221]Figure 15: Flowchart of selection of study participants

[bookmark: _Toc148970622][bookmark: _Toc149422674][bookmark: _Toc156815219]Statistical analyses  
Participants who did not have their UAC value on both the first and second visits and those who did not have any change in the UAC were classed as missing values. As this study focuses on exploring the relationship between cardiorenal risk factors and change in the UAC value over the two time periods, missing values were excluded from the analyses. However, a separate analysis was conducted on missing values to examine if they were distributed randomly. 

A descriptive analysis was carried out to summarise the cardiorenal characteristics of the study participants. The normality of the distribution of continuous variables was assessed using the Kolmogorov-Smirnov test with pairwise exclusion (supplementary material). A chi-squared test was conducted to explore the significance of cardiorenal risk factors based on the progression of UAC values between the first and the second visit, smoking, and glycaemic status. 

Three separate logistic regression models were fitted using different cardiometabolic parameters. The outcome variables for all three models were ‘progressor’ and ‘regressor’, determined by the change in the UAC values between the first and the second visits. Model 1, in a retrospective cohort design, included 2493 participants who had a change of >1 mg/l in their UAC value between the two visits. This method was adopted to understand how a rise and fall of UAC values in visit one and visit two were associated with the cardiorenal risk factors of age, blood pressure, creatinine, cholesterol, HbA1c and smoking status. A rise or fall in UAC value of 1 mg/l  may not be clinically significant, but due to the lack of power of the available data, we took this approach and acknowledged it as a limitation of the study. 

Further logistic regression was conducted on ex-smokers’ subsets using a cross-sectional design during the second visit.   Explanatory variables in subset analyses were in model 2(a), the duration of smoking and waist circumference; in model 2(b), the duration of smoking and BMI; and in model 2(c), the duration of smoking without BMI and waist circumference. Similarly, the explanatory variables in model 3(a) were - the duration of abstinence and waist circumference; in model 3(b), the duration of abstinence and BMI; and in model 3(c), the duration of abstinence without BMI and waist circumference. 

[bookmark: _Toc148970623][bookmark: _Toc149422675][bookmark: _Toc156815220]Ethics and software used for analyses 
UK Biobank received ethics approval from the Northwest Multi-centre Research Ethics Committee (MREC) and from the National Information Governance Board for Health & Social Care (NIGB). For this study, a separate ethics approval was obtained from the University of Sheffield Research Ethics Committee (Application Number 038586, 09/03/2021). All the analyses were carried out using IBM SPSS version 28.0.1.1 and R version 4.2.2.

[bookmark: _Toc148970624][bookmark: _Toc149422676][bookmark: _Toc156815221]4.3	 Results
After excluding 82 participants who withdrew their consent, 502,408 participants were screened for eligibility. Based on the UAC value in the second visit, 6505 participants were selected as the study population for descriptive analysis, and their baseline characteristics are summarised in Table 9. Amongst the included participants, 46% (n=2999) were female, and 54% (n=3506) were male. Based on the HbA1c values in the second visit, 61% (n=3954) had normoglycaemia, 5% (n=318) had HbA1c in the pre-diabetes range, and 4% (n=288) had it in the diabetes range. 30% (n=1945) had no HbA1c value at the second visit. Out of 6505 participants who had UAC values on the second visit, 43% (n=2805) also had corresponding values on the first visit. Of them, 23% (n=1506) were progressors, 15% (n=987) were regressors, and 5% (n=312) did not have any change. People who did not have UAC values in both the first and the second visits and those whose UAC value was unchanged were classed as missing values. Analyses of the missing values showed that they were distributed randomly, and there was no systematic bias. (Supplementary materials 4; Table 8). 
The Kolmogorov- Smirnov tests for Normality showed the distribution of numerical variables was non-parametric. (Supplementary materials 4; Table 2)  On the second visit, the median age of study participants was 64 years, the median age of starting smoking in ex-smokers was 17 years, the median age of stopping smoking was 37 years, the median length of smoking before quitting was 20 years, the median age of diabetes diagnosis was 55 years, and the median BMI was 27 kg/m2 (Table 9).















[bookmark: _Toc148365661][bookmark: _Toc145597691][bookmark: _Toc148971469][bookmark: _Toc149419325][bookmark: _Toc156123714][bookmark: _Toc156123728][bookmark: _Toc156639301][bookmark: _Toc156815122]Table 10: Baseline characteristics of numerical variables of participants with UAC value in the second visit


	Variables
	Mean
	Standard deviation (SD)
	Minimum
	Maximum

	Age (years)
	64.53
	6.83
	44
	76

	Waist circumference (cm)
	97.31
	13.51
	60
	164

	SBP (mm of Hg)
	141
	10.05
	88
	253

	DBP (mm of Hg)

	83.45
	10.16
	55
	119

	BMI (kg/m2)
	28.73
	4.97
	17.10
	58.88

	Cholesterol (mmol/l)
	5.40
	1.22
	2.00
	11.00

	Creatinine (µmol/dl)
	78.78
	19.47
	40
	381

	HbA1c (mmol/mol)
	38.17
	7.64
	19
	105


	HDL (mmol/l)
	1.41
	0.39
	0.00
	4.00

	LDL (mmol/l)
	3.35
	0.90
	1.00
	7.00





A chi-squared test was conducted based on progression, smoking, and glycaemic status. While diabetes status at the second visit (pre-diabetes and diabetes) was statistically significantly associated with the progression of UAC value, smoking status was not. (Supplementary materials 4; Tables 5 & 6) A Spearman’s ranked correlation analysis showed evidence of a statistically significant relationship between UAC value in the second visit with age, SBP and DBP, waist circumference, BMI, total cholesterol, serum creatinine, HbA1c, HDL and LDL, duration of smoking of current and ex-smokers. (Supplementary materials 4; Table 7).  
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[bookmark: _Toc148365650][bookmark: _Toc148971447][bookmark: _Toc156123698][bookmark: _Toc156653222]Figure 16: Count of people with albuminuria on the second visit

The number of ex-smokers whose UAC value increased in the second visit was plotted against the age when they started and stopped smoking. The plot showed that the prevalence of albuminuria was higher among those ex-smokers, who started smoking between the ages of 13 and 18 (Figure 16), and in those who stopped smoking between the ages of 15 and 35 (Figure 17). 
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[bookmark: _Toc148365651][bookmark: _Toc148971448][bookmark: _Toc156123699][bookmark: _Toc156653223]Figure 17: Count of people with albuminuria on the second visit.
[bookmark: _Toc148971470][bookmark: _Toc149419326][bookmark: _Toc156123715][bookmark: _Toc156123729][bookmark: _Toc156639302][bookmark: _Toc156815123]Table 11: Model 1 – Factors predicting the progression of albuminuria (n=2493).

	Variables
	Odds ratio
	p-value
	95% CI
	Effect size (SE)

	Male vs female 
	1.22
	0.14
	0.94 to 1.58
	0.20 (0.13)

	Age (visit 2 – visit 1) (years)
	1.20*
	<0.01
	1.06 to 1.36
	0.18 (0.06)

	BMI (visit 2 – visit 1) (kg/m2)
	1.03
	0.48
	0.95 to 1.10
	0.03 (0.04)

	SBP (visit 2 – visit 1) (mm of Hg)
	1.00
	0.88
	0.99 to 1.01
	0.001(0.007)

	HbA1c (visit 2 – visit 1) (mmol/mol)
	1.03*
	0.02
	1.00 to 1.05
	0.03 (0.01)

	Creatinine (visit 2 – visit 1) (µmol/l)
	0.99
	0.15
	0.98 to 1.00
	-0.008 (0.006)

	HDL (visit 2 – visit 1) (mmol/l)
	0.53
	0.05
	0.28 to 1.01
	-0.64 (0.33)

	Total cholesterol (visit 2 – visit 1) (mmol/l)
	1.08
	0.21
	0.95 to 1.23
	0.08 (0.06)

	Ex-smoker vs non-smoker (visit 2)
	1.22
	0.50
	0.69 to 2.15
	0.20 (0.29)

	Current smoker vs non-smoker (visit 2)
	0.72
	0.52
	0.26 to 1.97
	-0.33 (0.51)



(*Statistically significant)

[bookmark: _Toc134015032][bookmark: _Toc148970625][bookmark: _Toc149422677][bookmark: _Toc156815222]Subset analyses on ex-smokers
From 2805 people with the UAC values available on both the first and the second visits, ex-smokers who had information on their current smoking status and the date of starting and stopping smoking were selected. 18.97% (n=532) had the above data. Amongst them, 35.3% (n=188) were female, and 64.7% (n=344) were male. The mean age was 63.39 ± 6.94 years, the mean duration of smoking before quitting was 21.33 ± 11.33 years, the mean age of starting smoking was 17.18 ± 3.34 years, the mean age of stopping smoking was 38.51 ± 11.14 years, and the mean duration of abstinence was 24.88 ± 11.69 years.
In model 2(a), the duration of smoking was fitted with age, sex, waist circumference, cholesterol, DBP, and change in HbA1c between the first and second visit. None but the duration of smoking before quitting was statistically significantly associated with the progression of albuminuria (Figure 18). (Supplementary materials 4; Table 11)
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[bookmark: _Toc148365652][bookmark: _Toc148971449][bookmark: _Toc156123700][bookmark: _Toc156653224]Figure 18: Predictors of progression and regression of albuminuria based on years of smoking.

However, in model 2(b), when BMI replaced waist circumference, none of the above cardiorenal risk factors had any statistically significant relationship with the progression of albuminuria. Finally, in model 2(c), when both BMI and waist circumference were removed from the model, duration of smoking remained a statistically significant predictor of albuminuria in ex-smokers, suggesting that the duration of smoking before quitting is an independent determinant of the progression of albuminuria. (Supplementary materials 4; Tables 12 & 13).  
In model 3 (a), the duration of abstinence was fitted with age, sex, DBP, cholesterol, waist circumference, and the change in HbA1c between the first and the second visit. Apart from the age in the second visit and the duration of abstinence, no other confounding variables had any statistically significant relationship with the progression or regression of albuminuria (Figure 19). (Supplementary materials 4; Table 14)
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[bookmark: _Toc156572872][bookmark: _Toc156653225]Figure 19: Predictors of progression and regression of albuminuria based on years of abstinence.

In model 3 (b), waist circumference was replaced with BMI; in 3 (c), neither BMI nor waist circumference was used. Age remained a statistically significant predictor of progression in both models, and the duration of abstinence remained a statistically significant determinant of regression, suggesting that the younger the smokers quit and the longer they remain abstinent, the more the likelihood of regression of albuminuria, irrespective of change in BMI and waist circumference. (Supplementary materials 4: Tables 15 & 16). 
[bookmark: _Toc148970626][bookmark: _Toc149422678][bookmark: _Toc156815223]4.4 	Discussion
This study showed that with a mean duration of 51.70 ± 10.95 months between the first and second visits, ageing and change in HbA1c were the only statistically significant predictors of the progression of albuminuria. Each year of ageing increased the odds of progression by 20%, and each unit of HbA1c increased the odds by 3%. Between the two visits, changes in BMI, SBP, cholesterol, creatinine and HDL had no statistically significant association with the progression of albuminuria, suggesting that short-term changes in those risk factors may not significantly impact the progression. At the time-point of the second visit, the number of people with albuminuria was significantly higher in ex-smokers who started smoking between the ages of 13 and 19, and stopped smoking between the ages of 25 and 35. After adjusting for confounding variables, each year of smoking before quitting increased the odds of progression by 4%, each year of ageing increased the odds by 9%, and each year of abstinence reduced the odds by 6%. Waist circumference and BMI had no statistically significant association with the progression of albuminuria unless they caused a rise in HbA1c.    
The finding of this study that HbA1c is an independent predictor of albuminuria is supported by previous studies [166, 295]. Similarly, the relationship between ageing and the progression of albuminuria shown in this study is in keeping with current evidence [296, 297]. This is the first study to indicate that preventing children from taking up the habit of smoking at an early age, quitting smoking before the age of 25, and remaining abstinent long-term may reduce the risk of albuminuria. There are significant public health implications for these findings.
The epidemiology of renovascular complications has changed over the last 20 years, and therefore, current practice and policy need to be carefully evaluated. Existing global diabetes management guidelines and prevention of complication models are heavily dependent on the United Kingdom Prospective Diabetes Study (UKPDS) [135, 298, 299]. In the UKPDS study participants, the prevalence of albuminuria ten years after the diagnosis of T2DM was approximately 24.9% [124], which is no longer the case. Diabetes UK 2019 report showed that a third of people had already developed a microvascular complication at the onset of T2DM [126]. Despite adhering to the NICE guidelines set from the UKPDS model and high attainment score in the Quality Outcome Framework (QOF) for HbA1c and blood pressure, the Renal Registry UK Report 2022 suggests that the number of new people registered for RRT in 2020 was 7,323, which was  comparable to previous years. The report indicates that the number of those who met the RRT criteria could be higher as many people refused to have RRT during the coronavirus pandemic. The proportion of people requiring RRT due to diabetes had increased from 24.1% in 2011 to 30.5% in 2020. Amongst those who needed RRT due to diabetes, 31% were between the ages of 45-54, and 40% were between the ages of 55-64 years [300]. 
In contrast to the UKPDS study participants, where the mean age of diagnosis of T2DM was 51 years, T2DM is no longer an exclusive disease of older and middle-aged people. Between 2007 and 2015, in the UK, the incidence of T2DM in people aged 17 years or less increased from 0.53 to 0.72 cases per 100,000 person-years [117]. Vascular complications such as albuminuria can develop at any stage of metabolic deregulation, even at the stage of pre-diabetes. In our recent cross-sectional study, we demonstrated that almost 35% of smokers with pre-diabetes had already developed albuminuria [301]. A recent cohort study reported that between 2009 and 2018, in the UK, the incidence rate of T2DM declined by a third, compared to its peak in 2013-2014, but the incidence of pre-diabetes had tripled [49]. In 2022, one in three adults in the UK had pre-diabetes [48]. 
Young obese smokers are a particular risk category for renovascular disease. In this study, we have shown that smoking and a rise in HbA1c can increase the risk of albuminuria. During puberty, there is a physiological decline in insulin sensitivity by almost 50% due to the action of Growth Hormone (GH) [302]. To compensate, pancreatic β-cell must increase their insulin secretion by 50% [303], but in smokers, this compensatory pathway becomes dysfunctional. Nicotine and other toxic chemicals in cigarettes cause premature apoptosis of functioning β-cell of the Islets of Langerhans [304]. Therefore, lifestyle intervention and pharmacotherapy should be offered to retain functioning β-cell. GLP-1 analogues such as Liraglutide and Semaglutide have shown promising results in reducing HbA1c, losing weight and preventing premature apoptosis of the β-cell [250, 305]. 
After stopping smoking, remaining abstinent is challenging. An average smoker makes approximately 16 attempts before successfully quitting [243]. This study has shown that each year of abstinence reduced the risk of progression of albuminuria by 6%. However, multiple studies have shown that the relapse rate is significantly higher in those quitters who gained weight beyond three months after quitting [306, 307]. Therefore, a weight management programme and careful monitoring of glycaemic control should be offered as a package in the smoking cessation programme. 
[bookmark: _Toc148970627][bookmark: _Toc149422679][bookmark: _Toc156815224]  4.5 	Strengths and limitations
This is the first study to explore the impact of smoking cessation on the progression of albuminuria. Therefore, it can be a valuable reference for public health policymakers. However, there are several weaknesses in the study. Smoking status was determined from the questionnaire and was not verified. Similarly, the age of starting and stopping smoking was also patient-reported and could not be verified.  For urinary albumin, the UKB data field “microalbumin in urine” was used as the parameter for progression and regression, although the gold standard is the ACR. Diabetes status, serum creatinine, and cholesterol levels could not be verified as not all the study participants on the second visit gave their blood samples. Of 6505 eligible participants, 2805 had their UAC values in the first and second visits. The missing values were analysed separately and did not show any systematic bias based on age, sex, smoking, and glycaemic status. 
[bookmark: _Toc148970628][bookmark: _Toc149422680][bookmark: _Toc156815225]4.6	 Chapter summary and how these fit in with the overall thesis objectives
The findings of this chapter suggest that the risk of progression of albuminuria in ex-smokers is dependent on the age when they stopped smoking, the duration of smoking before quitting and the duration of abstinence. Irrespective of short-term weight gain after smoking cessation, smoking cessation should reduce the risk of micro- and macrovascular complications.  (Figure 1)


[bookmark: _Toc98439703][bookmark: _Toc148970629][bookmark: _Toc149422681][bookmark: _Toc156815226]Chapter-5: Discussion

[bookmark: _Toc148970630][bookmark: _Toc149422682][bookmark: _Toc156815227]5.1 	Summary of the findings and how it fits in with current evidence 
This doctoral thesis developed a conceptual model of kidney disease to be incorporated with the NHS DPP. Chapter 1 showed the natural history of CKD based on smoking and glycaemic status and explained how a conceptual model can guide the development of HTA. In Chapter 2, the systematic review and meta-analysis showed that the risk of albuminuria in smokers with T2DM was more than double compared to non-smokers. Before adjusting for smoking status, the univariate meta-analysis showed that male sex, SBP, DBP, HbA1c, duration of T2DM, triglyceride and BMI were statistically significantly associated with albuminuria. There was significant heterogeneity between the studies. However, after adjusting for the smoking status, none but the duration of T2DM brought the heterogeneity down to a statistically significant level. Each year of the duration of T2DM increased the log of odds of albuminuria by 0.19 units or increased the odds approximately by 21%. 9 years after the onset of T2DM, compared to non-smokers, the odds of albuminuria in smokers were about 50% higher. The odds increased to almost three times after 12 years and nearly six times after 16 years. 
In Chapter 3, in the cross-sectional study, the logistic regression analyses focused on identifying the predictors and determinants of albuminuria at the stage of prediabetes and diabetes in smokers and ex-smokers. The cross-sectional study showed that approximately 33.5% and 46.6% of ex-smokers had already developed albuminuria at the stage of prediabetes and diabetes, respectively. Amongst current smokers, the prevalence of albuminuria was 34.8% and 49.7% in people with prediabetes and diabetes, respectively. In the adjusted logistic regression model, active smoking increased the odds of albuminuria in people with prediabetes and diabetes by 21% and 26%, respectively. Waist circumference, SBP and DBP, HbA1c and deprivation increased the risk of albuminuria in both current and ex-smokers. Each unit increase in HbA1c increased the odds of albuminuria identically in current and ex-smokers. Additionally, in ex-smokers, SBP, DBP, waist circumference and deprivation were the predictors and determinants of albuminuria. 
In Chapter 4, the longitudinal study showed a close relationship between the age of starting and stopping smoking and albuminuria. Ex-smokers who started smoking between the ages of 13 and 19 and quit smoking between the ages of 25 and 35 had the highest prevalence of albuminuria. Between the first and second visits of UK Biobank study participants, change in the UAC values had a statistically significant relationship with a change in HbA1c and age. However, a change in SBP, BMI, creatinine, HDL, and TC had no statistically significant relationship to the change in the UAC values. Likewise, the gender and the smoking status at the second visit did not have any statistically significant association with a change in the UAC value between the two visits.  
At the time point of the second visit, in ex-smokers, age, duration of smoking before quitting and the duration of abstinence were the significant predictors of the progression and regression of albuminuria. In ex-smokers, each year of ageing increased the odds of albuminuria by 9%, and each year of smoking before quitting increased the odds of albuminuria by 4%, whilst each year of abstinence reduced the odds by 6%. Waist circumference, DBP, cholesterol, gender, and BMI had no statistically significant relationship with albuminuria. Therefore, smokers should be encouraged to stop smoking and remain abstinent long-term. These goals are in keeping with the conceptual model (Figure 7). 

The conceptual model assumes prediabetes is a high-risk phase in metabolic deregulation and vascular complications such as albuminuria. Due to the close relationship between albuminuria and other micro- and macrovascular complications,  detecting CKD at the stage of albuminuria and offering smoking cessation and weight management intervention to prevent a rise in HbA1c in a package, may reduce the risk of ESRD and other vascular complications. This thesis also provides further evidence that suggests smoking cessation at the stage of prediabetes may reduce the risk of progression of albuminuria.      
Previous public health studies have shown that the risk of vascular disease and mortality may increase in recent quitters, but the reason for this observation was unclear. The WHO Multinational Study on Vascular Disease in Diabetes (MSVDD) showed that compared to non-smokers, the risk of mortality and adverse vascular events was higher for ex-smokers for up to 10 years after smoking cessation [162]. 
This thesis showed that smoking may be independently associated with albuminuria. Compared to non-smokers, ex-smokers still had a higher risk of albuminuria but a lower risk than current smokers. Childhood smoking is associated with increased odds of developing albuminuria. Post-cessation weight gain was not associated with increased risk of albuminuria and therefore, quitters should be encouraged to remain abstinent despite post-cessation weight gain. 
[bookmark: _Toc149422683][bookmark: _Toc156815228]5.2 	Smoking, BMI, and vascular risk: an ‘obesity paradox.’ 
Despite the multiple health hazards of smoking, smokers have a lower BMI than non-smokers. Smokers weigh approximately 4.5 to 5 kg less than non-smokers [308]. Lower BMI in smokers is mediated by the direct effect of nicotine on the nicotinic cholinergic receptors of the brain, which reduces the appetite [309], increases energy expenditure due to the impact of nicotine on adipose tissue [310], on sympathomimetic effects as an anti-obesity drug [311], and by increasing basal metabolic rate [312]. Smoking increases energy expenditure by approximately 200 kcal per 24 hour [313]. Assuming no change in the calorie uptake, this equates to about 10 kg weight loss in a year. After smoking cessation, quitters are prone to regain the weight which was lost when they were smoking.
Despite lower BMI, smokers have high insulin resistance [314], which predisposes them to T2DM and vascular complications [315]. Nicotine and other toxic chemicals in smoking cause direct damage to the glomerular endothelium and are a precursor for ESRD [157, 218]. Previous studies have shown that despite a lower BMI, smokers have a higher risk of non-alcoholic fatty liver disease (NAFLD) [316] and visceral adiposity [222], associated with incident T2DM [317] and nephropathy [318]. The risk of vascular complications and nephropathy is particularly high in smokers who start smoking at a younger age and develop T2DM [204, 319, 320], a finding supported by this analysis of the UK Biobank cohort. 

[bookmark: _Toc148970631][bookmark: _Toc149422684][bookmark: _Toc156815229]5.3. Challenges in post-cessation weight gain: one size does not fit all
After smoking cessation, the physiological response is to regain the lost weight during smoking, which is approximately 4 to 5 kg within 6 to 12 months [321]. During this phase, the risk of incident T2DM remains high [322]. Post-cessation weight gain is a significant barrier to successful quitting and is a leading cause for the resumption of smoking after a brief period of abstinence [245].   
In smoking cessation programmes, physiological response to quitting should be pre-empted, and appropriate weight management intervention incorporated to help people quit and remain abstinent long-term. This excess weight may take up to 10 years to lose [321, 323]. However, managing post-cessation weight gain can be challenging and may need to be individually tailored. 
Several studies have investigated the effectiveness of various interventions to prevent post-cessation weight gain [323, 324]. A combination of behavioural therapy and pharmacological intervention showed the most efficacy [307].  Several medications, including bupropion, nicotine-replacement therapy (NRT), fluoxetine and varenicline, have been investigated for their effectiveness in preventing post-cessation weight gain and smoking relapse rate. All the above medications delayed the weight gain rather than prevented it. On discontinuing the drug, the weight gain was identical to what would have been if they had not had those medications [321], predisposing to a relapse. However, combination of behavioural intervention and pharmacotherapy can double the successful quitting rate [325]. 
In 2008, the WHO launched a six-component behavioural intervention strategy called MPOWER to reduce tobacco consumption worldwide. The components of the MPOWER include - Monitoring tobacco use and prevention policies; Protecting people from tobacco use; Offering help to quit tobacco use; Warning about the dangers of tobacco, Enforcing bans on tobacco advertising, promotion and sponsorship; and Raising taxes on tobacco [326]. Combining the MPOWER strategy for behavioural interventions and adding pharmacotherapy can substantially increase the success rate of quitting. 
Recent studies have also shown promising prospects of glucagon-like peptide one analogue (GLP-1), which can simultaneously prevent post-cessation weight gain and a rise in HbA1c, which this thesis showed are associated with the progression of albuminuria in ex-smokers. For example, in the STEP-4 study, people who received Semaglutide 2.4 mg weekly could achieve a weight loss of 17.4% compared to the baseline and had a reduction in waist circumference, SBP and HbA1c  [327]. Similar efficacy was demonstrated with another GLP-1 analogue, Liraglutide [249]. In 2022, the NICE approved the use of GLP-1 analogue for weight management in people with prediabetes [328]. But none of these medications is tried to prevent post-cessation weight gain.   
An average smoker makes between 16 to 30 attempts before successfully quitting [243]. One of the leading causes for so many unsuccessful attempts before quitting is post-cessation weight gain [294, 329, 330] . Motivations and engagement with smoking cessation services are also variable. A recent pilot study showed that after adjusting for age, sex, ethnicity, education level, the level of nicotine dependence, BMI and concern about weight gain, attendance at the first scheduled smoking cessation programme increased from 71.6% to 88.1% when a weight management programme, compared to without any weight management plan incorporated in the intervention strategy. Furthermore, the study reported that the six-month abstinence rate between groups with and without proactive weight management was 21.4% and 10.1%, respectively [331].
In the 4th Chapter of this thesis, the UKB cohort study showed that in ex-smokers, the key determinant of regression of albuminuria was the length of abstinence. As post-cessation weight gain is a physiological sequela, smoking cessation services should be offered in a package to facilitate long-term abstinence and ensure optimal utilisation of resources. Without concurrent weight management intervention, smokers may not remain abstinent, and a rise in HbA1c due to post-cessation weight gain may increase the risk of progression of albuminuria. Previous studies have shown that total and long-term abstinence is required for the vascular risk reduction benefit. Reducing the number of cigarettes may not reduce the risk of vascular complications [332]. Likewise, stopping and starting smoking repeatedly can be counterproductive and may paradoxically increase the risk of adverse vascular events [333]. On the other hand, if weight management is incorporated into smoking cessation services, it reduces the risk of T2DM [147] and increases successful quit rate [331] and long-term abstinence [334].  
[bookmark: _Toc148970632][bookmark: _Toc149422685][bookmark: _Toc156815230]5.4 	Implications for screening people with prediabetes for albuminuria in the NHS DPP 
T2DM and CKD have a long, quiescent subclinical phase (Figures 1 and 3). Insulin resistance is one of the significant determinants of both. Although HbA1c, blood pressure and cholesterol are part of routine primary screening and widely in use in vascular risk outcomes modelling, such as the QRisk [335] and the Framingham Risk Assessment tool  [336], the efficacy of albuminuria in vascular risk screening is underutilized. This is a cheap and reliable vascular risk marker which can be potentially incorporated into the NHS Health Check programme and can play a pivotal role in reducing the risk of people developing CKD and other micro- and macrovascular complications. 
This study showed that smokers with prediabetes and T2DM are at a higher risk of developing albuminuria than the general population. Under the QOF, primary care is incentivised financially to measure the ACR when diagnosed with T2DM [337]. However, there is no requirement for the primary care service to check for ACR in people with prediabetes before the referral to the NHS DPP. In addition, this thesis showed that a third of smokers with prediabetes may have already developed albuminuria. Therefore, not screening them for albuminuria at the same time and not offering them smoking cessation intervention may be a suboptimal use of resources allocated for the NHS DPP. 
. 
[bookmark: _Toc148970633][bookmark: _Toc149422686][bookmark: _Toc156815231]5.5	Implications for public health policy and clinical outcomes
The meta-regression analysis in Chapter 2 showed that if smokers with T2DM quit within seven years of the onset of T2DM, the risk can be minimised to the level of non-smokers. The cross-sectional study in Chapter 3 showed that at the stage of prediabetes and diabetes, male sex, HbA1c, stroke, hypertension, IHD, and smoking are associated with a higher risk of albuminuria. Age and BMI were not statistically significantly associated with albuminuria in people with prediabetes or diabetes. Deprivation and cholesterol were not statistically related to the risk of albuminuria in people with prediabetes. However, they were associated with a higher prevalence of albuminuria among people with diabetes (Tables 8 and 9). Chapter 4, in a cohort study design with a 51-month follow-up, each year of ageing increased the odds of albuminuria by 20%, and each mmol/mol rise in HbA1c increased the odds by 3%. A subset analysis of the UK Biobank cohort, who had UAC available in both first and second visits, showed that most of them started smoking between the ages of 13 and 18 years and quit between 25 and 35 years. The association between smoking and albuminuria at the stage of prediabetes can raise awareness of public health policymakers to consider incorporating smoking cessation in the structured behavioural intervention in DPP. 
 
Although the WHO Global Tobacco Report 2021 highlighted that 38 million children aged ≤15 smoke cigarettes [2], there is no concerted effort to discourage children and adolescents from smoking. Tobacco advertisements targeting young adolescents should be prohibited. Younger smokers willing to give up should be supported, particularly people with pre-existing mental health problems in managing nicotine withdrawal symptoms and post-cessation weight gain. Antipsychotic drugs are well known for weight gain, and smoking cessation can exacerbate [338].
People with mental health conditions are more likely to smoke and need help to quit and remain abstinent [339]. As nicotine works as a euphoric agent, its cessation may exacerbate anxiety, depression, and other mental health issues, which is a major contributor for people with mental health conditions to resume smoking [140, 340]. Moreover, remaining abstinent long-term is challenging for people with mental health conditions, and they may resort to smoking after quitting if they gain weight and develop T2DM. 
Nicotine is an active psychotropic agent, and multiple drugs have been tried to reduce the craving.  A recent study examined the quitting and relapse rate of nicotine replacement therapy (NRT), varenicline and bupropion. The quitting rates for NRT, varenicline and bupropion were 52.8%, 32.5% and 23%, respectively. The relapse rates, defined as resuming smoking after abstaining for three months or longer, for NRT, varenicline and bupropion were 5.6%, 22.9% and 32%, respectively [341].  The complexities of smoking cessation are not adequately addressed in current smoking cessation services. A recent study reported that 73% of smokers would like to quit, 22% try, and less than 5% succeed [342]. However, the success rate can be significantly increased if smokers are supported by a structured lifestyle and pharmacological interventions [343]. 
[bookmark: _Toc148970634][bookmark: _Toc149422687][bookmark: _Toc156815232]  5.6 	How this thesis contributes to the conceptual framework
This thesis contributes to step 1 and step 2 of the conceptual model (Figure 5). In step 1, in conceptualising the problem, this thesis highlighted the relationship between smoking and albuminuria across the glycaemic spectrum. Step 2 shows how screening smokers with prediabetes for albuminuria can detect early CKD and how incorporating smoking cessation in the NHS DPP can use the existing resources in an attempt to prevent nephropathy and ESRD. 
The UK National Screening Committee has specified the following key criteria for the introduction of a screening programme to be considered:
· Condition – Must be an important health problem
· Test – Screening tests must be simple, safe, and effective in detecting the identified health problem.
· Intervention – There must be an intervention to prevent the health problem detected by the screening.
· Screening programme – There must be good evidence to support that the screening programme will be acceptable to the population and can be safely undertaken. 
Screening for albuminuria in the diabetes prevention programme to identify those at risk of CKD could potentially meet these criteria, but more evidence would be needed that detection of albuminuria leads to risk reduction through effective risk factor management. 
Although this study did not investigate the effect of GLP-1 analogue for preventing post-cessation weight gain, but a rise in HbA1c can increase the risk of progression of albuminuria. Therefore, in the HTA modelling, the cost and benefit of adding GLP-analogue to control weight gain and HbA1c could potentially be used for public health policy (Figure 7). Before implementing the concept in practice, randomised controlled trial will be needed  to demonstrate the efficacy of incorporating smoking cessation intervention in the NHS DPP compared to standard smoking cessation advice. 
[bookmark: _Toc148970635][bookmark: _Toc149422688][bookmark: _Toc156815233]5.7 	Strengths and limitations
This thesis contributed to the current understanding by elucidating smokers' risk of developing albuminuria, an early and reliable marker for micro- and macrovascular complications. The main strengths of the studies included are novel stratified analyses using a large, reliable dataset. The findings show that the benefit of smoking cessation on renovascular outcomes depends on the number of years smoked, and the number of years of abstinence is a new finding. However, the studies have several limitations. The smoking data was obtained from the questionnaire and was not verified, which may have introduced bias. The UK Biobank cohort did not have sufficient data on different ethnic groups, so the results cannot be generalised. There is a selection bias in the UKB dataset where volunteers gave their data, which is skewed to more educated and people from higher socioeconomic classes. The prevalence of smoking and obesity in the UKB cohort is significantly lower than the ONS data, and therefore, the findings are not representative of the UK general population.   
Although the thesis was intended to explore the relationship between the progression and regression of albuminuria based on smoking, glycaemic status and BMI, there were data limitations. Improvement in vascular risk profile after smoking cessation is crucially dependent upon the total length and intensity of tobacco exposure (pack-years), length of abstinence, and cardiometabolic profiles following smoking cessation. There was insufficient data in the UK Biobank cohort to draw a meaningful inference of smoking cessation on the progression of albuminuria. The data was dominated by white male volunteers from relatively affluent middle-class backgrounds with significantly lower smoking prevalence than the national prevalence. A representative sample of data using real-world evidence will be needed to estimate the association between smoking status and the progression of albuminuria.  
Despite the limitations, this study is an important addition to the current evidence of how smoking can increase the risk of nephropathy. Furthermore, the health economic modeller can use the conceptual model developed in this thesis to develop a cost-benefit tool for incorporating the proposed changes in the current DPP. 
This study added to previous evidence by suggesting that if the HbA1c is well controlled, post-cessation weight gain may not have a deleterious effect on vascular outcomes, including albuminuria. 
[bookmark: _Toc148970636][bookmark: _Toc149422689][bookmark: _Toc156815234]5.8 Further research needed
Weight gain is almost inevitable after smoking cessation. The impact of post-cessation weight gain on HbA1c and vascular complications needs further research. While some studies found that after smoking cessation, HbA1c rises, which is not dependent on post-cessation weight gain, multiple other studies suggest that a rise in HbA1c after smoking cessation is mediated by post-cessation weight gain. Similarly, the research evidence of the impact of weight gain on vascular outcomes after smoking cessation is contradictory. Some studies showed that if post-cessation weight gain can be prevented, the risk of micro- and macrovascular complications can be reduced. In contrast, some studies have shown that smoking cessation reduces the risk of micro- and macrovascular complications despite post-cessation weight gain. Paradoxically, a meta-analysis found that those quitters who gain weight after smoking cessation had a 26% risk-reduction of macrovascular complications, compared to 14% in those who lost weight. A consistent message should be conveyed to convince smokers to quit and remain abstinent, and future studies should address the inconsistencies. 
     
[bookmark: _Toc148970637][bookmark: _Toc149422690][bookmark: _Toc156815235]5.9 Conclusion and Future Perspective 
As the risk of developing albuminuria is higher in childhood smokers, encouraging them to stop smoking at an early stage of the disease trajectory may be able to reduce the rising tide of people with diabetes developing ESRD. Although the post-cessation weight gain is not directly associated with the progression of albuminuria, if it causes a rise of HbA1c, it is a powerful predictor for the progression of albuminuria. Therefore, future research should focus on estimating the cost-effectiveness of incorporating screening smokers with prediabetes for albuminuria and combining the existing lifestyle intervention with NRT and weight reduction medication such as GLP-1 analogue as well as treatments to prevent the progression of renal disease.     
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1. Model – Random effect meta-analysis model without moderator

Meta-analysis regression was conducted accounting for important moderator variables recorded in these studies. First, a random effect model was fitted to assess the risk of developing Albuminuria for the smoker and non-smoker groups. 

Abbreviations
· Alb+ve – Albuminuria positive
· Alb-ve – Albuminuria negative
· NS – not specified
· CI – confidence interval
· LB – Lower boundary
· UB – upper boundary
2. Parameters

· tau^2: Estimated amount of residual heterogeneity
· tau: square root of estimated tau^2 value
· I^2: residual heterogeneity / unaccounted variability
· H^2: unaccounted variability / sampling variability
· R^2: amount of heterogeneity accounted for
· QE: Statistic to test for Residual Heterogeneity
· QM: Statistic to test Moderators

3. Model outputs
Total number of studies 13 (Supplementary table 1)
	Parameters
	Estimate
	ci.lb
	ci.ub

	Tau^2
	0.6851
	0.3783
	3.8372

	Tau
	0.8277
	0.6150
	1.9589

	I^2(%)
	94.7179
	90.6594
	98.9946

	H^2
	18.5801
	10.7060
	99.4634



QE = 76.59636; p-value = 1.832091e-11
	
	estimate
	se
	z-val
	p-val
	ci.lb
	ci.ub

	intrcept
	0.7569
	0.2462
	3.0741
	0.0021
	0.2743
	1.2395


4. Test for funnel plot asymmetry
Regression Test for Funnel Plot Asymmetry
Model: weighted regression with multiplicative dispersion
predictor: standard error
test for funnel plot asymmetry: t = 2.0677, df = 11, p = 0.0630
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We fitted different mixed effect meta-regression models to assess if the residual heterogeneity is influenced by different moderator variables.
The following sections include the model outcomes from the Random Effect Meta-Regression model without Moderator and Mixed Effect Meta-Regression models with different Moderators.
The results from the meta-regression output suggest that the risk of Albuminuria positive in the smoker is significantly higher; the risk if almost 2.2 times higher in the smoker group compared with the non-smoker group.
The moderator variables explored were - age, male sex, SBP, DBP, HbA1c, duration of T2DM, HDL, BMI, triglyceride and total cholesterol.
The results did not suggest that the risk of albuminuria was associated with any of the above moderator variables except the duration of type 2 diabetes when the model was adjusted for smoking status. For the variable of the duration of T2DM, each year increase in duration of T2DM increased the likelihood of albuminuria by 1.2 times (95% confidence interval: 1.09, 1.38).

We carried out meta-analyses to explore the relationship between cardiometabolic parameters. For continuous data, random effect model with inverse variance was used. The outcome measure was expressed in mean difference with 95% confidence interval. For dichotomous data, the data was analysed using random effect, and Mantel-Haenszel method and the outcome was expressed in odds ratio with 95% confidence interval. For continuous data, an inverse variance and random effects model was fitted.



Age and albuminuria
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Male sex and albuminuria
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Systolic blood pressure (SBP) and albuminuria
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Diastolic blood pressure (DBP) and albuminuria
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Glycosylated haemoglobin (HbA1c) and albuminuria
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Body mass index (BMI) and albuminuria
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Total cholesterol (TC) and albuminuria
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Triglyceride and albuminuria
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High-density lipoprotein (HDL) cholesterol and albuminuria
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Duration of type 2 diabetes mellitus and albuminuria
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We adjusted for different moderator variables using a mixed effects model to assess if the estimated residual heterogeneity could be explained due to the study-level moderator variables. The moderator variables explored were - Age, male sex, SBP, DBP, HbA1c, DM duration, HDL, BMI, Triglyceride (TG) and Total Cholesterol (TC). The numeric moderator variables were fitted as a deviation from the mean of the variable from all studies.

Moderator – Age (Number of studies – 10)

	
	estimate
	ci.lb
	ci.ub

	tau^2
	0.6993
	0.3300
	6.4420

	tau
	0.8362
	0.5744
	2.5381

	I^2 (%)
	93.6658
	87.4658
	99.2713

	H^2
	15.7873
	7.9792
	137.2281


R^2 = NA; 
QE = 34.9842; p-val = 2.691618e-05; 
QM = 0.526; p-val = 0.4682846
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.5582
	0.3575
	1.5612
	0.1185
	-0.1425
	1.2589

	I (Age – 59.47)
	0.0493
	0.0679
	0.7253
	0.4683
	-0.0839
	0.1824



[bookmark: _Hlk518758060]Moderator - Male sex (Number of studies 10)

	
	estimate
	ci.lb
	ci.ub

	tau^2
	0.7758
	0.3567
	6.8107

	tau
	0.8808
	0.5973
	2.6097

	I^2 (%)
	95.2294
	90.1755
	99.4326

	H^2
	20.9617
	10.1786
	176.2466


R^2 = 0 
QE = 34.2245; p-val = 3.699244e-05; 
	QM = 0.0751; p-val = 0.7839817
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.7865
	0.3066
	2.5652
	0.0103
	0.1856
	1.3875

	I (Male % 61.86)
	0.0036
	0.0132
	0.2741
	0.7840
	-0.0223
	0.0295




Moderator - Systolic blood pressure (Number of studies 8)

	
	estimate
	ci.lb
	ci.ub

	tau^2
	1.2586
	0.4446
	10.2214

	tau
	1.1219
	0.668
	1.1971

	I^2 (%)
	97.4547
	93.1156
	99.6794

	H^2
	39.2886
	14.5256
	311.9598


R^2 = 0 
QE = 34.7441; p-val = 4.830463e-06; 
QM = 1.1909; p-val = 0.2751531
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.7578
	0.4233
	1.7900
	0.0735
	-0.072
	1.5875

	I (SBP – 140.44)
	0.0364
	0.0334
	1.0913
	0.2752
	-0.029
	0.1018




Moderator – Diastolic blood pressure (number of studies 7)

	
	estimate
	ci.lb
	ci.ub

	tau^2
	2.0546
	0.6624
	18.4331

	tau
	1.4334
	0.8139
	4.2934

	I^2 (%)
	98.0164
	94.0937
	99.7749

	H^2
	50.4131
	16.9310
	444.3127


R^2= 0 
QE = 33.9478; p-val = 2.438684e-06; 
QM = 0.0694; p-val = 0.7922743
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.8983
	0.5822
	1.5430
	0.1228
	-0.2427
	2.0393

	I (DBP – 84.81)
	0.0205
	0.0778
	0.2634
	0.7923
	-0.1320
	0.1729


Moderator – HbA1c (Number of studies 10)

	
	estimate
	ci.lb
	ci.ub

	tau^2
	0.7566
	0.3002
	4.9428

	tau
	0.8698
	0.5479
	2.2232

	I^2 (%)
	93.4733
	85.0365
	98.9425

	H^2
	15.3217
	6.6829
	94.5592


R^2 = 0;
QE = 37.4922; p-val = 9.341225e-06;
QM = 2.059; p-val = 0.1513115
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.7275
	0.2967
	2.4523
	0.0142
	0.1461
	1.3090

	I (HbA1c – 8.32)
	0.2732
	0.1904
	1.4349
	0.1513
	-0.1000
	0.6463



Moderator – Duration of diabetes (Number of studies 11)
	
	estimate
	ci.lb
	ci.ub

	tau^2
	0.2307
	0.1042
	2.1258

	tau
	0.4803
	0.3228
	1.4580

	I^2 (%)
	87.4863
	75.9518
	98.4718

	H^2
	7.9913
	4.1583
	65.4347


R^2 = 50.4529
QE = 41.298; p-val 4.414324e-06
QM = 10.0856; p-val = 0.001494315
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.4161
	0.1689
	2.4637
	0.0138
	0.0851
	0.7472

	I (DurT2DM- 8.95)
	0.1937
	0.0610
	3.1758
	0.0015
	0.0741
	0.3132



Moderator – HDL cholesterol (Number of studies 3)


	
	estimate
	ci.lb
	ci.ub

	tau^2
	9.9315
	1.6624
	100.0000

	tau
	3.1514
	1.2893
	10.0000

	I^2 (%)
	96.1972
	80.8954
	99.6089

	H^2
	26.2967
	5.2343
	255.7107


R^2 = 0
QE = 26.2967; p-val = 2.927947e-07
QM = 0.254; p-val = 0.6142553
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.5221
	2.9266
	0.1784
	0.8584
	-5.2140
	6.2581

	I (HDL – 1.43)
	-9.7731
	19.3907
	-0.5040
	0.6143
	-47.7781
	28.2320



Moderator – BMI (Number of studies 10)


	
	estimate
	ci.lb
	ci.ub

	tau^2
	0.7363
	0.3551
	6.8630

	tau
	0.8581
	0.5959
	2.6197

	I^2 (%)
	94.5055
	89.2410
	99.3801

	H^2
	18.2002
	9.2945
	161.3141


R^2 = NA
QE = 32.8593; p-val = 6.529003e-05
QM = 0.0076; p-val = 0.9304357
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.7256
	0.2918
	2.4865
	0.0129
	0.1537
	1.2975

	I (BMI 27.12)
	0.0114
	0.1310
	0.0873
	0.9304
	-0.2453
	0.2681



Moderator – Triglyceride (TG) (Number of studies 5)

	
	estimate
	ci.lb
	ci.ub

	tau^2
	0.0118
	0
	1.2811

	tau
	0.1088
	0
	1.1319

	I^2 (%)
	22.2732
	0
	96.8735

	H^2
	1.2866
	1
	31.9849


R^2 = 0
QE = 4.0654; p-val = 0.2544869
QM = 1.2989; p-val = 0.254408
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.4269
	0.0949
	4.4982
	0.0000
	0.2409
	0.613

	I (TG - 1.98)
	-0.1889
	0.1658
	-1.1397
	0.2544
	-0.5139
	0.136



Moderator - Total cholesterol (TC) (Number of studies 7)

	
	estimate
	ci.lb
	ci.ub

	tau^2
	1.7422
	0.5573
	15.7757

	tau
	1.3199
	0.7465
	3.9719

	I^2 (%)
	97.9967
	93.9926
	99.7747

	H^2
	49.9169
	16.6461
	443.9377


R^2 = 0
QE 331513; p-val = 3.511879e-06
QM = 0.8426; p-val = 0.3586602
	
	estimate
	Se
	z-val
	p-val
	ci.lb
	ci.ub

	intercept
	0.9060
	0.5156
	1.7571
	0.0789
	-0.1046
	1.9166

	I (TC – 5.56)
	1.1961
	1.3031
	0.9179
	0.3857
	-1.3579
	3.7501
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Mean duration of T2DM across all studies:  10.14
Mixed-Effects Model (k = 11; tau^2 estimator: REML)
  logLik deviance       AIC       BIC      AICc  
 -9.6032   19.2064   25.2064   25.7981   30.0064 
 
tau^2 (estimated amount of residual heterogeneity):  0.2307 (SE = 0.1389)
tau (square root of estimated tau^2 value):             0.4803
I^2 (residual heterogeneity / unaccounted variability): 87.49%
H^2 (unaccounted variability / sampling variability):   7.99
R^2 (amount of heterogeneity accounted for):            50.45%

Test for Residual Heterogeneity: 
QE (df = 9) = 41.2980, p-val < .0001
Test of Moderators (coefficient(s) 2): 
QM (df = 1) = 10.0856, p-val = 0.0015

Model Results:
	estimate      se    zval    pval   ci.lb   ci.ub     
intrcpt    0.6457  0.1725  3.7423  0.0002  0.3075  0.9839  ***
mods       0.1937  0.0610  3.1758  0.0015  0.0741  0.3132   **

---
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
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	 Duration of T2DM
	Odds ratio (OR)
	95% CI (lower limit)
	95% CI (upper limit)
	p-value

	4.00
	0.58
	0.28
	1.20
	0.14

	5.00
	0.71
	0.38
	1.31
	0.26

	6.00
	0.86
	0.51
	1.44
	0.55

	7.00
	1.04
	0.67
	1.61
	0.86

	8.00
	1.26
	0.87
	1.82
	0.21

	9.00
	1.53
	1.10
	2.13
	0.01*

	10.00
	1.86
	1.33
	2.60
	<0.001*

	11.00
	2.26
	1.54
	3.29
	<0.001*

	12.00
	2.74
	1.74
	4.30
	<0.001*

	13.00
	3.32
	1.94
	5.70
	<0.001*

	14.00
	4.03
	2.13
	7.64
	<0.001*

	15.00
	4.89
	2.32
	10.30
	<0.001*

	16.00
	5.94
	2.58
	15.05
	<0.001*
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Application 038586 Self-declaration
Section A: Applicant details
Date application started:
Tue 2 March 2021 at 08:57
First name:
Debasish
Last name:
Kar
Email:
dkar1@sheffield.ac.uk
Programme name:
N/A
Module name:
N/A
Last updated:
02/03/2021
Department:
School of Health and Related Research
Applying as:
Postgraduate research
Research project title:
Predictors and determinants of microalbuminuria at the stage of prediabetes and diabetes depending on smoking status: a cross sectional analysis of UK Biobank data
Similar applications:
None
Section B: Basic information
Supervisor
Name Email
Elizabeth Goyder e.goyder@sheffield.ac.uk
Proposed project duration
Proposed start date:
Tue 2 March 2021
Proposed end date:
Sat 2 March 2024
Section C: Summary of research
1. Aims & Objectives:
a) What factors predict incident albuminuria in people with newly diagnosed type 2 diabetes mellitus and pre-diabetes
depedning on their smoking status?
Smoking is a strong risk factor for diabetic kidney disease (DKD). Diabetes UK estimates that up to one-third of newly
diagnosed people with T2DM, will have already developed a microvascular complication. One of the determinants of
which 3rd of this group will develop the complications are smokers with other adverse cardiometabolic risk factors.
Microlbuminuria is an easily measurable biomarker not only for DKD but also for other macro and microvascular
complications. The aim of this study is to explore the relationship between smoking and albuminuria.
2. Methodology
For this study, data will be collected from the UK Biobank from 2010 to 2015. Study participants with an HbA1c reading
6% (42 mmol/mol) or above will be included. Out of them with a diagnosis of Type 1 DM will be excluded. The age range
for inclusion will be between 44 to 64. Data on the sex, ethnicity, deprivation score (Townsend score), smoking status,
current medications, height, weight, BMI and waist circumference will be extracted. Biochemical profiles for HbA1c, Lipid
profile, Blood Pressure, and urinary Albumin Creatinine ratio will be obtained.
For descriptive statistical analysis, the data will be used to assess central distribution and variance to calculate the
mean, median, p-value and 95% confidence interval. A visual inspection of the histogram for distribution and a scatter
plot for correlation will be used. Missing data will be excluded from the analysis.
Bivariate correlation will be carried out to explore the relationship between albuminuria and smoking. Appropriate
statistical test either Pearson or Spearman correlation will be used depending upon the distribution of the data. A 3-step
multiple regression analysis will be carried out to explore how the relationship between the dependent variable
(albuminuria) and smoking changes when adjusted for the other confounding variables. Initially, a model analysis will be
carried out to check if the model is suitable to assess Null hypothesis. Then an analysis of variance (ANOVA) test will be
carried out to check within sample and between sample variance, and finally a multiple regression analysis will be
conducted to determine beta-coefficients and Student's t-test to determine p-value and 95% confidence interval. The
result will show how smoking is related to albuminuria at various stages of metabolic syndromes, particularly before and
after the formal diagnosis of T2DM.
Section F: Supporting documentation
All versions
Additional Documentation
Document 1088252 (Version 1)
Material Transfer Agreement
External Documentation
- not entered -
Section G: Declaration
Signed by:
Debasish Kar, MSc, FRCP, FRCGP
Date signed:
Tue 2 March 2021 at 09:06
Offical notes
- not entered –
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Title - Predictors and determinants of albuminuria in pre-diabetes and newly diagnosed Type 2 diabetes depending on smoking status and cardiometabolic profiles 

Defining your data 
What data will you collect or create during the project? 
How will the data be collected or created, and over what time period? 
What formats will your digital data be in? 
Approximately how much digital data will be generated during the project? 
Are you using pre-existing datasets? 
Give details if possible, including conditions of use.
Responses 
Data on the age, sex, ethnicity, deprivation index, smoking status, glycosylated haemoglobin (HbA1c), lipid, blood pressure, urinary albumin creatinine ratio, BMI, waist circumference, medication list and the duration of T2DM. Data from the UK Biobank from 2010 to 2015 Data will be collected in excel spreadsheet and stored in CSV format Approximately 10,000 subjects The contact between the UK Biobank and I allows to make derivatives and any other analyses required for my research Yes, pre-existing data set. The condition for use is it can only be used for the research related to the MD.

Looking after your data How will you make data easier to understand and use? (e.g. creating a README file) 
Where will you store digital and physical data during the project? 
How will you name and organise your data files? 
How will you ensure data is backed up? (e.g. using University research data storage) 
How often will you check your backup files? (e.g. on backup, at set intervals) 
Will you use extra security precautions for any of your digital or physical data?(e.g. for sensitive and/or personal data) 
By creating a README file Personal PC and the University PC - encrytion for raw data is not necessary as long as the standard security and password protection are in place By version number and date (YYYY-MM-DD) 
Using University research data storage. On back up and once a month Patient identifiable data will not be accessible to me or any other member of the study team under the UK Biobank access policy Archiving your data What data will be archived (stored on a long-term basis) at the end of the project? How long will the data be stored for? (e.g., standard TUoS retention period of 10 years) 
Where will the archive be stored? (e.g. subject-specific repository, ORDA)
Who will archive the data? (e.g. you, your supervisor) 
If you plan to use storage other than a repository, who will be responsible for the data? 
Responses
Only the research findings and the data used to conduct the research will be stored Standard TUoS retention period of 10 years Subject specific repository but if it is not available it will be archived in ORDA I will archive the data Not applicable Sharing your data Created using DMPonline. Last modified 24 August 2020 1 of 2
How will you make your data available outside the research group after the project? (e.g. through data repository, access on request via data availability statement) 
Will you make all of your data available, or are there reasons you can’t do this? (e.g. personal data, commercial or legal restrictions, very large datasets) 
How might you make more of your data available? (e.g. anonymisation, participant consent, analysed data only) What licence might you attach to your data to say how it can be reused and shared? 
Through data repository, creative common CC - By license (https://creativecommons.org/licenses/by/4.0/).
Responses
 I will be allowed to use the UK Biobank data for a set period of time. The raw data will be available from the UK Biobank and will be accessible on application Analysed data only. License issued by the UK Biobank 
Implementing your plan 
Who is responsible for making sure the plan is followed? (e.g. you, your supervisor) 
How often will the plan be reviewed and updated? (e.g. if the project changes, yearly)
What actions have you identified from the rest of this plan? (e.g., selecting a repository, requesting University research data storage)
Responses
I will be responsible. However my supervisors will also be responsible to follow the plan Yearly or if the project changes Requesting University Research data storage
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[bookmark: _Toc148970658][bookmark: _Toc149422711][bookmark: _Toc156815255]Table 3: Group statistics for mean value of cardiorenal risk factors based on DM status
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[bookmark: _Toc148970659][bookmark: _Toc149422712][bookmark: _Toc156815256]Table 4: Statistical significance testing for cardiorenal risk factors based on DM status
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	Statistics

	Townsend deprivation index at recruitment  

	N
	Valid
	501866

	
	Missing
	625

	Median
	-2.135390

	Mode
	-4.697450

	Minimum
	-6.258260

	Maximum
	11.001300

	Percentiles
	20
	-3.933260

	
	25
	-3.639820

	
	40
	-2.764870

	
	50
	-2.135390

	
	60
	-1.295780

	
	75
	.550175

	
	80
	1.349956
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[bookmark: _Toc148970663][bookmark: _Toc149422716][bookmark: _Toc156815260]Figure 1: Non-parametric distribution of Townsend deprivation index in UKB dataset
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[bookmark: _Toc148970684][bookmark: _Toc149422737][bookmark: _Toc156815281]Table 11: Logistic regression [Model 2(a)] – Predictors of progression in ex-smokers: with waist circumference and the duration of smoking 
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[bookmark: _Toc148970685][bookmark: _Toc149422738][bookmark: _Toc156413281][bookmark: _Toc156815282]Table 12: Logistic regression [Model 2(b)] - Predictors of progression in ex-smokers: with BMI and the duration of smoking
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[bookmark: _Toc148970687][bookmark: _Toc149422740][bookmark: _Toc156413283][bookmark: _Toc156815284]Table 14: Logistic regression [Model 3(a)] - Predictors of progression in ex-smokers: with waist circumference and the duration of abstinence
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[bookmark: _Toc148970688][bookmark: _Toc149422741][bookmark: _Toc156815285]Table 15: Logistic regression [Model 3(b)] - Predictors of progression in ex-smokers: with BMI and the duration of abstinence
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Cholesterol_2 Carelation Coeficient  -.078" -ng” oo 006 238" 145" 1.000 200" 10" aar” esd” 182 128"

Sig. (24ailed) 000 000 078 662 000 000 000 000 000 000 208 000

N 5712 5712 5340 5340 5708 5697 5712 5698 4064 5012 5696 50 1485

Creatining_2 Carelation Coeficient 003" 1s” T an” 37" asr” -208" 1.000 051" 318" -4 027 099"

Sig. (24ailed) 000 000 000 000 000 000 000 001 000 000 853 000

N 5698 5698 5326 5326 5601 5683 5698 5698 4054 5001 5687 50 1480

HoATc_2 Carelation Coeficient 102" 23" osr” 008 " s 160" 051" 1000 -1s1" 149" 026 180"

Sig. (24ailed) 000 000 000 613 000 000 000 001 000 000 880 000

N 4560 4560 4233 4233 4555 4545 4064 4054 4560 3603 4054 £ 1184

HDL_2 Carelation Coeficient  -.061" ot4  -03g" 102" 491" 383" 47" 316" aast” 100 230" 024 -o8s”

Sig. (24ailed) 000 337 008 000 000 000 000 000 000 000 878 002

N 5012 5012 4680 4680 5007 4999 5012 5001 3603 5012 5000 43 1302

LDL_2 Carrelation Coeficient  -.077" R 2] 030" ~ag” 078" 952" Ses” o1ae” 230" 1000 -218 121"

Sig. (24ailed) 000 000 124 027 000 000 000 000 000 000 128 000

N 5696 5696 5325 5325 5689 5681 5696 5687 4054 5000 5696 50 1483

Duration_of_smoking_cu  Correlation Coeficient 364” 879" 242 074 279’ 170 182 027 026 -0 o218 1.000 526"

LTS Sig. (24ailed) 004 000 070 585 031 194 205 853 880 878 128 000

N 60 60 57 57 60 60 50 50 £ 43 50 60 60

Duration_of_smoking_ex  Correlation Coeficient 083" 194" 047 022 163" 130" 128" 099" 1807 085" 1237 526" 1.000
smokers Sig. (24ailed) 001 000 062 387 000 000 000 000 000 002 000 000

N 1695 1695 1575 1575 1694 1689 1485 1480 1184 1302 1483 60 1695

* Corrslation is significant atthe 0.01 level (2-tailed)
* Conrslation is significant atthe 0.05 levsl (2-tailsd).
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Figure 3: A radial plot of random effects meta-analysis showing the standardized differences in observed outcomes () between
smokers and non-smokers against their corresponding precision (x). The plot demonsirates that the differences in outcomes
between smokers and non-smokers were consistent for most studies suggesting that other factors were unlkely to confribute to
the variation in the risk of albuminuria.
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Results 25 of 25 results on PubMed - (((((prevention).ti,ab AND (model).ti,ab) AND 
((diabetes).ti,ab OR (type 2 diabetes).ti,ab OR (diabetes mellitus).ti,ab OR (DM).ti,ab)) AND 
(smoking).ti,ab) AND (smoking cessation).ti,ab) AND ((smoking).ti,ab OR (smoking 
cessation).ti,ab) 


1. Compliance of Secondary Prevention Strategies in Coronary Artery Disease Patients with and without Diabetes Mellitus - A 
Cross-Sectional Analytical Survey from Kerala, India. 


Authors Sudevan R; Raj M; Vasudevan DM; Arun C; Thachathodiyl R; Vijayakumar M; Abdullakutty J; Thomas P; George 
V; Kabali C 


Source Indian journal of endocrinology and metabolism; 2021; vol. 25 (no. 2); p. 129-135 
Publication Date 2021 
Publication Type(s)  Journal Article 
PubMedID 34660241 
Database PubMed 


Available at Indian journal of endocrinology and metabolism from Europe PubMed Central - Open Access 
Available at Indian journal of endocrinology and metabolism from ProQuest (Health Research Premium) - NHS 
Version 


Abstract Context:Context: There is limited data related to compliance of secondary prevention strategies for coronary artery 
diseases (CAD) among patients with and without diabetes. 
Objectives:Objectives: The objective was to compare compliance to secondary prevention strategies for CAD including 
smoking cessation, weight management, blood pressure (BP) control, Low density lipoprotein (LDL) cholesterol 
control and adequate physical activity between patients with and without diabetes. 
Settings and Design:Settings and Design: This is a hospital-based cross-sectional analytical study. 
Methods and Materials:Methods and Materials: The study questionnaire was used to collect data through interviews of CAD patients. 
Compliance to secondary prevention strategies was documented using European Society of Cardiology 
guidelines. 
Statistical Analysis:Statistical Analysis: We used modified Poisson model to estimate adjusted prevalence ratios (Adj. PR) for 
estimating compliance. 
Results:Results: Among 1,206 participants with CAD, 609 (50.5%) had diabetes. The Adj. PR s for three targets - 
smoking cessation (Adj. PR 1.01, 95% CI 0.97, 1.06, P 0.50), ideal BMI (Adj. PR 0.99, 95% CI 0.92, 1.09, P 0.99) 
and adequate physical activity (Adj. PR 1.12, 95% CI 0.97, 1.29, P 0.12) showed no significant difference 
between the groups. There was poor BP control in patients with diabetes compared to those without the same 
(Adj. PR 0.19, 95% CI 0.15, 0.23, P < 0.0001). LDL cholesterol control was better in patients with diabetes in 
comparison to those without the same (Adj. PR 1.19, 95% CI 1.08, 1.31, P 0.0005). 
Conclusion:Conclusion: The compliance for secondary prevention of CAD among patients with diabetes is similar to those 
without diabetes except for poor control of hypertension and better control of LDL cholesterol. 


2. Evaluation of selected risk factors for cardiovascular diseases and diabetes as a background for the prevention program in 
occupational healthcare. 


Authors Lipińska-Ojrzanowska A; Walusiak-Skorupa J; Ojrzanowski M; Marcinkiewicz A; Plewka M; Wiszniewska M 
Source International journal of occupational medicine and environmental health; Jun 2021; vol. 34 (no. 3); p. 403-413 
Publication Date Jun 2021 
Publication Type(s)  Journal Article 
PubMedID 33559649 
Database PubMed 


Available at International journal of occupational medicine and environmental health from EBSCO (MEDLINE 
Complete) 
Available at International journal of occupational medicine and environmental health from ProQuest 
(MEDLINE with Full Text) - NHS Version 
Available at International journal of occupational medicine and environmental health from ProQuest (Health 
Research Premium) - NHS Version 
Available at International journal of occupational medicine and environmental health from Unpaywall 
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Abstract OBJECTIVES:OBJECTIVES: Cardiovascular and metabolic disorders constitute major health problems in the working 
populations in Europe. The aim of this project was to evaluate the health condition of workers employed in a 
Polish research and medical institution, and then to establish the necessary preventive actions by creating a 
modern model of occupational healthcare integrated with civilization disease (CivD) prevention. 
MATERIAL AND METHODS:MATERIAL AND METHODS: Overall, 100 workers voluntarily participated in a health program for CivD 
prevention during mandatory prophylactic examinations. Data from these examinations was collected in a 
system of electronic documentation to enable the analysis of the workers' health condition and risk factors of 
CivDs. 
RESULTS:RESULTS: Women accounted for 72% of the employees who voluntarily participated in the prevention program, 
and 80% of the subjects had university education. As regards the health condition, 27% of the patients had 
elevated systolic, and 23% diastolic, blood pressure, and 21% had an abnormal fasting glucose level. Stressful 
job was an important factor correlated with an excessive body mass index, diastolic blood pressure, as well as 
total and low-density lipoprotein cholesterol levels. Smoking, sedentary work and a lack of physical activity 
were significant factors for abdominal obesity. Generally, 94% of the program participants required some 
further interventions in lifestyle, diagnostics or treatment. 
CONCLUSIONS:CONCLUSIONS: Civilization disease prevention should focus on increasing physical activity both in leisure time 
and at the workplace as far as practicable. There is a need for implementing projects leading to occupational 
stress reduction and smoking cessation. Men as well as workers with vocational and elementary education need 
to be recruited for prevention programs dedicated to employees. Int J Occup Med Environ Health. 
2021;34(3):403-13. 


3. Factors associated with smoking cessation in patients with coronary heart disease: a cohort analysis of the German subset of 
EuroAspire IV survey. 


Authors Goettler D; Wagner M; Faller H; Kotseva K; Wood D; Leyh R; Ertl G; Karmann W; Heuschmann PU; Störk S; 
German EUROASPIRE IV collaborators 


Source BMC cardiovascular disorders; ; vol. 20 (no. 1); p. 152 
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Abstract BACKGROUND:BACKGROUND: Tobacco smoking is one of the most important risk factors of coronary heart disease (CHD). 
Hence, smoking cessation is considered pivotal in the prevention of CHD. The current study aimed to evaluate 
smoking cessation patterns and determine factors associated with smoking cessation in patients with 
established CHD. 
METHODS:METHODS: The fourth European Survey of Cardiovascular Disease Prevention and Diabetes investigated 
quality of CHD care in 24 countries across Europe in 2012/13. In the German subset, smoking cessation 
patterns and clinical characteristics were repetitively assessed a) during index event due to CHD by medical 
record abstraction, b) as part of a face-to-face interview 6 to 36 months after the index event (i.e. baseline visit), 
and c) by telephone-based follow-up interview two years after the baseline visit. Logistic regression analysis 
was performed to search for factors determining smoking status at the time of the telephone interview. 
RESULTS:RESULTS: Out of 469 participants available for follow-up, 104 (22.2%) had been classified as current smokers at 
the index event. Of those, 65 patients (62.5%) had quit smoking at the time of the telephone interview, i.e., after 
a median observation period of 3.5 years (quartiles 3.0, 4.1). Depressed mood at baseline visit and higher 
education level were less prevalent amongst quitters vs non-quitters (17.2% vs 35.9%, p = 0.03 and 15.4% vs 
33.3%, p = 0.03), cardiac rehabilitation programs were more frequently attended by quitters (83.1% vs 48.7%, 
p < 0.001), and there was a trend for a higher prevalence of diabetes at baseline visit in quitters (37.5% vs 
20.5%, p = 0.07). In the final multivariable model, cardiac rehabilitation was associated with smoking cessation 
(OR 5.19; 95%CI 1.87 to 14.46; p = 0.002). 
DISCUSSION:DISCUSSION: Attending a cardiac rehabilitation program after a cardiovascular event was associated with 
smoking cessation supporting its use as a platform for smoking cessation counseling and relapse prevention. 


4. Predictors of mechanical complications after intramedullary nailing of tibial fractures. 


Authors Manon J; Detrembleur C; Van de Veyver S; Tribak K; Cornu O; Putineanu D 
Source Orthopaedics & traumatology, surgery & research : OTSR; 2019; vol. 105 (no. 3); p. 523-527 
Publication Date 2019 
Publication Type(s)  Journal Article 
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Abstract INTRODUCTION:INTRODUCTION: Intramedullary (IM) nailing is the gold standard treatment for tibial shaft fractures, but can 
be associated with various mechanical complications, including delayed union. 
HYPOTHESIS:HYPOTHESIS: We believe that complications do not occur randomly, but in certain conditions that contribute 
to their development. Risk factors likely to predict delayed union can be identified to support prevention. 
MATERIALS AND METHODS:MATERIALS AND METHODS: A cohort of 171 fractures treated by IM nailing between 2005 and 2015 was 
reviewed retrospectively. Independent variables included intrinsic, patient-related factors and extrinsic factors 
such as those related to the fracture or surgery. A multiple logistic regression model was used to determine 
which factors can predict each type of complication. 
RESULTS:RESULTS: Delayed union occurred in 22.8% of patients. Smoking and high-energy trauma were risk factors. 
Hardware breakage was significantly reduced (p<0.05) when the nail diameter was greater than 10mm. A nail 
diameter/reamer diameter ratio outside the recommended limits (0.80-0.99) was more likely to be associated 
with screw failure. Diabetes is a risk factor for hardware migration, which itself is associated with other 
complications. 
DISCUSSION:DISCUSSION: Nonunion is the most common complication after IM nailing of tibial shaft fractures. Smoking 
cessation after a fracture is necessary in our opinion, even if the literature is ambivalent on this aspect and 
stopping to smoke once the fracture occurs may not be sufficient to prevent a poor outcome. Use of a nail 
diameter/reamer diameter between 0.80 and 0.99 favors union and prevents hardware breakage. Hardware 
migration in a diabetic patient may be a warning sign of other types of complications. 
LEVEL OF EVIDENCE:LEVEL OF EVIDENCE: Retrospective cohort study. Level IV. 


5. Smoking and Risk of Ischemic Stroke in Young Men. 


Authors Markidan J; Cole JW; Cronin CA; Merino JG; Phipps MS; Wozniak MA; Kittner SJ 
Source Stroke; 2018; vol. 49 (no. 5); p. 1276-1278 
Publication Date 2018 
Publication Type(s)  Journal Article; Research Support, N.I.H., Extramural; Research Support, U.S. Gov't, Non-P.H.S. 
PubMedID 29674522 
Database PubMed 
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Abstract BACKGROUND AND PURPOSE:BACKGROUND AND PURPOSE: There is a strong dose-response relationship between smoking and risk of 
ischemic stroke in young women, but there are few data examining this association in young men. We examined 
the dose-response relationship between the quantity of cigarettes smoked and the odds of developing an 
ischemic stroke in men under age 50 years. 
METHODS:METHODS: The Stroke Prevention in Young Men Study is a population-based case-control study of risk factors 
for ischemic stroke in men ages 15 to 49 years. The χ2 test was used to test categorical comparisons. Logistic 
regression models were used to calculate the odds ratio for ischemic stroke occurrence comparing current and 
former smokers to never smokers. In the first model, we adjusted solely for age. In the second model, we 
adjusted for potential confounding factors, including age, race, education, hypertension, myocardial infarction, 
angina, diabetes mellitus, and body mass index. 
RESULTS:RESULTS: The study population consisted of 615 cases and 530 controls. The odds ratio for the current smoking 
group compared with never smokers was 1.88. Furthermore, when the current smoking group was stratified by 
number of cigarettes smoked, there was a dose-response relationship for the odds ratio, ranging from 1.46 for 
those smoking <11 cigarettes per day to 5.66 for those smoking 40+ cigarettes per day. 
CONCLUSIONS:CONCLUSIONS: We found a strong dose-response relationship between the number of cigarettes smoked 
daily and ischemic stroke among young men. Although complete smoking cessation is the goal, even smoking 
fewer cigarettes may reduce the risk of ischemic stroke in young men. 


6. Effectiveness of pharmacist's intervention in the management of cardiovascular diseases. 
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Abstract The pharmacist may play a relevant role in primary and secondary prevention of cardiovascular diseases, mainly 
through patient education and counselling, drug safety management, medication review, monitoring and 
reconciliation, detection and control of specific cardiovascular risk factors (eg, blood pressure, blood glucose, 
serum lipids) and clinical outcomes. Systematic reviews of randomised controlled and observational studies 
have documented an improved control of hypertension, dyslipidaemia or diabetes, smoking cessation and 
reduced hospitalisation in patients with heart failure, following a pharmacist's intervention. Limited proof for 
effectiveness is available for humanistic (patient satisfaction, adherence and knowledge) and economic 
outcomes. A multidisciplinary approach, including medical input plus a pharmacist, specialist nurse or both, and 
a greater involvement of community rather than hospital pharmacists, seems to represent the most efficient 
and modern healthcare delivery model. However, further well-designed research is demanded in order to 
quantitatively and qualitatively evaluate the impact of pharmacist's interventions on cardiovascular disease 
and to identify specific areas of impact of collaborative practice. Such research should particularly focus on the 
demonstration of a sensitivity to community pharmacist's intervention. Since pharmacy services are easily 
accessible and widely distributed in the community setting, a maximum benefit should be expected from 
interventions provided in this context. 


7. Design and rationale of the Cardiovascular Health and Text Messaging (CHAT) Study and the CHAT-Diabetes Mellitus (CHAT-
DM) Study: two randomised controlled trials of text messaging to improve secondary prevention for coronary heart disease and 
diabetes. 


Authors Huo X; Spatz ES; Ding Q; Horak P; Zheng X; Masters C; Zhang H; Irwin ML; Yan X; Guan W; Li J; Li X; Spertus JA; 
Masoudi FA; Krumholz HM; Jiang L 


Source BMJ open; ; vol. 7 (no. 12); p. e018302 
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Abstract INTRODUCTION:INTRODUCTION: Mobile health interventions have the potential to promote risk factor management and 
lifestyle modification, and are a particularly attractive approach for scaling across healthcare systems with 
limited resources. We are conducting two randomised trials to evaluate the efficacy of text message-based 
health messages in improving secondary coronary heart disease (CHD) prevention among patients with or 
without diabetes. 
METHODS AND ANALYSIS:METHODS AND ANALYSIS: The Cardiovascular Health And Text Messaging (CHAT) Study and the CHAT-
Diabetes Mellitus (CHAT-DM) Study are multicentre, single-blind, randomised controlled trials of text 
messaging versus standard treatment with 6 months of follow-up conducted in 37 hospitals throughout 17 
provinces in China. The intervention group receives six text messages per week which target blood pressure 
control, medication adherence, physical activity, smoking cessation (when appropriate), glucose monitoring and 
lifestyle recommendations including diet (in CHAT-DM). The text messages were developed based on 
behavioural change techniques, using models such as the information-motivation-behavioural skills model, goal 
setting and provision of social support. A total sample size of 800 patients would be adequate for CHAT Study 
and sample size of 500 patients would be adequate for the CHAT-DM Study. In CHAT, the primary outcome is 
the change in systolic blood pressure (SBP) at 6 months. Secondary outcomes include a change in proportion of 
patients achieving a SBP <140 mm Hg, low-density lipoprotein cholesterol (LDL-C), physical activity, medication 
adherence, body mass index (BMI) and smoking cessation. In CHAT-DM, the primary outcome is the change in 
glycaemic haemoglobin (HbA1C) at 6 months. Secondary outcomes include a change in the proportion of 
patients achieving HbA1C<7%, fasting blood glucose, SBP, LDL-C, BMI, physical activity and medication 
adherence. 
ETHICS AND DISSEMINATION:ETHICS AND DISSEMINATION: The central ethics committee at the China National Center for Cardiovascular 
Disease and the Yale University Institutional Review Board approved the CHAT and CHAT-DM studies. Results 
will be disseminated via usual scientific forums including peer-reviewed publications. 
TRIAL REGISTRATION NUMBER:TRIAL REGISTRATION NUMBER: CHAT (NCT02888769) and CHAT-DM (NCT02883842); Pre-results. 


8. Association between smoking and the peripheral vestibular disorder: a retrospective cohort study. 
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Abstract Common inner ear diseases include peripheral vestibular disorder (PVD) and hearing impairment. The 
association between smoking and peripheral vestibular disorder (PVD) is unclear. We examined associations 
between smoking and new PVD events. In this retrospective study, we consecutively enrolled 393 participants 
aged ≥20 years [mean age 65.3 years; males 133 (33.8%)] treated for hypertension, dyslipidaemia, or diabetes 
mellitus at a primary care clinic between November 2011 and March 2013. Participants were categorized as 
ever-smokers (including current and past -smokers; divided per <30 and ≥30 pack-years), and never-smokers. 
New PVD events were reported over a 1-year follow-up period. Hazard ratios (HR) for new onset PVD were 
estimated using the Cox proportional hazard regression model. Compared to never-smokers, the adjusted HR 
was 2.22 for ever-smokers and 2.70 for all ever-smokers with ≥30 pack-years among all 393 participants. 
Among male participants, compared to never-smokers, the adjusted HR was 4.41 for ever-smokers with ≥30 
pack-years. A smoking history of ≥30 pack-years was strongly associated with the risk of new onset PVD in 
males but not, females. This study may assist patients with smoking cessation for the prevention of new PVD 
events among males. 


9. Weight Changes in General Practice. 


Authors Køster-Rasmussen R 
Source Danish medical journal; Jun 2017; vol. 64 (no. 6) 
Publication Date Jun 2017 
Publication Type(s)  Journal Article 
PubMedID 28566125 
Database PubMed 
Abstract INTRODUCTION:INTRODUCTION: This PhD thesis is about weight changes. What determines long-term weight changes in the 


adult general population? Is it possible that weight loss may not always be healthy? The present clinical 
guidelines for general practice advice most overweight persons and patients with type 2 diabetes to lose 
weight. Are the guidelines based on firm evidence?   METHODS: The back-bone of the thesis is constituted by 
three scientific articles based on three different population based cohort studies. Multivariable modeling and 
other epidemiological methods were used.   RESULTS: Article 1 examined weight changes in the general 
population in relation to smoking status, and proposed a graphical 'smoking cessation weight change model', 
demonstrating the importance of time, age and smoking status in relation to long-term weight changes. Article 
2 suggested new methods to improve the processing of dietary data. It was demonstrated how median 
imputation for missing values and assumptions about standard portion sizes were inferior to stochastic 
methods conditioning on information about physiology of the individual. Article 3 evaluated the influence of 
prospectively planned intentional weight loss on long-term morbidity and mortality in patients with type 2 
diabetes. Therapeutic intentional weight loss supervised by a medical doctor was not associated with reduced 
morbidity or mortality. In the general population the dietary intake of fructose and soft drinks sweetened with 
sugar was not associated with weight change over 9 years. Weight gain rates were large in young adults and 
incrementally smaller in middle aged adults. Subjects more than 60 years lost weight on average. Historical 
weight data suggest that the body weight increases throughout life to the age of 60-65years. A study with 
simulated data indicates that bias in baseline BMI may misleadingly have favored weight loss in earlier cohort 
studies of intentional weight loss and mortality.   DISCUSSION: The findings regarding weight loss and mortality 
in patients with type 2 diabetes are in opposition to the prevailing observational literature. Harrington's meta-
analysis of intentional weight loss and the underlying studies are evaluated along with the Look AHEAD trial 
and a number of diabetes prevention studies. Difficulties in conducting and interpreting weight change studies 
are discussed.   CONCLUSIONS: Surprisingly, intentional therapeutic weight loss in patients with type 2 
diabetes, supervised by a medical doctor, did not seem to reduce the long-term risk for CVD, CVD-mortality or 
all-cause mortality. The contradictions between our results and the prevailing observational evidence may be 
explained by methodological weaknesses favoring weight loss in earlier studies. Consequently, there is no good 
evidence to support that intentional weight loss will reduce the risk of CVD or mortality in any group of patients 
in general practice or in the general population. Age was a powerful determinant of weight changes and the 
'normal weight development' can be taken into consideration when evaluating weight studies, and when 
general practitioners are following their patients over time. Compared with age, sex, education, and 
comorbidity, lifestyle factors like the dietary intake and physical activity seemed to be of less importance for 
long-term weight development. An exception to this was smoking or smoking cessation. Based on the scientific 
literature in the field and on the results of article 3, it seems uncertain whether weight loss is beneficial or 
harmful in terms of mortality and cardiovascular morbidity in patients with diabetes and in overweight people 
in general. Improvements in for instance psychosocial factors and diabetes prevention may well be short term 
as only few are able to a maintain weight loss. Rather than going for weight loss in overweight high risk patients, 
it seems more rational for general practitioners to focus on other lifestyle changes like for instance 
Mediterranean diet and increased exercise. 
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10. Impact of smoking on tooth loss in adults. 
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Abstract DesignCohort studyCohort selectionParticipants were recruited between 1994 and 1998 from the general 
population with the preferred ages of 35 to 65 years in women and 40 to 65 years in men.Exposure 
measurementSmoking was assessed using a questionnaire from which pack years of smoking were calculated. 
Educational attainment, body mass index, hypertension, diabetes, alcohol consumption and vitamin or mineral 
supplements were assessed from measurements and questionnaires. Tooth loss was also assessed by 
questionnaire returned between 2004 and 2006. With the exception of the tooth loss data analysis was based 
on data collected at baseline.Data analysisThe 24,373 participants who returned the tooth loss questionnaire 
were analysed. Two hundred and eighty-six (1.2%) were excluded, as they did not respond to either of the tooth 
loss questions, and an additional 106 (0.4%) were excluded because they gave inconsistent responses to the 
questions on tooth loss. Four hundred and thirteen (1.7%) participants with missing data on cigarette smoking 
and 192 (0.8%) participants with missing data in any of the covariates were also excluded. The association 
between smoking and number of teeth at baseline was assessed using negative binomial regression models to 
obtain relative risks and 95% confidence intervals (CIs).ResultsThe sample of 23,376 included 9,032 men and 
14,344 women of which 4,394 (19%) were current cigarette smokers, and 7,268 (31%) were cigarette smokers. 
1,566 (6.7%) were edentulous at baseline. Compared with never smokers, current smokers were more likely to 
be male, less educated, more likely to be hypertensive, and less likely to take vitamins/mineral supplements, and 
they had higher alcohol consumption. Cigarette smoking was associated with higher prevalence of tooth loss at 
baseline as well as higher incidence of tooth loss during follow-up. The association between cigarette smoking 
and incident tooth loss during follow-up for the fully adjusted model (adjusted for age, sex, education, diabetes, 
body mass index, waist-to-hip ratio, hormone replacement therapy, contraception, intake of vitamin and mineral 
supplements, physical activity, alcohol intake, hypertension, and cardiovascular disease) is shown in the 
table.ConclusionsThere is a strong dose-dependent association between cigarette smoking and the risk of 
tooth loss. The risk declines after cessation of cigarette smoking; however, the risk may remain elevated for up 
to 20 years compared with never smokers. Efforts to improve the oral health of the population should include 
the prevention of smoking as well the promotion of smoking cessation. 


11. Trajectories of Cigarette Smoking Beginning in Adolescence Predict Insomnia in the Mid Thirties. 
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Abstract BACKGROUND:BACKGROUND: Insomnia is increasingly recognized as a public health concern in modern society. Insomnia 
diagnoses appear to be increasing and are associated with poor health outcomes. They may cost $100 billion 
annually in health services. 
OBJECTIVE:OBJECTIVE: Given the adverse consequences of insomnia such as cardiovascular disease, diabetes, and 
depression, the present study was designed to examine the relationship of the trajectories of earlier cigarette 
smoking and later insomnia. The ultimate goal is to reduce the prevalence of insomnia. 
METHODS:METHODS: 674 participants (53% African Americans, 47% Puerto Ricans, 60% females) were surveyed at 6 
points in time. We employed the growth mixture model to obtain the trajectories of cigarette smoking from age 
14 to 32. We used logistic regression analyses to examine the associations between the trajectories of smoking 
and insomnia. 
RESULTS:RESULTS: Males were less likely to have insomnia than females (Adjusted odds ratio: AOR = 0.34, p < .05). A 
higher Bayesian posterior probability (BPP) for the chronic smoking trajectory group (AOR = 2.69, p < .05) and 
for the moderate smoking trajectory group (AOR = 5.33, p < .01) was associated with an increased likelihood of 
having insomnia at age 36 compared with the BPP of the no or low smoking trajectory group. 
CONCLUSIONS:CONCLUSIONS: Prevention and treatment programs for individuals who suffer from insomnia should be 
implemented in parallel with programs for smoking cessation. From a public health perspective, our longitudinal 
study that examined the association between earlier smoking trajectories and later insomnia suggests that 
treatments designed to reduce or cease smoking may lessen the occurrence of symptoms of insomnia. 


12. The cost of unintended pregnancies for employer-sponsored health insurance plans. 
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Abstract BACKGROUND:BACKGROUND: Pregnancy is associated with a significant cost for employers providing health insurance 
benefits to their employees. The latest study on the topic was published in 2002, estimating the unintended 
pregnancy rate for women covered by employer-sponsored insurance benefits to be approximately 29%. 
OBJECTIVES:OBJECTIVES: The primary objective of this study was to update the cost of unintended pregnancy to employer-
sponsored health insurance plans with current data. The secondary objective was to develop a regression 
model to identify the factors and associated magnitude that contribute to unintended pregnancies in the 
employee benefits population. 
METHODS:METHODS: We developed stepwise multinomial logistic regression models using data from a national survey 
on maternal attitudes about pregnancy before and shortly after giving birth. The survey was conducted by the 
Centers for Disease Control and Prevention through mail and via telephone interviews between 2009 and 
2011 of women who had had a live birth. The regression models were then applied to a large commercial health 
claims database from the Truven Health MarketScan to retrospectively assign the probability of pregnancy 
intention to each delivery. 
RESULTS:RESULTS: Based on the MarketScan database, we estimate that among employer-sponsored health insurance 
plans, 28.8% of pregnancies are unintended, which is consistent with national findings of 29% in a survey by the 
Centers for Disease Control and Prevention. These unintended pregnancies account for 27.4% of the annual 
delivery costs to employers in the United States, or approximately 1% of the typical employer's health benefits 
spending for 1 year. Using these findings, we present a regression model that employers could apply to their 
claims data to identify the risk for unintended pregnancies in their health insurance population. 
CONCLUSION:CONCLUSION: The availability of coverage for contraception without employee cost-sharing, as was required 
by the Affordable Care Act in 2012, combined with the ability to identify women who are at high risk for an 
unintended pregnancy, can help employers address the costs of unintended pregnancies in their employee 
benefits population. This can also help to bring contraception efforts into the mainstream of other preventive 
and wellness programs, such as smoking cessation, obesity management, and diabetes control programs. 


13. Theory and model use in social marketing health interventions. 
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Abstract The existing literature suggests that theories and models can serve as valuable frameworks for the design and 
evaluation of health interventions. However, evidence on the use of theories and models in social marketing 
interventions is sparse. The purpose of this systematic review is to identify to what extent papers about social 
marketing health interventions report using theory, which theories are most commonly used, and how theory 
was used. A systematic search was conducted for articles that reported social marketing interventions for the 
prevention or management of cancer, diabetes, heart disease, HIV, STDs, and tobacco use, and behaviors 
related to reproductive health, physical activity, nutrition, and smoking cessation. Articles were published in 
English, after 1990, reported an evaluation, and met the 6 social marketing benchmarks criteria (behavior 
change, consumer research, segmentation and targeting, exchange, competition and marketing mix). Twenty-
four articles, describing 17 interventions, met the inclusion criteria. Of these 17 interventions, 8 reported using 
theory and 7 stated how it was used. The transtheoretical model/stages of change was used more often than 
other theories. Findings highlight an ongoing lack of use or underreporting of the use of theory in social 
marketing campaigns and reinforce the call to action for applying and reporting theory to guide and evaluate 
interventions. 


14. The Effectiveness of Motivational Interviewing on Glycemic Control for Adults with Type 2 Diabetes Mellitus (DM2): A 
Systematic Review. 


Authors Concert CM; Burke RE; Eusebio AM; Slavin EA; Shortridge-Baggett LM 
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Abstract REVIEW QUESTION/OBJECTIVE:REVIEW QUESTION/OBJECTIVE: The objective of this systematic review is to synthesize the best available 
evidence on the effects of motivational interviewing (MI) interventions (including adaptions of motivational 
interviewing [AMIs]) on the improvement of glycemic control in adults with type 2 diabetes. 
BACKGROUND:BACKGROUND: Worldwide, 346 million people have diabetes. With the growing prevalence of diabetes, 
controlling modifiable risk factors is essential to preventing complications and disease progression. The 
prevalence of type 2 diabetes is estimated to be double the present rate and by the year 2034 nearly 44 million 
Americans will have this preventable disease. In the United States (US), nearly 13 percent of adults aged 20 
years and older have diabetes; this includes 25.8 million people, adults and children . Type 2 diabetes is more 
common in ethnic groups inclusive of African Americans, Latinos, Native Americans, and Asian Americans, 
Native Hawaiians and other Pacific Islanders. Diabetes is especially common in the elderly, 10.9 million or 
26.9% of those aged 65 years and older have the disease. The US Centers for Disease Control and Prevention 
(CDC) estimates that 26% of US adults have impaired fasting glucose (IFG) of 100-125mg/dl and that 34% of 
adults meet the criteria for metabolic syndrome. An additional 35 % of adults have pre-diabetes, a condition 
marked by elevated blood sugar that is not yet in the diabetic range.Type 2 diabetes occurs when people have 
insulin resistance and insulin cannot be appropriately utilized for blood sugar regulation. Type 2 diabetes is 
characterised by impaired glucose tolerance. It can be defined by the criteria derived from the World Health 
Organization [WHO] that uses a single fasting glucose value of ≥ 126mg/dl or a single two hour glucose value of 
≥ 200mg/dl. A laboratory blood test examining levels of glycosylated haemoglobin (HgbA1c) provides an 
estimated average blood glucose level over the past two-three months. An HbA1C level of 6.5% or higher can 
indicate diabetes.Serious complications and premature death can ensue if type 2 diabetes is not treated. 
Collaboratively, the health care team and people with type 2 diabetes aim to manage this disease process, and 
lessen the risk of complications to the heart, blood vessels, nerves, eyes and kidneys. Comprehensive support, 
knowledge, multidisciplinary therapy and treatment modalities will enhance health outcomes and slow disease 
progression.The Healthy People 2020 initiative outlines several objectives to achieve these changes and cover a 
comprehensive assortment of disease specific management accountabilities including regular medical care and 
self-management education/training. Many behaviour change techniques and strategies are known to be 
successful, yet are seldom implemented in today's health care arena. Dieticians, diabetes educators, and nurse 
practitioners are in an excellent position to serve as change agents to assist patients with diabetes in making 
necessary lifestyle changes.Motivational interviewing (MI) is a well-known, scientifically tested method of 
counseling clients first described by Miller and further developed by Miller and Rollnick. Motivational 
interviewing is a useful intervention strategy in the treatment of lifestyle problems and diseases such as 
diabetes . MI is a client-oriented, directive method for enhancing intrinsic motivation to change by exploring 
and resolving ambivalence. The four guiding principles of MI are: express empathy, develop discrepancies, roll 
with resistance, and support self-efficacy. Adaptation of motivational interviewing (AMI) utilises the basic 
elements of motivational interviewing and also includes a feedback component. In clinical research, most 
empirical studies have dealt with the efficacy of AMIs and no studies have addressed the efficacy of MI in its 
relatively pure form.In clinical practice, health care providers utilise AMIs solely or in combination with other 
approaches such as the transtheoretical model (TTM) to promote behavioural change. These techniques are 
often used in brief sessions to maximise time, cost and efficiency.Motivational interviewing has been shown to 
be effective in counseling patients towards behaviour change in smoking cessation , increasing exercise, and 
reducing alcohol consumption. While combined effect estimates including body mass index (BMI) show a 
significant effect for MI, combined effect estimates for cigarettes per day and glycosylated haemoglobin (HA1c) 
were not significant . Isolated effects of MI on BMI and/or HbA1c have not been identified. Strong clinical 
evidence suggests that patients with diabetes should achieve certain clinical goals such as lowering HbA1c to 
reduce morbidity and mortality. Motivational interviewing is a technique that is effective in behaviour change 
and could potentially be effective with achieving these goals. MI may lead to improved quality of life, health 
status and clinical outcomes for persons with type 2 diabetes through empowerment and supporting informed 
decision-making, self-care behaviors, and problem-solving, with active participation and collaboration with the 
interdisciplinary health care team.A search of the MEDLINE, DARE, CINHAHL, PROSPERO, Joanna Briggs and 
Cochrane Libraries of Systematic Reviews failed to locate a review conducted on this topic. 
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Abstract BACKGROUND:BACKGROUND: Primary care providers play an important role in preventing and managing cardiovascular 
disease. This study compared the quality of preventive cardiovascular care delivery amongst different primary 
care models. 
METHODS:METHODS: This is a secondary analysis of a larger randomized control trial, known as the Improved Delivery of 
Cardiovascular Care (IDOCC) through Outreach Facilitation. Using baseline data collected through IDOCC, we 
conducted a cross-sectional study of 82 primary care practices from three delivery models in Eastern Ontario, 
Canada: 43 fee-for-service, 27 blended-capitation and 12 community health centres with salary-based 
physicians. Medical chart audits from 4,808 patients with or at high risk of developing cardiovascular disease 
were used to examine each practice's adherence to ten evidence-based processes of care for diabetes, chronic 
kidney disease, dyslipidemia, hypertension, weight management, and smoking cessation care. Generalized 
estimating equation models adjusting for age, sex, rurality, number of cardiovascular-related comorbidities, and 
year of data collection were used to compare guideline adherence amongst the three models. 
RESULTS:RESULTS: The percentage of patients with diabetes that received two hemoglobin A1c tests during the study 
year was significantly higher in community health centres (69%) than in fee-for-service (45%) practices 
(Adjusted Odds Ratio (AOR) = 2.4 [95% CI 1.4-4.2], p = 0.001). Blended capitation practices had a significantly 
higher percentage of patients who had their waistlines monitored than in fee-for-service practices (19% vs. 5%, 
AOR = 3.7 [1.8-7.8], p = 0.0006), and who were recommended a smoking cessation drug when compared to 
community health centres (33% vs. 16%, AOR = 2.4 [1.3-4.6], p = 0.007). Overall, quality of diabetes care was 
higher in community health centres, while smoking cessation care and weight management was higher in the 
blended-capitation models. Fee-for-service practices had the greatest gaps in care, most noticeably in diabetes 
care and weight management. 
CONCLUSIONS:CONCLUSIONS: This study adds to the evidence suggesting that primary care delivery model impacts quality of 
care. These findings support current Ontario reforms to move away from the traditional fee-for-service 
practice. 
TRIAL REGISTRATION:TRIAL REGISTRATION: ClinicalTrials.gov: NCT00574808. 


16. Targeted versus universal prevention. a resource allocation model to prioritize cardiovascular prevention. 
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Abstract BACKGROUND:BACKGROUND: Diabetes mellitus brings an increased risk for cardiovascular complications and patients profit 
from prevention. This prevention also suits the general population. The question arises what is a better 
strategy: target the general population or diabetes patients. 
METHODS:METHODS: A mathematical programming model was developed to calculate optimal allocations for the Dutch 
population of the following interventions: smoking cessation support, diet and exercise to reduce overweight, 
statins, and medication to reduce blood pressure. Outcomes were total lifetime health care costs and QALYs. 
Budget sizes were varied and the division of resources between the general population and diabetes patients 
was assessed. 
RESULTS:RESULTS: Full implementation of all interventions resulted in a gain of 560,000 QALY at a cost of €640 per 
capita, about €12,900 per QALY on average. The large majority of these QALY gains could be obtained at 
incremental costs below €20,000 per QALY. Low or high budgets (below €9 or above €100 per capita) were 
predominantly spent in the general population. Moderate budgets were mostly spent in diabetes patients. 
CONCLUSIONS:CONCLUSIONS: Major health gains can be realized efficiently by offering prevention to both the general and 
the diabetic population. However, a priori setting a specific distribution of resources is suboptimal. Resource 
allocation models allow accounting for capacity constraints and program size in addition to efficiency. 
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Abstract OBJECTIVES:OBJECTIVES: We assessed the potential health and economic benefits of reducing common risk factors in older 
Americans. 
METHODS:METHODS: A dynamic simulation model tracked a national cohort of persons 51 and 52 years of age to project 
their health and medical spending in prevention scenarios for diabetes, hypertension, obesity, and smoking. 
RESULTS:RESULTS: The gain in life span from successful treatment of a person aged 51 or 52 years for obesity would be 
0.85 years; for hypertension, 2.05 years; and for diabetes, 3.17 years. A 51- or 52-year-old person who quit 
smoking would gain 3.44 years. Despite living longer, those successfully treated for obesity, hypertension, or 
diabetes would have lower lifetime medical spending, exclusive of prevention costs. Smoking cessation would 
lead to increased lifetime spending. We used traditional valuations for a life-year to calculate that successful 
treatments would be worth, per capita, $198,018 (diabetes), $137,964 (hypertension), $118,946 (smoking), and 
$51,750 (obesity). 
CONCLUSIONS:CONCLUSIONS: Effective prevention could substantially improve the health of older Americans, and--despite 
increases in longevity--such benefits could be achieved with little or no additional lifetime medical spending. 


18. The impact of prevention on reducing the burden of cardiovascular disease. 
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Abstract OBJECTIVE:OBJECTIVE: Cardiovascular disease (CVD) is prevalent and expensive. While many interventions are 
recommended to prevent CVD, the potential effects of a comprehensive set of prevention activities on CVD 
morbidity, mortality, and costs have never been evaluated. We therefore determined the effects of 11 
nationally recommended prevention activities on CVD-related morbidity, mortality, and costs in the U.S. 
RESEARCH DESIGN AND METHODS:RESEARCH DESIGN AND METHODS: We used person-specific data from a representative sample of the U.S. 
population (National Health and Nutrition Education Survey IV) to determine the number and characteristics of 
adults aged 20-80 years in the U.S. today who are candidates for different prevention activities related to CVD. 
We used the Archimedes model to create a simulated population that matched the real U.S. population, person 
by person. We then used the model to simulate a series of clinical trials that examined the effects over the next 
30 years of applying each prevention activity one by one, or altogether, to those who are candidates for the 
various activities and compared the health outcomes, quality of life, and direct medical costs to current levels of 
prevention and care. We did this under two sets of assumptions about performance and compliance: 100% 
success for each activity and lower levels of success considered aggressive but still feasible. 
RESULTS:RESULTS: Approximately 78% of adults aged 20-80 years alive today in the U.S. are candidates for at least one 
prevention activity. If everyone received the activities for which they are eligible, myocardial infarctions and 
strokes would be reduced by approximately 63% and 31%, respectively. If more feasible levels of performance 
are assumed, myocardial infarctions and strokes would be reduced approximately 36% and 20%, respectively. 
Implementation of all prevention activities would add approximately 221 million life-years and 244 million 
quality-adjusted life-years to the U.S. adult population over the coming 30 years, or an average of 1.3 years of 
life expectancy for all adults. Of the specific prevention activities, the greatest benefits to the U.S. population 
come from providing aspirin to high-risk individuals, controlling pre-diabetes, weight reduction in obese 
individuals, lowering blood pressure in people with diabetes, and lowering LDL cholesterol in people with 
existing coronary artery disease (CAD). As currently delivered and at current prices, most prevention activities 
are expensive when considering direct medical costs; smoking cessation is the only prevention strategy that is 
cost-saving over 30 years. 
CONCLUSIONS:CONCLUSIONS: Aggressive application of nationally recommended prevention activities could prevent a high 
proportion of the CAD events and strokes that are otherwise expected to occur in adults in the U.S. today. 
However, as they are currently delivered, most of the prevention activities will substantially increase costs. If 
preventive strategies are to achieve their full potential, ways must be found to reduce the costs and deliver 
prevention activities more efficiently. 


19. The impact of prevention on reducing the burden of cardiovascular disease. 
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Abstract OBJECTIVE:OBJECTIVE: Cardiovascular disease (CVD) is prevalent and expensive. While many interventions are 
recommended to prevent CVD, the potential effects of a comprehensive set of prevention activities on CVD 
morbidity, mortality, and costs have never been evaluated. We therefore determined the effects of 11 
nationally recommended prevention activities on CVD-related morbidity, mortality, and costs in the United 
States. 
RESEARCH DESIGN AND METHODS:RESEARCH DESIGN AND METHODS: We used person-specific data from a representative sample of the US 
population (National Health and Nutrition Education Survey IV) to determine the number and characteristics of 
adults aged 20-80 years in the United States today who are candidates for different prevention activities 
related to CVD. We used the Archimedes model to create a simulated population that matched the real US 
population, person by person. We then used the model to simulate a series of clinical trials that examined the 
effects over the next 30 years of applying each prevention activity one by one, or altogether, to those who are 
candidates for the various activities and compared the health outcomes, quality of life, and direct medical costs 
to current levels of prevention and care. We did this under two sets of assumptions about performance and 
compliance: 100% success for each activity and lower levels of success considered aggressive but still feasible. 
RESULTS:RESULTS: Approximately 78% of adults aged 20-80 years alive today in the United States are candidates for at 
least one prevention activity. If everyone received the activities for which they are eligible, myocardial 
infarctions and strokes would be reduced by 63% and 31%, respectively. If more feasible levels of performance 
are assumed, myocardial infarctions and strokes would be reduced 36% and 20%, respectively. Implementation 
of all prevention activities would add approximately 221 million life-years and 244 million quality-adjusted life-
years to the US adult population over the coming 30 years, or an average of 1.3 years of life expectancy for all 
adults. Of the specific prevention activities, the greatest benefits to the US population come from providing 
aspirin to high-risk individuals, controlling pre-diabetes, weight reduction in obese individuals, lowering blood 
pressure in people with diabetes, and lowering LDL cholesterol in people with existing coronary artery disease 
(CAD). As currently delivered and at current prices, most prevention activities are expensive when considering 
direct medical costs; smoking cessation is the only prevention strategy that is cost-saving over 30 years. 
CONCLUSIONS:CONCLUSIONS: Aggressive application of nationally recommended prevention activities could prevent a high 
proportion of the CAD events and strokes that are otherwise expected to occur in adults in the United States 
today. However, as they are currently delivered, most of the prevention activities will substantially increase 
costs. If preventive strategies are to achieve their full potential, ways must be found to reduce the costs and 
deliver prevention activities more efficiently. 


20. [EQA-17: proposing a synthetic indicator to measure the outcomes of primary care teams in people over 14 years]. 
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Abstract There are many indicators to measure different aspects of the Primary Health Care activities. However, the 


interpretation of most of them it is difficult because the majority give partial information. This work proposes a 
standardised model to calculation of a synthetic indicator to measure the product of primary care teams. We 
made this work based on the sequential realization of a bibliographical review, a retrospective study to know 
registered morbidity, and the consent of a working group. For the design of the synthetic indicator we carried 
out a sequential working methodology in six phases: (1) identification and selection of components for the 
indicator; (2) determination of theoretical prevalences and coverages; (3) ponderation of the components; (4) 
establishment of standards; (5) formulation of the components; (6) application of the scale and calculation of 
the indicator. Ten health problems were selected; that supposed a standardised scale of 17 items (EQA-17). The 
10 problems of health which composed this synthetic indicator contemplate the realization of activities of 
promotion of the health (smoking cessation), activities of primary prevention (tetanus and influenza 
vaccination), care of acute problems (prescription of antibiotics), and care of chronic diseases (diabetes, chronic 
obstructive pulmonary disease, hypertension, patients with high-risk cardiovascular index, atrial fibrillation, 
and heart failure). The concept of a synthetic indicator to measure the level of quality of the product generated 
by the primary care teams could be useful for the improvement of the current evaluation models in primary 
care services. 
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Authors Buttar HS; Li T; Ravi N 
Source Experimental and clinical cardiology; 2005; vol. 10 (no. 4); p. 229-249 
Publication Date 2005 
Publication Type(s)  Journal Article 
PubMedID 19641674 
Database PubMed 


Available at Experimental and clinical cardiology from PubMed 
Available at Experimental and clinical cardiology from PubMed Central 


Abstract Hypertension, myocardial infarction, atherosclerosis, arrhythmias and valvular heart disease, coagulopathies 
and stroke, collectively known as cardiovascular diseases (CVDs), contribute greatly to the mortality, morbidity 
and economic burden of illness in Canada and in other countries. It has been estimated that over four million 
Canadians have high blood pressure, a comorbid condition that doubles or triples the risk of CVD. According to 
the Heart and Stroke Foundation of Canada, CVDs caused 36% of deaths in 2001 and were responsible for 18% 
of the total hospital costs in Canada. The majority of Canadians exhibit at least one CVD-related risk factor, 
such as tobacco smoking, physical inactivity, diabetes, obesity, hypertension, a lack of daily fruit and vegetable 
consumption, and psychosocial factors, making these people more prone to developing a serious CVD-related 
illness in the future. It is therefore important that CVD-related causes and concerns be addressed. Given the 
scope and prevalence of CVDs, it is obvious that a population health approach - 'prevention is better than cure' - 
would be the most appropriate model to adopt to deal with this ubiquitous health problem and to reduce the 
costs of hospitalization, long-term medication and rehabilitation. The focus of the present review is to evaluate 
and compare the results of epidemiological, experimental and clinical studies, reporting on the influence of 
physical activity, dietary intervention, obesity and cigarette smoking on cardiovascular health and the 
prevention of CVDs. The prophylactic measures must be dealt with collectively because there is overwhelming 
evidence that the occurrence of CVDs can be reduced by approximately 80% by making lifestyle modifications. 
The preventive strategies against CVDs must be targeted at a primary health promotion level before some of 
the important underlying causes of CVD seriously afflict a person or a population at large. Such preventive 
approaches would help in reducing not only employee absenteeism but also the hospital and drug costs 
burdening the health care systems of both developed and developing countries. 
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Abstract We are pleased to present the European Guidelines on Cardiovascular Disease Prevention, translated and 


adapted by the Interdisciplinary Spanish Committee for Cardiovascular Disease Prevention. This guide is 
focused on the prevention of cardiovascular disease as a whole, recommending the SCORE model for risk 
assessment and placing priority on the care of patients and high-risk individuals. The objective is to prevent 
premature death due to CVD by means of dealing with its related risk factors in clinical practice. Hence, a 
maintained professional intervention is required in order to obtain an increase of physical activity and of 
healthy diets in patients high-risk individuals, and smoking cessation in smokers. The decision to start blood 
pressure treatment will depend upon the BP values, cardiovascular risk and possible damage to target organs. 
The treatment goal is to achieve BP < 140/90 mmHg, but among patients with diabetes, chronic kidney disease, 
a past history of ictus, coronary heart disease or heart failure, lower levels must be pursued. Serum cholesterol 
must be below 200 mg/dl and LDL cholesterol below 130 mg/dl, although among patients with CVD or diabetes, 
levels respectively below 175 mg/dl and 100 mg/dl must be pursued. Advice of a professional dietitian is always 
required in order to keep blood sugar levels controlled. Proper insulin therapy is required in Type I diabetes. 
Patients with Type II diabetes and those with metabolic syndrome must lose weight and increase their physical 
activity.,dngus beiln aiministered wherever applicable. Lastly, an appendix is included providing diet 
recommendations adapted to our environment and criteria related to referral or seeing a specialist for 
hypertensive or dyslipemic patients. 


23. Examining diabetes health benefits in health plans of large employers. 
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PubMedID 14677328 
Database PubMed 
Abstract Components of the contract specifications (also known as model purchasing specifications) for diabetes care 


that were developed by George Washington University (Washington, D.C.) and the Centers for Disease Control 
and Prevention were applied to 20 health plans from two Fortune 500 companies as well as the Federal 
Employee Health Benefits Plan to investigate the extent of diabetes-related benefits available to employees. 
Diabetes-related benefits covered a range of services and supplies that include insulin, physician visits, 
immunizations, diabetes preventive assessments, foot and eye exams, hemoglobin A1c tests, orthotics, diabetes 
self-management education, case management, smoking cessation, obesity treatment, and exercise training. 
The 20 health plans included health maintenance organizations, preferred provider organizations, point of 
service plans, and one indemnity plan. Services and supplies were assigned to three tiers: tier 1, general 
diabetes care; tier 2, specialty diabetes care; tier 3, lifestyle services. Services and supplies were considered 
covered even if they required authorization by the provider (e.g., doctor referral, recommendation, or 
prescription) or the health plan. Tier 1 services and supplies received more comprehensive coverage by all 
health plans. Differences in coverage were more notable in tiers 2 and 3 than in tier 1. Tier 3 (lifestyle services) 
received less coverage than tiers 1 and 2. 


24. Variation in tertiary prevention and health service utilization among the elderly: the role of urban-rural residence and 
supplemental insurance. 


Authors Saag KG; Doebbeling BN; Rohrer JE; Kolluri S; Peterson R; Hermann ME; Wallace RB 
Source Medical care; Jul 1998; vol. 36 (no. 7); p. 965-976 
Publication Date Jul 1998 
Publication Type(s)  Comparative Study; Journal Article; Research Support, U.S. Gov't, P.H.S. 
PubMedID 9674615 
Database PubMed 
Abstract OBJECTIVES:OBJECTIVES: Tertiary prevention seeks to reduce chronic disease progression and illness-related dysfunction. 


Using the Aday-Andersen model, we evaluated the impact of predisposing, need, and enabling factors on 
tertiary prevention, hypothesizing that urban-rural geographic differences in delivery would be detected. 
METHODS:METHODS: A population-based telephone survey was conducted evaluating six common chronic indicator 
conditions: arthritis (n = 488), hypertension (n = 414), cardiac disease (n = 185), diabetes mellitus (n = 125), 
peptic ulcer disease (n = 125), and chronic obstructive pulmonary disease (n = 103). Subjects were 787 (70% 
women) home-dwelling elderly (age > 65 years) who had one or more of the indicator conditions and who 
resided in Iowa's 12 most rural and 10 most urban counties. Tertiary prevention measures included counseling 
for and/or treatment with: influenza and pneumococcal vaccination, smoking cessation, dietary modifications, 
exercise, drug side effects, chronic disease rehabilitation, aspirin/estrogen for cardiac disease, and foot/eye 
care for diabetes. Tertiary prevention scores were calculated to compare preventive services across disease 
categories and to examine relations, in particular, with enabling factors. 
RESULTS:RESULTS: Education beyond high school, alcohol use, cigarette smoking, and medical specialist use were all 
significantly greater among urban residents, whereas home services use was greater among rural residents. 
Respondents with either health maintenance organization or fee-for-service supplemental coverage had higher 
tertiary prevention scores than respondents without supplemental coverage. After adjustment for the 
significant effects of the number of diseases, higher income, and place of residence, rural respondents having 
health maintenance organization supplemental coverage had higher (better) tertiary prevention scores than 
other respondents. 
CONCLUSIONS:CONCLUSIONS: In this community-based study of elderly, enrollment in an health maintenance organization 
plan, as opposed to a fee-for-service supplement to Medicare, increased tertiary prevention quality for rural 
but not for urban residents. This study emphasizes that additional research is needed to evaluate the 
importance of specific types of insurance coverage for preventive services among the elderly. 


25. Achieving Health Equity in Preventive Services 


Authors Nelson HD; Cantor A; Wagner J; Jungbauer R; Quiñones A; Fu R; Stillman L; Kondo K 
Publication Type(s)  Review 
PubMedID 31841291 
Database PubMed 
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Abstract OBJECTIVES:OBJECTIVES: To summarize research on achieving health equity in 10 preventive services for cancer, 
cardiovascular disease, and diabetes in adults for a National Institutes of Health Pathways to Prevention 
Workshop by identifying the effects of impediments and barriers that create disparities, and the effectiveness 
of interventions to reduce them. 
DATA SOURCES:DATA SOURCES: Ovid® MEDLINE®, PsycINFO®, SocINDEX (January 1, 1996, to July 5, 2019); Veterans 
Affairs Health Services database; manual review of reference lists. 
REVIEW METHODS:REVIEW METHODS: Eligible abstracts and full-text articles were independently dual-reviewed for inclusion 
using pre-established criteria. Data were abstracted into evidence tables and verified for accuracy. Risk of bias 
and applicability of studies were independently dual-rated using established criteria; disagreements were 
resolved by consensus. Strength of evidence and applicability for each Key Question and outcome were 
assessed using established methods. Meta-analysis used a profile likelihood random effects model. 
RESULTS:RESULTS: No eligible studies evaluated effects of provider-specific barriers; 18 studies of population barriers 
provided low or insufficient evidence regarding insurance coverage, access, age, rural location, low income, 
language, low health literacy, country of origin, and attitudes. In 12 studies of clinician interventions, screening 
was higher for colorectal cancer with patient navigation, risk assessment and counseling, educational materials, 
and decision aids; breast and cervical cancer with reminders involving lay health workers; and cervical cancer 
with outreach and health education. Clinician-delivered interventions were effective for smoking cessation and 
weight loss. In 11 studies of health information technologies, automated reminders and electronic decision aids 
increased colorectal cancer screening, and web- or telephone-based self-monitoring improved weight loss, but 
other technologies were not effective. In 88 studies of health system interventions, evidence was strongest for 
patient navigation to increase screening for colorectal (risk ratio [RR] 1.64; 95% confidence interval [CI] 1.42 to 
1.92; 22 trials), breast (RR 1.50; 95% CI 1.22 to 1.91; 10 trials), and cervical cancer (RR 1.11; 95% CI 1.05 to 
1.19). Screening was also higher for colorectal cancer with telephone calls, prompts, other outreach methods, 
screening checklists, provider training, and community engagement; breast cancer with lay health workers, 
patient education, screening checklists, and community engagement; cervical cancer with telephone calls, 
prompts, and community engagement; and lung cancer with patient navigation. Trials of smoking cessation and 
obesity education and counseling had mixed results. 
CONCLUSIONS:CONCLUSIONS: In populations adversely affected by disparities, evidence is strongest for patient navigation to 
increase colorectal, breast, and cervical cancer screening; telephone calls and prompts to increase colorectal 
cancer screening; and reminders including lay health workers encouraging breast cancer screening. Evidence is 
low or insufficient to determine effects of barriers or effectiveness of other interventions because of lack of 
studies and methodological limitations of existing studies. 
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Strategy 1107216 


# # Database Database Search term Search term Results Results 


1 PubMed (diabetes).ti,ab 589701 


2 PubMed (type 2 diabetes).ti,ab 145162 


3 PubMed (diabetes mellitus).ti,ab 230503 


4 PubMed (DM).ti,ab 52334 


5 PubMed (maturity onset diab*).ti,ab 2172 


6 PubMed (diab*).ti,ab 704469 


7 PubMed (metabolic syn*).ti,ab 58617 


8 PubMed (prediabetes).ti,ab 6717 


9 PubMed (nondiabetic hyperglycaemia).ti,ab 90 


10 PubMed (impaired fasting glucose).ti,ab 4156 


11 PubMed (impaired glucose tolerance).ti,ab 11635 


12 PubMed (prevention).ti,ab 630304 


13 PubMed (prevent*).ti,ab 1589110 


14 PubMed (delay).ti,ab 195252 


15 PubMed (revers*).ti,ab 751179 


16 PubMed (model).ti,ab 2366972 


17 PubMed (1 OR 2 OR 3 OR 4 OR 5 OR 6) 731609 


18 PubMed (12 OR 13 OR 14 OR 15) 2447169 


19 PubMed (17 AND 18) 105926 


20 PubMed (7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15) 2509295 


21 PubMed (1 OR 2 OR 3 OR 4) 617522 


22 PubMed (12 AND 16 AND 21) 4002 


23 PubMed (smoking).ti,ab 244660 
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24 PubMed (smoking cessation).ti,ab 27572 


25 PubMed (22 AND 23 AND 24) 25 


26 PubMed (22 AND 24) 25 


27 PubMed (22 AND 23) 450 


28 Medline (diabetes).ti,ab 575089 


29 Medline (type 2 diabetes).ti,ab 180357 


30 Medline (diabetes mellitus).ti,ab 210629 


31 Medline (DM).ti,ab 52126 


32 Medline (maturity onset diab*).ti,ab 2293 


33 Medline (diab*).ti,ab 695091 


34 Medline (metabolic syn*).ti,ab 90090 


35 Medline (prediabetes).ti,ab 7085 


36 Medline (nondiabetic hyperglycaemia).ti,ab 122 


37 Medline (impaired fasting glucose).ti,ab 10021 


38 Medline (impaired glucose tolerance).ti,ab 15237 


39 Medline (prevention).ti,ab 597178 


40 Medline (prevent).ti,ab 478906 


41 Medline (delay).ti,ab 193879 


42 Medline (reverse).ti,ab 294288 


43 Medline (model).ti,ab 2364166 


44 Medline (smoking).ti,ab 240373 


45 Medline (smoking cessation).ti,ab 31568 


46 Medline 
(28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 
OR 38) 


791975 


47 Medline (39 OR 40 OR 41 OR 42) 1475843 


48 Medline (44 OR 45) 240373 
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49 Medline (43 AND 46 AND 47 AND 48) 579 


50 PubMed (23 OR 24) 244660 


51 PubMed (25 AND 50) 25 
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See full search strategy Strategy 1107216/49 


# # Database Database Search term Search term Results Results 


49 Medline 


(((model).ti,ab AND ((diabetes).ti,ab OR (type 2 diabetes).ti,ab OR 
(diabetes mellitus).ti,ab OR (DM).ti,ab OR (maturity onset 
diab*).ti,ab OR (diab*).ti,ab OR (metabolic syn*).ti,ab OR 
(prediabetes).ti,ab OR (nondiabetic hyperglycaemia).ti,ab OR 
(impaired fasting glucose).ti,ab OR (impaired glucose 
tolerance).ti,ab)) AND ((prevention).ti,ab OR (prevent).ti,ab OR 
(delay).ti,ab OR (reverse).ti,ab)) AND ((smoking).ti,ab OR (smoking 
cessation).ti,ab) 


579 


Contents 100 of 579 results on Medline - (((model).ti,ab AND ((diabetes).ti,ab OR 
(type 2 diabetes).ti,ab OR (diabetes mellitus).ti,ab OR (DM).ti,ab OR (maturity onset 
diab*).ti,ab OR (diab*).ti,ab OR (metabolic syn*).ti,ab OR (prediabetes).ti,ab OR 
(nondiabetic hyperglycaemia).ti,ab OR (impaired fasting glucose).ti,ab OR (impaired 
glucose tolerance).ti,ab)) AND ((prevention).ti,ab OR (prevent).ti,ab OR (delay).ti,ab 
OR (reverse).ti,ab)) AND ((smoking).ti,ab OR (smoking cessation).ti,ab) 


1. The Role of Diabetes Mellitus as an Effect Modifier of the Association Between Smoking Cessation and Its Clinical 
Prognoses: An Observational Cohort Study. ................................................................................................................................................................... Page 6 


2. The Effectiveness of Motivational Interviewing on Glycemic Control for Adults with Type 2 Diabetes Mellitus (DM2): A 
Systematic Review. ..................................................................................................................................................................................................................... Page 6 


3. Cigarette smoking is an independent risk factor for type 2 diabetes: a four-year community-based prospective study. ........... Page 7 


4. U-shaped association of sleep duration with metabolic syndrome and insulin resistance in patients with type 2 diabetes: 
the Fukuoka Diabetes Registry. ............................................................................................................................................................................................. Page 8 


5. Occurrence and predictors of persistent impaired glucose tolerance after acute ischemic stroke or transient ischemic 
attack. ............................................................................................................................................................................................................................................... Page 8 


6. Active smoking among people with diabetes mellitus or hypertension in Africa: a systematic review and meta-analysis. ........ Page 9 


7. Design and rationale of the Cardiovascular Health and Text Messaging (CHAT) Study and the CHAT-Diabetes Mellitus 
(CHAT-DM) Study: two randomised controlled trials of text messaging to improve secondary prevention for coronary heart 
disease and diabetes. ................................................................................................................................................................................................................. Page 9 


8. Effects of smoking, obesity and physical activity on the risk of type 2 diabetes in middle-aged Finnish men and women. ........ Page 10 


9. Diabetes mellitus and cigarette smoking. Findings from the 1989 National Health Interview Survey. .............................................. Page 10 


10. Prediction of individual life-years gained without cardiovascular events from lipid, blood pressure, glucose, and aspirin 
treatment based on data of more than 500 000 patients with Type 2 diabetes mellitus. .............................................................................. Page 11 


11. The American Heart Association Ideal Cardiovascular Health and Incident Type 2 Diabetes Mellitus Among Blacks: The 
Jackson Heart Study. .................................................................................................................................................................................................................. Page 11 


12. Prescription of lipid-lowering medications for patients with type 2 diabetes mellitus and risk-associated LDL cholesterol: 
a nationwide study of guideline adherence from the Swedish National Diabetes Register. ........................................................................ Page 12 


13. Optimal allocation of resources across four interventions for type 2 diabetes. ........................................................................................ Page 12 


14. Low-Dose Aspirin for Primary Prevention of Cardiovascular Events in Patients With Type 2 Diabetes Mellitus: 10-Year 
Follow-Up of a Randomized Controlled Trial. .................................................................................................................................................................. Page 13 
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15. Peripheral Arterial Disease and Its Associated Factors among Type 2 Diabetes Mellitus Patients at Debre Tabor General 
Hospital, Northwest Ethiopia. ................................................................................................................................................................................................ Page 13 


16. Factors associated with smoking cessation in patients with coronary heart disease: a cohort analysis of the German 
subset of EuroAspire IV survey. ............................................................................................................................................................................................. Page 14 


17. Longitudinal Trend of Fasting Blood Glucose and Related Factors in Patients with Type 2 Diabetes. ............................................. Page 14 


18. Validation of an instrument to measure adherence to type 2 diabetes management. ............................................................................ Page 15 


19. Stress increases the risk of type 2 diabetes onset in women: A 12-year longitudinal study using causal modelling. ................. Page 15 


20. Assessment of the magnitude of contextual and individual demographic effects on diabetes mellitus and glucose 
intolerance in rural Southwest China: a multilevel analysis. ...................................................................................................................................... Page 16 


21. Prevalence and associated factors of diabetes and impaired fasting glucose in Chinese hypertensive adults aged 45 to 75 
years. ................................................................................................................................................................................................................................................ Page 16 


22. Patterns and predictors of statin prescription in patients with type 2 diabetes. ....................................................................................... Page 17 


23. Protocol for a clinical trial of text messaging in addition to standard care versus standard care alone in prevention of type 
2 diabetes through lifestyle modification in India and the UK. ................................................................................................................................. Page 17 


24. Clinical management of type 2 diabetes in south Asia. ........................................................................................................................................ Page 18 


25. Visit-to-visit glycemic variability is a strong predictor of chronic obstructive pulmonary disease in patients with type 2 
diabetes mellitus: Competing risk analysis using a national cohort from the Taiwan diabetes study. ...................................................... Page 18 


26. Associations between macrovascular and renal microvascular dysfunction in type 2 diabetes and non-diabetes: the 
HELIUS study. ............................................................................................................................................................................................................................... Page 19 


27. Metabolically Abnormal But Normal-Weight Individuals Had a Higher Risk of Type 2 Diabetes Mellitus in a Cohort Study 
of a Chinese Population. ........................................................................................................................................................................................................... Page 19 


28. Physical activity level and incident type 2 diabetes among Chinese adults. ................................................................................................ Page 20 


29. Preventing type 2 diabetes among Palestinians: comparing five future policy scenarios. ..................................................................... Page 20 


30. A self-assessment predictive model for type 2 diabetes or impaired fasting glycaemia derived from a population-based 
survey. .............................................................................................................................................................................................................................................. Page 21 


31. [Associations of impaired glucose metabolism with chronic peridontitis in pre-diabetes patients]. ................................................ Page 21 


32. Prevalence and Risk Factors for Diabetes Mellitus in Nigeria: A Systematic Review and Meta-Analysis. ..................................... Page 22 


33. Evidence-based new service package vs. routine service package for smoking cessation to prevent high risk patients 
from cardiovascular diseases (CVD): study protocol for randomized controlled trial. ................................................................................... Page 23 


34. Joint Predictors of Hypertension and Type 2 Diabetes Among Adults Under Treatment in Amhara Region (North-
Western Ethiopia). ...................................................................................................................................................................................................................... Page 23 


35. AUSDRISK: an Australian Type 2 Diabetes Risk Assessment Tool based on demographic, lifestyle and simple 
anthropometric measures. ...................................................................................................................................................................................................... Page 24 


36. Compliance of Secondary Prevention Strategies in Coronary Artery Disease Patients with and without Diabetes Mellitus 
- A Cross-Sectional Analytical Survey from Kerala, India. .......................................................................................................................................... Page 24 


37. Cardiac effects of cigarette tobacco smoking in rat model of diabetes. ........................................................................................................ Page 25 


38. Diabetic polyneuropathy relates to bone metabolism and markers of bone turnover in elderly patients with type 2 
diabetes: greater effects in male patients. ........................................................................................................................................................................ Page 25 


39. [Impact of dynamic changes of waist circumference and body mass index on type 2 diabetes mellitus risk]. ............................... Page 26 


40. Factors influencing participant enrolment in a diabetes prevention program in general practice: lessons from the Sydney 
diabetes prevention program. ................................................................................................................................................................................................ Page 26 


41. Forecasting Tunisian type 2 diabetes prevalence to 2027: validation of a simple model. ...................................................................... Page 27 
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42. Hypertriglyceridaemic waist phenotype as a simple predictive marker of incident diabetes in Asian-Indian men with 
prediabetes. ................................................................................................................................................................................................................................... Page 28 


43. Prediction of Type 2 Diabetes Based on Machine Learning Algorithm. ......................................................................................................... Page 28 


44. Hypothetical midlife interventions in women and risk of type 2 diabetes. .................................................................................................. Page 28 


45. Attitudes, health lifestyle behaviors and cardiometabolic risk factors among relatives of individuals with type 2 diabetes 
mellitus. ........................................................................................................................................................................................................................................... Page 29 


46. Meta-analytic evaluation for the spatio-temporal patterns of the associations between common risk factors and type 2 
diabetes in mainland China. .................................................................................................................................................................................................... Page 29 


47. Epidemiology of Self-Reported Diabetes Mellitus in the State of Maranhão, Northeastern Brazil: Results of the National 
Health Survey, 2013. .................................................................................................................................................................................................................. Page 30 


48. Smoke exposure and cardio-metabolic profile in youth with type 1 diabetes. ........................................................................................... Page 30 


49. Analysis of risk factors for carotid intima-media thickness in patients with type 2 diabetes mellitus in Western China 
assessed by logistic regression combined with a decision tree model. ................................................................................................................. Page 31 


50. Relationships between a walk test, body size and metabolic risk among a New Zealand Māori community. ................................ Page 31 


51. [Association between fatty liver and type 2 diabetes in the baseline population of Jinchang Cohort]. ........................................... Page 32 


52. Type 1 diabetes mellitus and oral health: assessment of periodontal disease. ........................................................................................... Page 32 


53. Stressful events, smoking exposure and other maternal risk factors associated with gestational diabetes mellitus. ................ Page 33 


54. Liver function tests and risk prediction of incident type 2 diabetes: evaluation in two independent cohorts. ............................. Page 33 


55. Targeted versus universal prevention. a resource allocation model to prioritize cardiovascular prevention. .............................. Page 34 


56. Superior Glucose Tolerance and Metabolomic Profiles, Independent of Adiposity, in HIV-Infected Women Compared 
With Men on Antiretroviral Therapy. .................................................................................................................................................................................. Page 34 


57. Association between fasting serum glucose levels and incidence of colorectal cancer in Korean men: the Korean Cancer 
Prevention Study-II. ................................................................................................................................................................................................................... Page 35 


58. Associations between smoking and beta-cell function in a non-hypertensive and non-diabetic population. Skaraborg 
Hypertension and Diabetes Project. ................................................................................................................................................................................... Page 35 


59. Diabetes mellitus and its association with central obesity and disability among older adults: a global perspective. ................. Page 36 


60. Characterizing the type 2 diabetes mellitus epidemic in Jordan up to 2050. .............................................................................................. Page 36 


61. Prediction of Persistent Impaired Glucose Tolerance in Patients with Minor Ischemic Stroke or Transient Ischemic 
Attack. .............................................................................................................................................................................................................................................. Page 37 


62. Predicted 25-hydroxyvitamin D score and incident type 2 diabetes in the Framingham Offspring Study. .................................... Page 37 


63. Weight Changes in General Practice. .......................................................................................................................................................................... Page 38 


64. [Tobacco smoking and sputum smear conversion in pulmonary tuberculosis]. .......................................................................................... Page 38 


65. Smoking and Risk of Ischemic Stroke in Young Men. ............................................................................................................................................. Page 39 


66. Impact of cigarette smoking on kidney inflammation and fibrosis in diabetic rats. .................................................................................. Page 39 


67. External Validation of a Tool Predicting 7-Year Risk of Developing Cardiovascular Disease, Type 2 Diabetes or Chronic 
Kidney Disease. ............................................................................................................................................................................................................................ Page 40 


68. Beneficial Effects of Breastfeeding on the Prevention of Metabolic Syndrome Among Postmenopausal Women. ................... Page 40 


69. Explanatory models of diabetes in urban poor communities in Accra, Ghana. ........................................................................................... Page 41 


70. Development of a clinical risk score for incident diabetes: A 10-year prospective cohort study. ...................................................... Page 41 
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71. A Prediction Model Based on Noninvasive Indicators to Predict the 8-Year Incidence of Type 2 Diabetes in Patients with 
Nonalcoholic Fatty Liver Disease: A Population-Based Retrospective Cohort Study. ................................................................................... Page 42 


72. The benefits of risk factor prevention in Americans aged 51 years and older. ........................................................................................... Page 42 


73. Nicotine triggers islet β cell senescence to facilitate the progression of type 2 diabetes. ..................................................................... Page 43 


74. Development of Microvascular Complications and Effect of Concurrent Risk Factors in Type 1 Diabetes: A Multistate 
Model From an Observational Clinical Cohort Study. .................................................................................................................................................. Page 43 


75. Prevalence of obesity, diabetes mellitus, hypertension and associated risk factors in a mining workforce, Democratic 
Republic of Congo. ...................................................................................................................................................................................................................... Page 44 


76. [European Guidelines on Cardiovascular Disease Prevention in Clinical Practice. CEIPC 2008 Spanish Adaptation]. ............ Page 44 


77. [European Guidelines on Cardiovascular Disease Prevention in Clinical Practice. CEIPC 2008 Spanish adaptation]. ............. Page 45 


78. Development and validation of risk models to predict the 7-year risk of type 2 diabetes: The Japan Epidemiology 
Collaboration on Occupational Health Study. ................................................................................................................................................................. Page 45 


79. Association between smoking and the peripheral vestibular disorder: a retrospective cohort study. ............................................. Page 46 


80. [European Guidelines on Cardiovascular Disease Prevention in Clinical Practice: CEIPC 2008 Spanish adaptation]. ............. Page 46 


81. [European Guidelines on Cardiovascular Disease Prevention in Clinical Practice. Spanish adaptation of the CEIPC 2008]. Page 47 


82. Impact of smoking on tooth loss in adults. ................................................................................................................................................................. Page 47 


83. Variation in tertiary prevention and health service utilization among the elderly: the role of urban-rural residence and 
supplemental insurance. ........................................................................................................................................................................................................... Page 48 


84. Trajectories of Cigarette Smoking Beginning in Adolescence Predict Insomnia in the Mid Thirties. ................................................ Page 48 


85. Are all people with diabetes and cardiovascular risk factors or microvascular complications at very high risk? Findings 
from the Risk and Prevention Study. ................................................................................................................................................................................... Page 49 


86. Risk factors for pancreatic cancer: case-control study. ........................................................................................................................................ Page 49 


87. Prospective association of serum adipocyte fatty acid-binding protein with heart failure hospitalization in diabetes. ........... Page 50 


88. Factors Affecting Self-Care Behavior Levels among Elderly Patients with Type 2 Diabetes: A Quantile Regression 
Approach. ....................................................................................................................................................................................................................................... Page 50 


89. Smoking is a Risk Factor for Endogenous Peritonitis in Patients Undergoing Peritoneal Dialysis. .................................................... Page 51 


90. Adherence to healthy lifestyles and incidence of diabetes and mortality among individuals with diabetes: a systematic 
review and meta-analysis of prospective studies. .......................................................................................................................................................... Page 51 


91. Screening for Diabetes Risk Using Integrated Dental and Medical Electronic Health Record Data. ................................................ Page 52 


92. [Spanish adaptation of the European Guidelines on Cardiovascular Disease Prevention]. .................................................................. Page 52 


93. The Prevalence of Dysglycemia-Based Chronic Disease in a European Population - a New Paradigm to Address Diabetes 
Burden: A Kardiovize Study. ................................................................................................................................................................................................... Page 53 


94. A Markov model of the cost-effectiveness of pharmacist care for diabetes in prevention of cardiovascular diseases: 
evidence from Kaiser Permanente Northern California. ............................................................................................................................................ Page 53 


95. [Incidence of severe exacerbation in patients diagnosed with diabetes and chronic obstructive pulmonary disease: 
Cohort study]. ............................................................................................................................................................................................................................... Page 54 


96. The effect of nisoldipine as compared with enalapril on cardiovascular outcomes in patients with non-insulin-dependent 
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97. Major dietary patterns, ethnicity, and prevalence of type 2 diabetes in rural Hawaii. ............................................................................ Page 55 


98. Assessing the Impact of Lifestyle Interventions on Diabetes Prevention in China: A Modeling Approach. ................................... Page 56 
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Results 100 of 579 results on Medline - (((model).ti,ab AND ((diabetes).ti,ab OR (type 2 
diabetes).ti,ab OR (diabetes mellitus).ti,ab OR (DM).ti,ab OR (maturity onset diab*).ti,ab 
OR (diab*).ti,ab OR (metabolic syn*).ti,ab OR (prediabetes).ti,ab OR (nondiabetic 
hyperglycaemia).ti,ab OR (impaired fasting glucose).ti,ab OR (impaired glucose 
tolerance).ti,ab)) AND ((prevention).ti,ab OR (prevent).ti,ab OR (delay).ti,ab OR 
(reverse).ti,ab)) AND ((smoking).ti,ab OR (smoking cessation).ti,ab) 


1. The Role of Diabetes Mellitus as an Effect Modifier of the Association Between Smoking Cessation and Its Clinical Prognoses: 
An Observational Cohort Study. 


Authors Wang, Yang; Tse, Lap Ah; Li, Guangwei; Yin, Lu; Chen, Tao; Zhao, Yanyan; Xu, Bo; Xian, Ying; Li, Wei 
Source Angiology; Jan 2021; vol. 72 (no. 1); p. 78-85 
Publication Date Jan 2021 
Publication Type(s)  Comparative Study Journal Article Observational Study 
PubMedID 32812445 
Database Medline 


Available at Angiology from EBSCO (MEDLINE Complete) 
Available at Angiology from Unpaywall 


Abstract The smoker's paradox refers to an increased risk of adverse clinical outcomes after smoking cessation in 
patients with coronary artery disease. The mechanisms involved are controversial. The present study evaluated 
the effect of delay in smoking cessation on clinical outcomes among patients after percutaneous coronary 
intervention (PCI) stratified by diabetes mellitus (DM). Patients included in this study came from an established 
Fu Wai hospital PCI cohort. Smoking behavior was recorded; clinical end points included all-cause mortality and 
repeat revascularization. The analyses were based on 8489 smokers who underwent PCI. Patients with and 
without DM were examined separately. Multivariable model analysis suggested that smoking cessation was 
associated with significant lower all-cause mortality both for non-DM and DM patients. The smoking paradox 
was observed for revascularization. However, the increased risk of repeat revascularization correlated with 
quitting time among non-DM patients only, especially if they stopped smoking late (>90 days) after their index 
procedure (adjusted hazard ratio, 3.40; 95% CI: 2.45-4.72). In conclusion, smoking cessation is associated with a 
lower mortality rate for PCI patients. However, the relative benefit on repeated revascularization was only 
observed among non-DM patients if they quit smoking early. 


2. The Effectiveness of Motivational Interviewing on Glycemic Control for Adults with Type 2 Diabetes Mellitus (DM2): A 
Systematic Review. 


Authors Concert, Catherine M; Burke, Robert E; Eusebio, Anny M; Slavin, Eileen A; Shortridge-Baggett, Lillie M 
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Publication Date 2012 
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Abstract REVIEW QUESTION/OBJECTIVEThe objective of this systematic review is to synthesize the best available 
evidence on the effects of motivational interviewing (MI) interventions (including adaptions of motivational 
interviewing [AMIs]) on the improvement of glycemic control in adults with type 2 
diabetes.BACKGROUNDWorldwide, 346 million people have diabetes. With the growing prevalence of 
diabetes, controlling modifiable risk factors is essential to preventing complications and disease progression. 
The prevalence of type 2 diabetes is estimated to be double the present rate and by the year 2034 nearly 44 
million Americans will have this preventable disease. In the United States (US), nearly 13 percent of adults aged 
20 years and older have diabetes; this includes 25.8 million people, adults and children . Type 2 diabetes is more 
common in ethnic groups inclusive of African Americans, Latinos, Native Americans, and Asian Americans, 
Native Hawaiians and other Pacific Islanders. Diabetes is especially common in the elderly, 10.9 million or 
26.9% of those aged 65 years and older have the disease. The US Centers for Disease Control and Prevention 
(CDC) estimates that 26% of US adults have impaired fasting glucose (IFG) of 100-125mg/dl and that 34% of 
adults meet the criteria for metabolic syndrome. An additional 35 % of adults have pre-diabetes, a condition 
marked by elevated blood sugar that is not yet in the diabetic range.Type 2 diabetes occurs when people have 
insulin resistance and insulin cannot be appropriately utilized for blood sugar regulation. Type 2 diabetes is 
characterised by impaired glucose tolerance. It can be defined by the criteria derived from the World Health 
Organization [WHO] that uses a single fasting glucose value of ≥ 126mg/dl or a single two hour glucose value of 
≥ 200mg/dl. A laboratory blood test examining levels of glycosylated haemoglobin (HgbA1c) provides an 
estimated average blood glucose level over the past two-three months. An HbA1C level of 6.5% or higher can 
indicate diabetes.Serious complications and premature death can ensue if type 2 diabetes is not treated. 
Collaboratively, the health care team and people with type 2 diabetes aim to manage this disease process, and 
lessen the risk of complications to the heart, blood vessels, nerves, eyes and kidneys. Comprehensive support, 
knowledge, multidisciplinary therapy and treatment modalities will enhance health outcomes and slow disease 
progression.The Healthy People 2020 initiative outlines several objectives to achieve these changes and cover a 
comprehensive assortment of disease specific management accountabilities including regular medical care and 
self-management education/training. Many behaviour change techniques and strategies are known to be 
successful, yet are seldom implemented in today's health care arena. Dieticians, diabetes educators, and nurse 
practitioners are in an excellent position to serve as change agents to assist patients with diabetes in making 
necessary lifestyle changes.Motivational interviewing (MI) is a well-known, scientifically tested method of 
counseling clients first described by Miller and further developed by Miller and Rollnick. Motivational 
interviewing is a useful intervention strategy in the treatment of lifestyle problems and diseases such as 
diabetes . MI is a client-oriented, directive method for enhancing intrinsic motivation to change by exploring 
and resolving ambivalence. The four guiding principles of MI are: express empathy, develop discrepancies, roll 
with resistance, and support self-efficacy. Adaptation of motivational interviewing (AMI) utilises the basic 
elements of motivational interviewing and also includes a feedback component. In clinical research, most 
empirical studies have dealt with the efficacy of AMIs and no studies have addressed the efficacy of MI in its 
relatively pure form.In clinical practice, health care providers utilise AMIs solely or in combination with other 
approaches such as the transtheoretical model (TTM) to promote behavioural change. These techniques are 
often used in brief sessions to maximise time, cost and efficiency.Motivational interviewing has been shown to 
be effective in counseling patients towards behaviour change in smoking cessation , increasing exercise, and 
reducing alcohol consumption. While combined effect estimates including body mass index (BMI) show a 
significant effect for MI, combined effect estimates for cigarettes per day and glycosylated haemoglobin (HA1c) 
were not significant . Isolated effects of MI on BMI and/or HbA1c have not been identified. Strong clinical 
evidence suggests that patients with diabetes should achieve certain clinical goals such as lowering HbA1c to 
reduce morbidity and mortality. Motivational interviewing is a technique that is effective in behaviour change 
and could potentially be effective with achieving these goals. MI may lead to improved quality of life, health 
status and clinical outcomes for persons with type 2 diabetes through empowerment and supporting informed 
decision-making, self-care behaviors, and problem-solving, with active participation and collaboration with the 
interdisciplinary health care team.A search of the MEDLINE, DARE, CINHAHL, PROSPERO, Joanna Briggs and 
Cochrane Libraries of Systematic Reviews failed to locate a review conducted on this topic. 


3. Cigarette smoking is an independent risk factor for type 2 diabetes: a four-year community-based prospective study. 
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Abstract OBJECTIVESWe investigated the association between smoking and its additive effects with insulin resistance 
and beta-cell function on the incidence of type 2 diabetes in a prospective population-based cohort 
study.DESIGN AND METHODA total of 10 038 subjects were recruited from rural and urban areas. All subjects 
underwent 75 g oral glucose tolerance tests and full biochemical assessments at baseline and during 4-year 
follow-up period. The final analysis was limited to 4041 men due to the low smoking rates in 
women.RESULTSThe ex- and heavy current smokers had the highest incidence of diabetes of 12.5% and 11.1% 
respectively, compared with never-smokers (7.9%) during 4 years. After multivariate adjustment by Cox-
proportional hazard model, ex- and current smokers reveal a relative risk of 1.60 (95% CI: 1.07-2.39), 2.06 
(1.35-3.16, for <20 cigarettes/day) and 2.41 (1.48-3.93, for > or =20 cigarettes/day) respectively compared 
with never smokers. The risk of new onset diabetes was the highest in those with low homeostasis model 
assessment for beta cell function (HOMA-beta) and high homeostasis model assessment for insulin resistance 
(HOMA-IR) group in both smokers and never smokers.CONCLUSIONSSmoking is an independent risk factor 
for type 2 diabetes mellitus and showed synergistic interaction with the status of low insulin secretion and high 
insulin resistance for developing diabetes. Given the high rates of smoking and growing burden of diabetes in 
the world, cessation of smoking should be considered as one of the key factors for diabetes prevention and 
treatment programmes. 


4. U-shaped association of sleep duration with metabolic syndrome and insulin resistance in patients with type 2 diabetes: the 
Fukuoka Diabetes Registry. 


Authors Ohkuma, Toshiaki; Fujii, Hiroki; Iwase, Masanori; Ogata-Kaizu, Shinako; Ide, Hitoshi; Kikuchi, Yohei; Idewaki, 
Yasuhiro; Jodai, Tamaki; Hirakawa, Yoichiro; Nakamura, Udai; Kitazono, Takanari 
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Abstract OBJECTIVESleep duration is suggested to be associated with adverse health outcomes. However, few studies 


are available on the impact of sleep duration on metabolic syndrome in patients with diabetes, who were at high 
risk for cardiovascular diseases (CVD). The objective of the present study was to examine the associations of 
sleep duration with metabolic syndrome and insulin resistance, a major pathophysiologic feature of metabolic 
syndrome, in patients with type 2 diabetes.MATERIALS/METHODSA total of 4402 Japanese patients with type 
2 diabetes aged ≥20years were divided into 5 groups according to self-reported sleep duration: less than 5.5h, 
5.5-6.4h, 6.5-7.4h, 7.5-8.4h, and more than 8.5h. The associations of sleep duration with metabolic syndrome 
and other cardiovascular risk factors were examined cross-sectionally.RESULTSThe proportions of patients 
who had metabolic syndrome increased significantly in both patients with shorter and longer sleep duration 
compared with those with 6.5-7.4h of sleep (P for quadratic trend <0.001). This U-shaped association remained 
significant after adjustment for potential confounders, including total energy intake, current smoking, current 
drinking and depressive symptoms. Each component of metabolic syndrome also showed similar trends. 
Furthermore, sleep duration had a quadratic association with homeostasis model assessment of insulin 
resistance and high sensitivity C-reactive protein.CONCLUSIONSSleep duration was shown to have a U-shaped 
relationship with metabolic syndrome and insulin resistance, independent of potential confounders, and 
therefore may be an important modifiable risk factor for CVD prevention in patients with type 2 diabetes. 


5. Occurrence and predictors of persistent impaired glucose tolerance after acute ischemic stroke or transient ischemic attack. 
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Abstract BACKGROUNDImpaired glucose tolerance is often present in patients with a transient ischemic attack (TIA) or 
ischemic stroke and doubles the risk of recurrent stroke. This impaired glucose tolerance can be transient, 
reflecting an acute stress response, or persistent, representing undiagnosed impaired glucose metabolism 
possibly requiring treatment. We aimed to assess the occurrence of persistent impaired glucose tolerance after 
a stroke or TIA and to develop a prediction model to identify patients at risk of persistent impaired glucose 
tolerance.METHODSPatients admitted to the stroke unit or TIA clinic of the Erasmus Medical Center with 
ischemic stroke or TIA and impaired glucose tolerance (2-hour postload glucose level of 7.8-11.0 mmol/L) were 
consecutively enrolled between July 2009 and June 2012. The oral glucose tolerance test was repeated after 
3 months and patients were classified as having transient impaired glucose tolerance or persistent impaired 
glucose tolerance. We developed a prediction model by means of a multivariable logistic regression model. We 
calculated the area under the receiver operating characteristic curve (AUC) to quantify the performance of the 
model and the internal validity by bootstrapping.RESULTSOf the 101 patients included, 53 (52%) had persistent 
impaired glucose tolerance or progression to diabetes. These patients were older and more often had 
hypertension and used statins. A prediction model including age, current smoking, statin use, triglyceride, 
hypertension, previous ischemic cardiovascular disease, body mass index, and fasting plasma glucose accurately 
predicted persistent impaired glucose tolerance (bootstrapped AUC, .777), with statin use, triglyceride, and 
fasting plasma glucose as the most important predictors.CONCLUSIONSHalf of the patients with impaired 
glucose tolerance after a TIA or ischemic stroke have persistent impaired glucose tolerance. We provide a 
prediction model to identify patients at risk of persistent impaired glucose tolerance, with statin use, 
triglyceride, and fasting plasma glucose as the most important predictors, which after external validation might 
be used to optimize secondary prevention. 


6. Active smoking among people with diabetes mellitus or hypertension in Africa: a systematic review and meta-analysis. 
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Abstract The objective was to summarize existing data on the prevalence of active tobacco smoking among patients with 
hypertension or diabetes mellitus in Africa. We searched PubMed, EMBASE, and AJOL to include studies 
published from January 01, 2000 to August 23, 2017 reporting on the prevalence of active smoking in 
individuals aged ≥15 years with hypertension or diabetes mellitus residing inside Africa. We used a random-
effects meta-analysis model to pool studies. The pooled prevalence of active smoking among patients with 
hypertension or diabetes was 12.9% (95%CI: 10.6-15.3; 50 studies; 16,980 patients) and 12.9% (95%CI: 
9.6-16.6; 42 studies; 18,564 patients), respectively. For both conditions, the prevalence of active smoking was 
higher in males than in females (p < 0.001), and in Northern compared to sub-Saharan Africa (p < 0.001). There 
was no difference between urban and rural settings, and between community-based and hospital-based 
studies, except for patients with diabetes for whom the prevalence was higher in hospital-based studies 
(p = 0.032). The prevalence of active smoking is high among patients with hypertension or diabetes mellitus in 
Africa, with the heaviest burden in Northern Africa. Interventions for smoking prevention or cessation should 
be implemented in these high risk populations, targeting particularly the males. 


7. Design and rationale of the Cardiovascular Health and Text Messaging (CHAT) Study and the CHAT-Diabetes Mellitus (CHAT-
DM) Study: two randomised controlled trials of text messaging to improve secondary prevention for coronary heart disease and 
diabetes. 
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L; Yan, Xiaofang; Guan, Wenchi; Li, Jing; Li, Xi; Spertus, John A; Masoudi, Frederick A; Krumholz, Harlan M; 
Jiang, Lixin 
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Abstract INTRODUCTIONMobile health interventions have the potential to promote risk factor management and 
lifestyle modification, and are a particularly attractive approach for scaling across healthcare systems with 
limited resources. We are conducting two randomised trials to evaluate the efficacy of text message-based 
health messages in improving secondary coronary heart disease (CHD) prevention among patients with or 
without diabetes.METHODS AND ANALYSISThe Cardiovascular Health And Text Messaging (CHAT) Study and 
the CHAT-Diabetes Mellitus (CHAT-DM) Study are multicentre, single-blind, randomised controlled trials of 
text messaging versus standard treatment with 6 months of follow-up conducted in 37 hospitals throughout 17 
provinces in China. The intervention group receives six text messages per week which target blood pressure 
control, medication adherence, physical activity, smoking cessation (when appropriate), glucose monitoring and 
lifestyle recommendations including diet (in CHAT-DM). The text messages were developed based on 
behavioural change techniques, using models such as the information-motivation-behavioural skills model, goal 
setting and provision of social support. A total sample size of 800 patients would be adequate for CHAT Study 
and sample size of 500 patients would be adequate for the CHAT-DM Study. In CHAT, the primary outcome is 
the change in systolic blood pressure (SBP) at 6 months. Secondary outcomes include a change in proportion of 
patients achieving a SBP <140 mm Hg, low-density lipoprotein cholesterol (LDL-C), physical activity, medication 
adherence, body mass index (BMI) and smoking cessation. In CHAT-DM, the primary outcome is the change in 
glycaemic haemoglobin (HbA1C) at 6 months. Secondary outcomes include a change in the proportion of 
patients achieving HbA1C<7%, fasting blood glucose, SBP, LDL-C, BMI, physical activity and medication 
adherence.ETHICS AND DISSEMINATIONThe central ethics committee at the China National Center for 
Cardiovascular Disease and the Yale University Institutional Review Board approved the CHAT and CHAT-DM 
studies. Results will be disseminated via usual scientific forums including peer-reviewed publications.TRIAL 
REGISTRATION NUMBERCHAT (NCT02888769) and CHAT-DM (NCT02883842); Pre-results. 


8. Effects of smoking, obesity and physical activity on the risk of type 2 diabetes in middle-aged Finnish men and women. 
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Abstract OBJECTIVETo examine the association of cigarette smoking with the risk of type 2 diabetes and to find out 
whether the association is modified by obesity and physical activity.DESIGN AND SUBJECTSA prospective 
study comprising 41,372 men and women aged 25--64 years without a history of diabetes, coronary heart 
disease or stroke at baseline. Data on incident cases of diabetes were ascertained through the nationwide Drug 
Register and the Hospital Discharge Register. During the mean follow-up of 21 years 2770 subjects were 
diagnosed with type 2 diabetes. The Cox proportional hazards model was used to estimate the effect of 
smoking and other factors on the risk of type 2 diabetes.RESULTSSmoking had a graded association with the 
risk type 2 diabetes, and it remained significant after controlling for age and major risk factors. The 
multifactorial-adjusted (age, study year, education, body mass index (BMI), systolic blood pressure, physical 
activity and coffee and alcohol drinking) hazard ratio was 1.22 [95% confidence interval (CI) 1.04--1.43] 
amongst men smoking less than 20 cigarettes per day and 1.57 (95% CI 1.34--1.84) amongst men smoking 20 
cigarettes per day or more. In women the corresponding hazard ratios were 1.46 (95% CI 1.21--1.76) and 1.87 
(95% CI 1.36--2.59) respectively. Smoking increased the risk of type 2 diabetes at all levels of BMI and physical 
activity.CONCLUSIONSmoking is a risk factor for type 2 diabetes independently of BMI and physical activity. 
Prevention of smoking should be encouraged as a part of efforts to reduce the risk of type 2 diabetes, and it will 
result in other health benefits, too. 


9. Diabetes mellitus and cigarette smoking. Findings from the 1989 National Health Interview Survey. 
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Abstract OBJECTIVETo compare the prevalence of current smoking in the U.S. diabetic population with that of the 
nondiabetic population.RESEARCH DESIGN AND METHODSUsing data from the 1989 National Health 
Interview Survey--a nationally representative sample--we calculated the prevalence of current smoking for 
2,405 people with self-reported diabetes and 20,131 people without this condition.RESULTSOverall, the age-
adjusted prevalence of smoking was 27.3% among people with diabetes and 25.9% among people without 
diabetes. The prevalence of smoking did not differ significantly between participants with and without diabetes 
when they were stratified by age, sex, race, or education. Black and Hispanic men with diabetes had a higher 
prevalence of smoking than did white men with diabetes and black and Hispanic men without diabetes, but 
none of these differences were statistically significant. Among people with diabetes, age, race, sex, and 
educational status were independent predictors of current smoking in a multiple-logistic regression model. 
Duration of diabetes was not related to smoking.CONCLUSIONSThese data again emphasize the need to 
prevent and reduce smoking in the diabetic population. Smoking cessation programs should particularly target 
people with diabetes who are < or = 44 years of age. Black and Hispanic men are also prime targets for 
intervention efforts. 


10. Prediction of individual life-years gained without cardiovascular events from lipid, blood pressure, glucose, and aspirin 
treatment based on data of more than 500 000 patients with Type 2 diabetes mellitus. 
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Abstract AIMSAlthough group-level effectiveness of lipid, blood pressure, glucose, and aspirin treatment for prevention 
of cardiovascular disease (CVD) has been proven by trials, important differences in absolute effectiveness exist 
between individuals. We aim to develop and validate a prediction tool for individualizing lifelong CVD 
prevention in people with Type 2 diabetes mellitus (T2DM) predicting life-years gained without myocardial 
infarction or stroke.METHODS AND RESULTSWe developed and validated the Diabetes Lifetime-perspective 
prediction (DIAL) model, consisting of two complementary competing risk adjusted Cox proportional hazards 
functions using data from people with T2DM registered in the Swedish National Diabetes Registry 
(n = 389 366). Competing outcomes were (i) CVD events (vascular mortality, myocardial infarction, or stroke) 
and (ii) non-vascular mortality. Predictors were age, sex, smoking, systolic blood pressure, body mass index, 
haemoglobin A1c, estimated glomerular filtration rate, non- high-density lipoprotein cholesterol, albuminuria, 
T2DM duration, insulin treatment, and history of CVD. External validation was performed using data from the 
ADVANCE, ACCORD, ASCOT and ALLHAT-LLT-trials, the SMART and EPIC-NL cohorts, and the Scottish 
diabetes register (total n = 197 785). Predicted and observed CVD-free survival showed good agreement in all 
validation sets. C-statistics for prediction of CVD were 0.83 (95% confidence interval: 0.83-0.84) and 0.64-0.65 
for internal and external validation, respectively. We provide an interactive calculator at www.U-Prevent.com 
that combines model predictions with relative treatment effects from trials to predict individual benefit from 
preventive treatment.CONCLUSIONCardiovascular disease-free life expectancy and effects of lifelong 
prevention in terms of CVD-free life-years gained can be estimated for people with T2DM using readily 
available clinical characteristics. Predictions of individual-level treatment effects facilitate translation of trial 
results to individual patients. 


11. The American Heart Association Ideal Cardiovascular Health and Incident Type 2 Diabetes Mellitus Among Blacks: The 
Jackson Heart Study. 
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Abstract BACKGROUNDThe concept of ideal cardiovascular health (CVH), defined by the American Heart Association 
primarily for coronary heart disease and stroke prevention, may apply to diabetes mellitus prevention among 
blacks.METHODS AND RESULTSOur sample included 2668 adults in the Jackson Heart Study with complete 
baseline data on 6 of 7 American Heart Association CVH metrics (body mass index, healthy diet, smoking, total 
cholesterol, blood pressure, and physical activity). Incident diabetes mellitus was defined as fasting glucose 
≥126 mg/dL, physician diagnosis, use of diabetes mellitus drugs, or glycosylated hemoglobin ≥6.5%. A summary 
CVH score from 0 to 6, based on presence/absence of ideal CVH metrics, was derived for each participant. Cox 
regression was used to estimate adjusted hazard ratios. Mean age was 55 years (65% women) with 492 incident 
diabetes mellitus events over 7.6 years (24.6 cases/1000 person-years). Three quarters of participants had only 
1 or 2 ideal CVH metrics; no participant had all 6. After adjustment for demographic factors (age, sex, 
education, and income) and high-sensitivity C-reactive protein, each additional ideal CVH metric was associated 
with a 17% diabetes mellitus risk reduction (hazard ratio, 0.83; 95% CI, 0.74-0.93). The association was 
attenuated with further adjustment for homeostasis model assessment for insulin resistance (hazard ratio, 
0.89; 95% CI, 0.79-1.00). Compared with participants with 1 or no ideal CVH metric, diabetes mellitus risk was 
15% and 37% lower in those with 2 and ≥3 ideal CVH metrics, respectively.CONCLUSIONSThe AHA concept of 
ideal CVH is applicable to diabetes mellitus prevention among blacks. These associations were largely explained 
by insulin resistance. 


12. Prescription of lipid-lowering medications for patients with type 2 diabetes mellitus and risk-associated LDL cholesterol: a 
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Abstract BACKGROUNDManagement of type 2 diabetes mellitus (T2DM) encompasses intensive glycaemic control, 
along with treatment of comorbidities and complications to handle the increased risk of cardiovascular disease 
(CVD). Improved control of LDL-cholesterol (LDL-C) with lipid-lowering medications is associated with reduced 
CVD risk in T2DM patients. Thus, treatment guidelines recommend lipid-lowering medications for T2DM 
patients with LDL-C above risk-associated thresholds. This study aimed to assess healthcare provider 
adherence to guidelines regarding lipid-lowering medication prescription among T2DM patients and to analyse 
factors associated with lipid-lowering medication prescription.METHODSObservations in 2007 - 2014 for 
T2DM patients age ≥ 18 were collected from the Swedish National Diabetes Register. Observations were 
excluded if they lacked information about LDL-C, lipid-lowering medication prescription or CVD. Observations 
with established CVD were attributed to secondary prevention; remaining observations were attributed to 
primary prevention. The analyses included primary and secondary prevention observations with LDL-C above 
risk-associated thresholds (LDL-C ≥ 2.5 mmol/l and LDL-C ≥ 1.8 mmol/l respectively). Guideline adherence was 
analysed as the probability of prescribing lipid-lowering medications using mixed-effect model regression 
adjusted for potential confounders. Factors associated with prescribing lipid-lowering medications were 
analysed for patient and healthcare provider characteristics using mixed-effect model regression and odds 
ratio.RESULTSA total of 1,204,376 observations from 322,046 patients reported by 1352 healthcare providers 
were included. Primary prevention accounted for 63%; 52% were men, mean age was 64 and mean LDL-C was 
3.4 mmol/l. For secondary prevention, 60% were men, mean age was 72 and mean LDL-C was 2.7 mmol/l. 
During 2007-2014, guideline adherence ranged from 36 to 47% for primary prevention and 59 to 69% for 
secondary prevention. In general, concomitant prescription of diabetes medications, antiplatelets and 
antihypertensives along with smoking and specialised care were associated with higher prescription of lipid-
lowering medications. Patients age ≥ 80 were associated with lower prescription of lipid-lowering medications. 
Higher prescription was associated with longer diabetes duration in primary prevention and men in secondary 
prevention.CONCLUSIONSAdherence to treatment guidelines levelled off after an initial increase in both 
prevention groups. Lipid-lowering medication prescription was based on individualised CVD risk. 


13. Optimal allocation of resources across four interventions for type 2 diabetes. 
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Database Medline 
Abstract BACKGROUNDSeveral interventions can be applied to prevent complications of type 2 diabetes. This article 


examines the optimal allocation of resources across 4 interventions to treat patients newly diagnosed with type 
2 diabetes. The interventions are intensive glycemic control, intensified hypertension control, cholesterol 
reduction, and smoking cessation.METHODSA linear programming model was designed to select sets of 
interventions to maximize quality-adjusted life years (QALYs), subject to varied budget and equity 
constraints.RESULTSFor no additional cost, approximately 211,000 QALYs can be gained over the lifetimes of 
all persons newly diagnosed with diabetes by implementing interventions rather than standard care. With 
increased availability of funds, additional health benefits can be gained but with diminishing marginal returns. 
The impact of equity constraints is extensive compared to the solution with the same intervention costs and no 
equity constraint. Under the conditions modeled, intensified hypertension control and smoking cessation 
interventions were provided most often, and intensive glycemic control and cholesterol reduction interventions 
were provided less often.CONCLUSIONSA resource allocation model identifies trade-offs involved when 
imposing budget and equity constraints on care for individuals with newly diagnosed diabetes. 


14. Low-Dose Aspirin for Primary Prevention of Cardiovascular Events in Patients With Type 2 Diabetes Mellitus: 10-Year 
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Abstract BACKGROUNDThe long-term efficacy and safety of low-dose aspirin for primary prevention of cardiovascular 
events in patients with type 2 diabetes mellitus are still inconclusive.METHODSThe JPAD trial (Japanese 
Primary Prevention of Atherosclerosis With Aspirin for Diabetes) was a randomized, open-label, standard care-
controlled trial examining whether low-dose aspirin affected cardiovascular events in 2539 Japanese patients 
with type 2 diabetes mellitus and without preexisting cardiovascular disease. Patients were randomly allocated 
to receive aspirin (81 or 100 mg daily; aspirin group) or no aspirin (no-aspirin group) in the JPAD trial. After that 
trial ended in 2008, we followed up with the patients until 2015, with no attempt to change the previously 
assigned therapy. Primary end points were cardiovascular events, including sudden death, fatal or nonfatal 
coronary artery disease, fatal or nonfatal stroke, and peripheral vascular disease. For the safety analysis, 
hemorrhagic events, consisting of gastrointestinal bleeding, hemorrhagic stroke, and bleeding from any other 
sites, were also analyzed. The primary analysis was conducted for cardiovascular events among patients who 
retained their original allocation (a per-protocol cohort). Analyses on an intention-to-treat cohort were 
conducted for hemorrhagic events and statistical sensitivity.RESULTSThe median follow-up period was 10.3 
years; 1621 patients (64%) were followed up throughout the study; and 2160 patients (85%) retained their 
original allocation. Low-dose aspirin did not reduce cardiovascular events in the per-protocol cohort (hazard 
ratio, 1.14; 95% confidence interval, 0.91-1.42). Multivariable Cox proportional hazard model adjusted for age, 
sex, glycemic control, kidney function, smoking status, hypertension, and dyslipidemia showed similar results 
(hazard ratio, 1.04; 95% confidence interval, 0.83-1.30), with no heterogeneity of efficacy in subgroup analyses 
stratified by each of these factors (all interaction P>0.05). Sensitivity analyses on the intention-to-treat cohort 
yielded consistent results (hazard ratio, 1.01; 95% confidence interval, 0.82-1.25). Gastrointestinal bleeding 
occurred in 25 patients (2%) in the aspirin group and 12 (0.9%) in the no-aspirin group (P=0.03), and the 
incidence of hemorrhagic stroke was not different between groups.CONCLUSIONSLow-dose aspirin did not 
affect the risk for cardiovascular events but increased risk for gastrointestinal bleeding in patients with type 2 
diabetes mellitus in a primary prevention setting.CLINICAL TRIAL REGISTRATIONURL: 
http://www.clinicaltrials.gov. Unique identifier: NCT00110448. 
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Authors Akalu, Yonas; Birhan, Ambaye 
Source Journal of diabetes research; 2020; vol. 2020 ; p. 9419413 
Publication Date 2020 
Publication Type(s)  Journal Article 
PubMedID 32090126 
Database Medline 


HDAS Export
Search Strategy Conceptual model


17 Jan 22 - 11:54


Page 13 of 60



https://doi.org/10.1161/CIRCULATIONAHA.116.025760

https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.116.025760





Available at Journal of diabetes research from Europe PubMed Central - Open Access 
Available at Journal of diabetes research from Hindawi Open Access Journals 
Available at Journal of diabetes research from EBSCO (MEDLINE Complete) 
Available at Journal of diabetes research from Unpaywall 


Abstract BackgroundPeripheral arterial disease (PAD), one of the major macrovascular complications of diabetes, is 
associated with cardiovascular mortality and a high rate of disability following the amputation of an extremity 
in diabetes patients. However, there is no data on the prevalence of PAD among type 2 diabetes patients in 
Ethiopia. Therefore, the current study is aimed at determining the prevalence and associated factors of PAD 
among type 2 diabetes patients at Debre Tabor General Hospital, Debre Tabor, Northwest Ethiopia.MethodsAn 
institution-based cross-sectional study was conducted among type 2 diabetes mellitus patients from February 1 
to August 30, 2019. A pretested interviewer-administered questionnaire was used to collect the data. The 
presence of stenosis and its grading were determined by color Doppler ultrasonography. Data were entered 
using EpiData-V.4.6 and analyzed by STATA-14. Bivariable and multivariable logistic regression was performed 
to identify associated factors of peripheral arterial disease. Adjusted odds ratio (AOR) and its confidence 
interval were estimated for potential predictors included in the final model. P ≤ 0.05 was used to declare 
statistical significance.ResultsThe mean age of the study participants was 61.2 ± 7.3 years. One hundred 
seventy-two (61.4%) patients were males. The prevalence of PAD in this study was 30.7% (95% CI 
(25.3-36.2%)). Of these, 37 (43%) were symptomatic. Age (AOR = 1.09, 95% CI (1.03-1.16)), higher HbA1c (AOR 
= 1.97, 95% CI (1.03-3.40)), being an ex-smoker (AOR = 4.68, 95% CI (1.93-11.30)), and current cigarette 
smoking (AOR = 5.84, 95% CI (1.79-19.04)) were significantly associated with PAD.ConclusionThe prevalence 
of peripheral arterial disease among type 2 diabetes patients was high. Increasing age, high HbA1c, and being 
cigarette smokers increase the likelihood of developing peripheral arterial disease. Clinicians should prevent 
PAD; screen T2DM patients who are aged, with high HbA1c, and cigarette smokers; and treat them timely. 


16. Factors associated with smoking cessation in patients with coronary heart disease: a cohort analysis of the German subset 
of EuroAspire IV survey. 
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Abstract BACKGROUNDTobacco smoking is one of the most important risk factors of coronary heart disease (CHD). 
Hence, smoking cessation is considered pivotal in the prevention of CHD. The current study aimed to evaluate 
smoking cessation patterns and determine factors associated with smoking cessation in patients with 
established CHD.METHODSThe fourth European Survey of Cardiovascular Disease Prevention and Diabetes 
investigated quality of CHD care in 24 countries across Europe in 2012/13. In the German subset, smoking 
cessation patterns and clinical characteristics were repetitively assessed a) during index event due to CHD by 
medical record abstraction, b) as part of a face-to-face interview 6 to 36 months after the index event (i.e. 
baseline visit), and c) by telephone-based follow-up interview two years after the baseline visit. Logistic 
regression analysis was performed to search for factors determining smoking status at the time of the 
telephone interview.RESULTSOut of 469 participants available for follow-up, 104 (22.2%) had been classified as 
current smokers at the index event. Of those, 65 patients (62.5%) had quit smoking at the time of the telephone 
interview, i.e., after a median observation period of 3.5 years (quartiles 3.0, 4.1). Depressed mood at baseline 
visit and higher education level were less prevalent amongst quitters vs non-quitters (17.2% vs 35.9%, p = 0.03 
and 15.4% vs 33.3%, p = 0.03), cardiac rehabilitation programs were more frequently attended by quitters 
(83.1% vs 48.7%, p < 0.001), and there was a trend for a higher prevalence of diabetes at baseline visit in 
quitters (37.5% vs 20.5%, p = 0.07). In the final multivariable model, cardiac rehabilitation was associated with 
smoking cessation (OR 5.19; 95%CI 1.87 to 14.46; p = 0.002).DISCUSSIONAttending a cardiac rehabilitation 
program after a cardiovascular event was associated with smoking cessation supporting its use as a platform for 
smoking cessation counseling and relapse prevention. 
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Abstract BackgroundControl of diabetes plays an important role in improving complications and disabilities and quality 
of life. This study aimed to evaluate the 3-year changes in fasting blood glucose (FBG) values and its related 
factors in patients with type 2 diabetes.MethodsIn this retrospective cohort study, 500 patients with type 2 
diabetes covered by the National Diabetic Prevention and Care Plan during 2013-2016 were selected based on 
random cluster systematic sampling. A linear mixed model was used to study changes in FBG levels and their 
related factors. The data were analyzed using the R3.2.0 software.ResultsThe patients' mean age was 47.7 
years. Among these patients, 58.6% were female, 19.8% had a history of smoking. High FBG was associated 
with high disease duration, high body mass index (BMI), low age, normal BMI at baseline, insulin therapy, 
smoking, and family history of diabetes. Trend of FBG in follow-up was decreasing.ConclusionsGiven that 
patients who received insulin therapy had higher mean FBG, it is recommended to examine their insulin dose 
and modifications should be made in terms of the patients' needs during their continuous follow-up. Weight loss 
during follow-up and cessation of smoking indicate a favorable prognosis of disease. More attention should be 
paid to younger patients in care. Patients are encouraged to start treatment and care at the same time diagnose. 


18. Validation of an instrument to measure adherence to type 2 diabetes management. 
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Abstract Background Adherence to type 2 diabetes management is defined as the extent to which the behaviour of a 


person matches the one recommended by health care professionals. Control of this disease depends on 
adherence to diabetes management, which includes monitoring blood glucose levels, adopting a healthy diet, 
exercising, taking medication, quitting smoking, and undergoing psychosocial care and periodic check-ups. This 
can also prevent health complications and reduce medical costs. Objective The objective of this study is to 
validate a culturally appropriate instrument directed towards the Mexican population that measures a patient's 
level of adherence to their type 2 diabetes mellitus management. Method The study design was cross-sectional. 
The instrument was applied individually (face to face researcher-assisted survey) by a member of the team. The 
study sample included 200 participants, which were attended at an outpatient clinic. To evaluate the 
psychometric validity of the scale we calculated response frequencies, the discrimination of items for extreme 
groups, the validity, and the internal reliability. The scale of adherence for complete management in patients 
with type 2 diabetes includes disease monitoring, complication prevention, and social support using questions 
and answers based on the Likert scale, corresponding to the 5 stages of the transtheoretical model. Main 
outcome measure The validity and internal reliability of the instrument to measure adherence to type 2 
diabetes management, which proved to be justifiable and reliable with a Cronbach's alpha of 0.92 and a total 
explained variance of 65.03%. Results The instrument was composed of 29 items and 6 factors: adherence to 
medical Cronbach's alpha = 0.92 and dietary treatment Cronbach's alpha = 0.88, change in dietary habits 
Cronbach's alpha = 0.89, adherence to physical activity and exercise Cronbach's alpha = 0.84, social support 
Cronbach's alpha = 0.79, and prevention of complications Cronbach's alpha = 0.70. The instrument obtained a 
content validity index (I-CVI) of 0.9. Conclusion The proposed instrument, which includes factors that measure 
adherence in type 2 diabetes mellitus patient's management, using the transtheoretical model of behaviour 
change to simultaneously identify patient motivation to change their lifestyle, is valid and reliable. 
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Abstract BACKGROUNDType 2 diabetes is associated with significant morbidity and mortality. Modifiable risk factors 
have been found to contribute up to 60% of type 2 diabetes risk. However, type 2 diabetes continues to rise 
despite implementation of interventions based on traditional risk factors. There is a clear need to identify 
additional risk factors for chronic disease prevention. The aim of this study was to examine the relationship 
between perceived stress and type 2 diabetes onset, and partition the estimates into direct and indirect 
effects.METHODS AND FINDINGSWomen born in 1946-1951 (n = 12,844) completed surveys for the 
Australian Longitudinal Study on Women's Health in 1998, 2001, 2004, 2007 and 2010. The total causal effect 
was estimated using logistic regression and marginal structural modelling. Controlled direct effects were 
estimated through conditioning in the regression model. A graded association was found between perceived 
stress and all mediators in the multivariate time lag analyses. A significant association was found between 
hypertension, as well as physical activity and body mass index, and diabetes, but not smoking or diet quality. 
Moderate/high stress levels were associated with a 2.3-fold increase in the odds of diabetes three years later, 
for the total estimated effect. Results were only slightly attenuated when the direct and indirect effects of 
perceived stress on diabetes were partitioned, with the mediators only explaining 10-20% of the excess 
variation in diabetes.CONCLUSIONSPerceived stress is a strong risk factor for type 2 diabetes. The majority of 
the effect estimate of stress on diabetes risk is not mediated by the traditional risk factors of hypertension, 
physical activity, smoking, diet quality, and body mass index. This gives a new pathway for diabetes prevention 
trials and clinical practice. 
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Abstract OBJECTIVEThis study aimed to determine the contribution of individual and contextual socioeconomic status 
(SES) to the prevalence of diabetes mellitus and glucose intolerance in the adult population in rural southwest 
China.METHODSA population-based cross-sectional study of diabetes was performed in 4801(2152 men) 
Chinese adults (≥ 25 years old). Multilevel logistic regression model was used to examine the association 
between individuals' and townships' variables and the prevalence of diabetes mellitus and glucose 
intolerance.RESULTSThe age-and gender-standardized prevalence of diabetes mellitus and glucose intolerance 
were 7.1% (3.6% for undiagnosed) and 8.8% in adults aged ≥ 25 years, respectively, and increasing with age. 
Females were more likely to develop diabetes than males. The probability of developing diabetes increased with 
BMI. Both contextual and individual educational level and yearly household income were found to be negatively 
associated with the prevalence of diabetes. Residence in communities with a higher percentage of ethnic 
minorities was associated with higher prevalence of diabetes. Smoking had a protective effect for diabetes, 
drinking had a positive association with diabetes mellitus and glucose intolerance.CONCLUSIONSDiabetes 
mellitus and glucose intolerance are common in rural adults of southwest China by international standards. 
These results indicate that diabetes mellitus has become a major public health problem in rural areas in 
southwest China, and strategies aimed at the prevention and treatment of diabetes mellitus and glucose 
intolerance are needed. 


21. Prevalence and associated factors of diabetes and impaired fasting glucose in Chinese hypertensive adults aged 45 to 75 
years. 
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Abstract OBJECTIVEThis study examined the prevalence of impaired fasting glucose (IFG) and diabetes and their 
associated factors in 17,184 Chinese hypertensive adults aged 45-75 years.METHODSA cross-sectional 
investigation was carried out in a rural area of Lianyungang, China. Previously undiagnosed diabetes [fasting 
plasma glucose (FPG) ≥ 7.0 mmol/l] and IFG (6.1-6.9 mmol/l) were defined based on FPG concentration. 
Previously diagnosed diabetes was determined on the basis of self-report. Total diabetes included both 
previously diagnosed diabetes and previously undiagnosed diabetes.RESULTSThe prevalence of previously 
diagnosed diabetes, undiagnosed diabetes, and IFG were 3.4%, 9.8%, and 14.1%, respectively. About 74.2% of 
the participants with diabetes had not previously been diagnosed. In the multivariable logistic-regression 
model, older age, men, antihypertensive treatment, obesity (BMI ≥ 25 kg/m(2)), abdominal obesity (waist 
circumference ≥ 90 cm for men and ≥ 80 cm for women), non-current smoking, a family history of diabetes, 
higher heart rate, lower physical activity levels, and inland residence (versus coastal) were significantly 
associated with both total diabetes and previously undiagnosed diabetes. Furthermore, methylene- 
tetrahydrofolate reductase (MTHFR) 677 TT genotype was an independent associated factor for total diabetes, 
and current alcohol drinking was an independent associated factor for previously undiagnosed diabetes. At the 
same time, older age, men, abdominal obesity, non-current smoking, current alcohol drinking, a family history of 
diabetes, higher heart rate, and inland residence (versus coastal) were important independent associated 
factors for IFG.CONCLUSIONIn conclusion, we found a high prevalence of diabetes in Chinese hypertensive 
adults. Furthermore, about three out of every four diabetic adults were undiagnosed. Our results suggest that 
population-level measures aimed at the prevention, identification (even if only based on the FPG evaluation), 
and treatment of diabetes should be urgently taken to overcome the diabetes epidemic in Chinese hypertensive 
adults. 
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Abstract BACKGROUNDThe benefit of statins for prevention of cardiovascular events in type 2 diabetes is established, 
but a gap exists between guideline recommendations and clinical practice. The aim of the study was to identify 
patient-related factors predicting statin prescription.METHODSWe assessed the quality of care in 51,640 
patients with type 2 diabetes in a German diabetes registry. Patients were stratified according to primary and 
secondary prevention. Five-year risk for cardiovascular events was calculated in primary prevention patients. A 
multivariate adjusted logistic regression model was constructed to determine which parameters influenced 
statin prescription.RESULTS34% had established atherosclerotic disease and 25.5% received a statin. 
Prescription was significantly higher in the secondary compared to the primary prevention group (38.1% [95% 
CI 37.4-38.9%] vs. 18.5% [95% CI 18.0-19.0%], respectively). In primary prevention the odds for statin 
prescription increased with estimated cardiovascular risk (OR 1.17 per 5% increase in 5-year risk, 95% CI 
1.11-1.22). Positive predictors for statin prescription were secondary prevention, hypertension, former 
smoking, baseline LDL-cholesterol, and microalbuminuria. The odds of receiving a statin had an inverted U-
shaped relation with age (nadir, 66 years), age at first diagnosis of diabetes (nadir, 56 years), and body mass 
index (nadir, 32 kg/m2). The model predicted prescription in 70% of the patients correctly.CONCLUSIONThe 
majority of patients with type 2 diabetes are not receiving statins. The predominant factors determining statin 
prescription are the patient's prevention status and, in primary prevention, estimated cardiovascular risk. The 
results suggest that although physicians are aware of the general concept of cardiovascular risk, they fail to 
consistently implement guidelines. 


23. Protocol for a clinical trial of text messaging in addition to standard care versus standard care alone in prevention of type 2 
diabetes through lifestyle modification in India and the UK. 
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Abstract BACKGROUNDType 2 diabetes is a serious clinical problem in both India and the UK. Adoption of a healthy 
lifestyle through dietary and physical activity modification can help prevent type 2 diabetes. However, 
implementing lifestyle modification programmes to high risk groups is expensive and alternative cheaper 
methods are needed. We are using a short messaging service (SMS) programme in our study as a tool to provide 
healthy lifestyle advice and an aid to motivation. The aim of the study is to assess the efficacy and user 
acceptability of text messaging employed in this way for people with pre-diabetes (HbA1c 6.0% to ≤6.4%; 
42-47 mmol/mol) in the UK and India.METHODS/DESIGNThis is a randomised, controlled trial with 
participants followed up for 2 years. After being screened and receiving a structured education programme for 
prediabetes, participants are randomised to a control or intervention group. In the intervention group, text 
messages are delivered 2-3 times weekly and contain educational, motivational and supportive content on diet, 
physical activity, lifestyle and smoking. The control group undergoes monitoring only. In India, the trial involves 
5 visits after screening (0, 6, 12, 18 and 24 months). In the UK there are 4 visits after screening (0, 6, 12 and 
24 months). Questionnaires (EQ-5D, RPAQ, Transtheoretical Model of Behavioural Change, and food frequency 
(UK)/24 h dietary recall (India)) and physical activity monitors (Actigraph GT3X+ accelerometers) are assessed 
at baseline and all follow-up visits. The SMS acceptability questionnaires are evaluated in all follow-up visits. 
The primary outcome is progression to type 2 diabetes as defined by an HbA1c of 6.5% or over(India) and by 
any WHO criterion(UK). Secondary outcomes are the changes in body weight, body mass index, waist 
circumference, blood pressure, fasting plasma glucose; lipids; proportion of participants achieving HbA1c 
≤6.0%; HOMA-IR; HOMA-β; acceptability of SMS; dietary parameters; physical activity and quality of 
life.DISCUSSIONThe study is designed to assess the efficacy of tailored text messaging in addition to standard 
lifestyle advice to reduce the progression from prediabetes to type 2 diabetes in the two different 
countries.TRIAL REGISTRATIONClinicalTrials.gov ; NCT01570946 , 4th April 2012 (India); NCT01795833 , 
21st February 2013 (UK). 


24. Clinical management of type 2 diabetes in south Asia. 
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Abstract Compared with other ethnic groups, south Asian people with type 2 diabetes tend to develop the disease at a 


younger age and manifest with higher glycaemia, dyslipidaemia, nephropathy, and cardiovascular diseases. 
Additionally, specific issues that can affect treatment of type 2 diabetes in south Asia include poor awareness of 
the disease, delay in diagnosis, inadequate treatment, the use of ineffective and often harmful alternative 
medicines, and frequent non-compliance with lifestyle recommendations and drug treatment. Disease 
development at younger ages, delayed diagnosis, and inadequate management result in early development of 
severe complications and premature mortality. In this Series paper, we describe the challenges associated with 
the increasing burden of type 2 diabetes in south Asia and discuss ways to improve clinical care of people with 
the disorder in the region (defined to include Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka). 
Treatment of diabetes in south Asia needs to be individualised on the basis of diverse and heterogeneous 
lifestyle, phenotype, environmental, social, cultural, and economic factors. Aggressive management of risk 
factors from diagnosis is necessary to reduce the risk of microvascular and macrovascular complications, 
focusing on provision of basic treatments (eg, metformin, low-cost statins, and blood pressure-lowering drugs) 
and other interventions such as smoking cessation. Strengthening of the primary care model of care, better 
referral linkages, and implementation of rehabilitation services to care for patients with chronic complications 
will be important. Finally, improvement of physicians' skills, provision of relevant training to non-physician 
health-care workers, and the development and regular updating of national clinical management guidelines will 
also be crucial to improve diabetes care in the region. 


25. Visit-to-visit glycemic variability is a strong predictor of chronic obstructive pulmonary disease in patients with type 2 
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Abstract BACKGROUNDThis study aims to examine the association between visit-to-visit glucose variability, which was 
measured by coefficient of variation (CV) of fasting plasma glucose (FPG) and hemoglobin A1c (HbA1c), and risk 
of chronic obstructive pulmonary disease (COPD) in a large number of patients with type 2 diabetes with an 
average follow-up of 7.58 years.METHODSWe conducted a retrospective cohort study on 27,257 patients with 
type 2 diabetes who participated in the National Diabetes Case Management Program in Taiwan. Visit-to-visit 
variability in HbA1c and FPG at baseline and the incidence of COPD were analyzed using a modified Cox 
proportional hazards model considering competing risks.RESULTSA total of 2,346 incident cases of COPD. 
Patients were grouped into tertiles of FPG-CV and HbA1c-CV. The incidence rates in the first, second, and third 
tertiles were 9.87, 11.06, and 13.19, respectively, for FPG-CV and 10.2, 11.81, and 12.07, for HbA1c-CV per 
1000 person-years. After adjusting for age, gender, diabetes duration, treatment type, smoking, hypertension, 
hyperlipidemia, baseline FPG and HbA1c levels, and complications, both FPG-CV and HbA1c-CV were 
independently associated with COPD. The hazard ratios of COPD for the third terile compared with the first 
tertile of FPG-CV were 1.26 (95% confidence interval [CI]: 1.13-1.40). Moreover, the hazard ratios of COPD for 
the third and second tertiles compared with the first tertile of HbA1c-CV were 1.13 (1.02-1.25) and 1.13 
(1.02-1.26), respectively.CONCLUSIONSPatients with FPG-CV higher than 34.6% or HbA1c-CV higher than 
8.4% exhibited an increased risk of COPD. This finding confirmed the linear relationship of FPG-CV and HbA1c-
CV to COPD. Visit-to-visit variability in FPG and HbA1c levels are strong predictors of COPD in patients with 
type 2 diabetes. Future studies should focus on lung dysfunction in diabetes, and adequate glucose control 
strategy in regular clinical practices must be established for COPD prevention. 


26. Associations between macrovascular and renal microvascular dysfunction in type 2 diabetes and non-diabetes: the HELIUS 
study. 
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Abstract BACKGROUNDAlthough the associations between measures of macrovascular and microvascular dysfunctions 


are well characterized in diabetes, there is limited data on these associations in individuals without diabetes. 
We compared the associations between macrovascular dysfunction and renal microvascular dysfunction in 
individuals with type 2 diabetes (T2D) and without diabetes.METHODSCross-sectional analyses of baseline 
data from the multiethnic Healthy Life in an Urban Setting (HELIUS) study (Amsterdam, the Netherlands), 
including 986 participants with T2D and 7680 participants without diabetes were done. Logistic regression 
analyses were used to examine the associations between macrovascular dysfunction [aortic stiffness, coronary 
artery disease (CAD), peripheral artery disease (PAD), and stroke] and renal microvascular dysfunction 
[albuminuria] with adjustments for age, sex, ethnicity, waist-to-hip ratio, systolic blood pressure, LDL-
cholesterol, and smoking (and HbA1c and diabetes duration for the T2D group).RESULTSIn the fully adjusted 
models, aortic stiffness was associated with albuminuria in individuals with T2D [OR 2.55; 95% CI,1.30-4.98], 
but not without diabetes [0.96; 0.63-1.45]; stroke was associated with albuminuria in T2D [2.40;1.10-5.25], but 
not in non-diabetes [1.39;0.83-2.33]. In age-sex adjusted models, CAD was associated with albuminuria in T2D 
[1.65;1.09-2.50] and in non-diabetes [1.56;1.13-2.15]; the associations were no longer significant in the fully 
adjusted model. There were no associations between PAD and albuminuria in T2D and non-
diabetes.CONCLUSIONSOur study shows important differences in the associations between measures of 
macrovascular and renal microvascular dysfunction in T2D and non-diabetes. These findings provide 
opportunities for future research aimed at prevention and treatment strategies for individuals with vascular 
dysfunction. 


27. Metabolically Abnormal But Normal-Weight Individuals Had a Higher Risk of Type 2 Diabetes Mellitus in a Cohort Study of 
a Chinese Population. 
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Abstract AimsObesity is a heterogeneous disease in terms of body mass index (BMI) and metabolic status. The purpose 


of this study was to investigate the risk of type 2 diabetes mellitus (T2DM) in subjects with metabolically 
abnormal but normal weight (MANW) in China.Materials and MethodsA prospective cohort with a total of 
17,238 participants of the Zhejiang metabolic syndrome cohort was recruited. According to the standard of the 
Working Group on Obesity in China, general obesity is defined. Metabolic abnormality was defined as two or 
more abnormal components (elevated triglycerides (TG), low high-density lipoprotein cholesterol (HDL-C), 
elevated systolic blood pressure (SBP) or diastolic blood pressure (DBP) or use of antihypertensive therapy, and 
elevated fasting plasma glucose or antidiabetic treatment). The hazard ratio (HR) and its 95% CI were 
calculated using a multiple regression model, adjusted for the potential confounding factors.ResultsCompared 
with metabolically normal and normal weight (MNNW) subjects, the metabolically abnormal and obesity/
overweight (MAO) subjects had the highest risk of T2DM disease, with an HR of 4.67 (95% CI: 3.23-6.76), 
followed by MANW subjects (HR = 2.61, 95% CI: 1.74-3.92) and metabolically normal but obesity/overweight 
(MNO) subjects (HR = 2.09, 95% CI: 1.29-3.38) after adjusting for age, sex, smoking, drinking, physical activity, 
and family history of diabetes. Compared with that in the MNNW subjects, the HR in MANW subjects was 
significantly higher than that in MNO subjects. In normal-weight subjects, the HR of T2DM was significantly 
positively correlated with the number of components with metabolic abnormalities.ConclusionsMANW 
subjects had a higher risk of T2DM. MANW subjects should be given more attention in the prevention and 
control of common chronic diseases. 


28. Physical activity level and incident type 2 diabetes among Chinese adults. 
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Abstract PURPOSEThe objective is to examine the association between physical activity level (PAL) and incident type 2 


diabetes among middle-age and older Chinese men and women in urban China.METHODSThis prospective 
study included 6348 participants (age 35 to 74 yr) who were free of diabetes and cardiovascular disease at 
baseline. PAL was estimated on the basis of self-reported overall physical activity on a typical day. According to 
PAL, participants were classified into four groups: sedentary (PAL, 1.00-1.39), low active (PAL, 1.40-1.59), 
active (PAL, 1.60-1.89), and very active (PAL, >1.89). The association of PAL with incident diabetes was 
examined by Cox proportional hazards model.RESULTSDuring 7.9 yr of follow-up (50,293 person-years), 478 
incident cases of type 2 diabetes were identified. After adjustment for age, sex, geographic region, educational 
level, smoking, alcohol use, and family history of diabetes, the HR (95% CI) values for type 2 diabetes across 
increasing categories of PAL were 1.00 (reference), 0.82 (0.62-1.09), 0.63 (0.47-0.83), and 0.47 (0.36-0.61), 
respectively (P for trend <0.0001). Additional adjustment for baseline body mass index or waist circumference 
attenuated the magnitude of risk reduction, but it remained significant. The inverse association between PAL 
and risk of incident diabetes was persistent in subgroup analyses according to age, sex, hypertension, smoking, 
body mass index, waist circumference, and fasting plasma glucose level.CONCLUSIONSHigher PAL is 
associated with substantial reduction in risk of type 2 diabetes. Our findings suggest the importance of a 
physically active lifestyle in the prevention of diabetes. 
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Abstract OBJECTIVEThis paper aims to provide estimates of future diabetes prevalence in the West Bank, occupied 
Palestinian territory (oPt), and to compare five future policy scenarios for diabetes prevention.DESIGNWe 
created and refined a mathematical Markov model that integrates population, obesity and smoking trends to 
estimate future diabetes prevalence. Model parameters were derived from the literature. Diabetes incidence 
was estimated using DISMOD software. We developed the model for the Palestinian population based on data 
available for the period 2000-2010, and validated the model by comparing predicted diabetes prevalence to 
subsequent actual observed diabetes prevalence rates.SETTINGWest Bank oPt.RESULTSPalestinian diabetes 
mellitus prevalence estimated by the model (for adults aged 25 or more) was 9.7% in 2000, increasing to 15.3% 
by 2010. Prevalence in men increased from 9.1% to 16.9% and in women from 10.2% to 13.6%. Comparisons of 
the model results with the observed prevalence in the Palestinian Family Health Survey showed a close fit. The 
model forecasts were 20.8% for 2020 and 23.4% for 2030. A 2.8% reduction in diabetes prevalence could be 
achieved if obesity trends start to decline by 5% in a 5-year period. If obesity prevalence was reduced by 35% in 
10 years, as suggested by the WHO, diabetes prevalence might be decreased by 20%.CONCLUSIONSThe 
model estimates an increase in the prevalence of diabetes which poses a large challenge to the health system. 
However, if bold but reasonable action is taken, effective interventions could reduce diabetes prevalence and 
hence the number of patients with diabetes. 


30. A self-assessment predictive model for type 2 diabetes or impaired fasting glycaemia derived from a population-based 
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Abstract AIMSThere is no cure for diabetes and its prevention is interesting for both people and health policy makers. 


The aim of this study was to construct a simple scoring system to predict diabetes and suggest a self assessment 
predictive model for type 2 diabetes in Iran.METHODSThis study was a part of a comprehensive population 
based survey performed in Ilam province during 2011-2012, including 2158 cases≥25years. All demographic 
and laboratory results were entered into the prepared sheets and were analysed using SPSS 16. By 
identification of relative risks of diabetes and IFG, a predictive model was constructed and proposed for these 
abnormalities.RESULTSTotally, 2158 people comprising 72% female, 60% from urban regions, mean age of 
45.5±14years were investigated and the average height, weight, FBS and waist of participants were as follows 
respectively: 164±8.9cm, 68.4±12.3kg, 5.7±2.8mmol/l (102.6±49.9mg/dl) and 82.3±14.3cm. The prevalence of 
IFG, diabetes and hyperglycaemia among all participants were 7.8%, 11.8% and 19.6% respectively. Regression 
analysis revealed familial history of diabetes, place of life, age, hypertension, daily exercise, marital status, 
gender, waist size, smoking, and BMI as the most relevant risk factors for diabetes and 
hyperglycemia.CONCLUSIONA self-assessment predictive model was constructed for general population living 
in the west of Iran. This is the first self-assessment predictive model for diabetes in Iran. 
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Abstract OBJECTIVETo investigate the associations of impaired glucose metabolism and insulin resistance with chronic 
periodontitis in pre-diabetes patients.METHODSA cross-sectional analysis was conducted and we included a 
total of 171 pre-diabetes patients aged 30-65 years, free of diabetes. pre-diabetes was defined as impaired 
fasting glucose (IFG) [fasting glucose (FG): 6.1-7.0 mmol/L] and/or impaired glucose tolerance (IGT) [oral 
glucose tolerance test (OGTT): 7.8-11.0 mmol/L]. Chronic periodontitis was defined according to Centers for 
Disease Control and Prevention (CDC)/American Academy of Periodontology (AAP) definition and the patients 
were divided into mild, moderate, and severe chronic periodontitis groups [mild: at least two interproximal sites 
with clinical attachment loss (CAL) ≥3 mm and at least two interproxima sites with probing depth (PD) ≥4 mm or 
1 site with PD≥5 mm; moderate: at least two interproximal sites with CAL ≥4 mm and at least two interproxima 
sites with at least two interproximal sites with PD ≥5 mm; severe: at least two interproximal sites with CAL ≥6 
mm and at least one interproxima site with at least two interproximal sites with PD≥5 mm]. A periodontal 
examination indexes [plaque index (PLI), PD, CAL, and bleeding on probing (BOP)] and glucose metabolism 
indexes [FG, OGTT, hemoglobinA1c (HbA1c), fasting insulin and homeostasis model assessments of insulin 
resistance (HOMA-IR)] were measured. The association of glucose metabolism and chronic periodontitis was 
investigated by multivariable logistic regression analysis.RESULTSFG in the moderate and severe chronic 
periodontitis groups was significantly higher compared with mild chronic periodontitis group, HOMA-IR in the 
moderate and severe chronic periodontitis groups was significantly higher compared with mild chronic 
periodontitis group, OGTT in the severe chronic periodntitis group was significantly higher compared with mild 
chronic peridontitis group and moderate chronic periodontitis groups, and there was no significant difference 
between moderate and mild chronic periodontitis groups. For the insulin and HbA1c, there was no significant 
difference among mild, moderate and severe chronic periodontitis groups. After multivariable adjustment of 
age, gender, smoking status, hypertension and body mass index, IFG (OR=1.39, 95%CI: 1.01-1.98) and HOMA-
IR (OR=1.36, 95%CI: 1.04-1.76) were associated with moderate periodontitis; IFG (OR=1.64, 95%CI: 
1.17-2.40), IGT (OR=1.65, 95%CI: 1.21-2.26), and HOMA-IR (OR=1.72, 95%CI: 1.23-2.41) were significantly 
associated with severe periodontitis.CONCLUSIONOur data provided evidences that impaired glucose 
metabolism were associated with chronic periodontitis among pre-diabetes patients. 


32. Prevalence and Risk Factors for Diabetes Mellitus in Nigeria: A Systematic Review and Meta-Analysis. 
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Abstract INTRODUCTIONThere has been no nationwide health (diabetes) survey in Nigeria since 1992, when a diabetes 
mellitus (DM) prevalence of 2.2% was reported. We aimed to determine the prevalence of and risk factors for 
DM in Nigeria by performing a systematic review and meta-analysis.METHODSWe searched Medline, 
EMBASE, PubMed, PapersFirst, the Cochrane Library, Scopus, Bioline, African Journals Online, Institute of 
Scientific Information, and Google Scholar from the year 1990 to 2017. Using MeSH headings, the terms 
"diabetes mellitus," "risk factors," "prevalence," and "Nigeria" as well as variations thereof were searched for. 
The last search was performed on 26 November 2017. We only included studies that utilized the random 
plasma glucose test, the fasting plasma glucose test, the oral glucose tolerance test (OGTT), or HbA1c to 
diagnose DM. A total of 23 studies (n = 14,650 persons) were evaluated. A random effects model was used to 
estimate the pooled prevalence of DM. We estimated the overall pooled prevalence of DM and subgroup-
specific DM prevalences while accounting for inter-study and intra-study variability/
heterogeneity.RESULTSThe overall pooled prevalence of DM was 5.77% (95% CI 4.3-7.1). The pooled 
prevalences of DM in the six geopolitical zones of Nigeria were 3.0% (95% CI 1.7-4.3) in the north-west, 5.9% 
(95% CI 2.4-9.4) in the north-east, 3.8% (95% CI 2.9-4.7) in the north-central zone, 5.5% (95% CI 4.0-7.1) in the 
south-west, 4.6% (95% CI 3.4-5.9) in the south-east, and 9.8% (95% CI 7.2-12.4) in the south-south zone. Risk 
factors for the pooled prevalence of DM were a family history of DM (4.6%; 95% CI 3.5-5.6); urban dwelling 
(6.0%; 95% CI 4.3-7.8); unhealthy dietary habits (8.0%; 95% CI 5.4-10.5); cigarette smoking (4.4%; 95% CI 
1.3-10.2); older age (6.6%; 95% CI 4.5-8.7); physical inactivity (4.8%; 95% CI 3.2-6.4); and obesity (5.3%; 95% CI 
3.8-6.9).CONCLUSIONThere has been an increase in the prevalence of DM in Nigeria. All regions of the 
country have been affected, with the highest prevalence seen in the south-south geopolitical zone. Urban 
dwelling, physical inactivity, advanced age, and unhealthy diet are important risk factors for DM among 
Nigerians. A national diabetes care and prevention policy is highly recommended. 
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33. Evidence-based new service package vs. routine service package for smoking cessation to prevent high risk patients from 
cardiovascular diseases (CVD): study protocol for randomized controlled trial. 
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Abstract BACKGROUNDSmoking cessation is a high-priority intervention to prevent CVD events and deaths in 
developing countries. While several interventions to stop smoking have been proved successful, the question of 
how to increase their effectiveness and practicality in developing countries remains. In this study, a newly 
devised evidence-based smoking cessation service package will be compared with the existing service in a 
randomized controlled trial within the community setting of Thailand.METHOD/DESIGNThis randomized 
control trial will recruit 440 current smokers at CVD risk because of being diabetic and/or hypertensive. 
Informed, consented participants will be randomly allocated into the new service-package arm and the routine 
service arm. The study will take place in the non-communicable disease clinics of the Maetha District Hospital, 
Lampang, northern Thailand. The new smoking-cessation service-package comprises (1) regular patient 
motivation and coaching from the same primary care nurse over a 3-month period; (2) monthly application of 
piCO + smokerlyzer to sustain motivation of smoker's quitting attempt and provide positive feedback over a 
3-month period; (3) assistance by an assigned family member; (4) nicotine replacement chewing gum to relieve 
withdrawal symptoms. This new service will be compared with the traditional routine service comprising the 5A 
approach in a 1-year follow-up. Participants who consent to participate in the study but refuse to attempt 
quitting smoking will be allocated to the non-randomized arm, where they will be just followed up and 
monitored. Primary outcome of the study is smoking cessation rate at 1-year follow-up proven by breath 
analysis measuring carbomonoxide in parts per million in expired air. Secondary outcomes are smoking 
cessation rate at the 6-month follow-up, blood pressure and heart rate, CVD risk according to the Framingham 
general cardiovascular risk score, CVD events and deaths at the 12-month follow-up, and the cost-effectiveness 
of the health service packages. Intention-to-treat analysis will be followed. Factors influencing smoking 
cessation will be analyzed by the structure equation model.DISCUSSIONThis multicomponent intervention, 
accessible at primary healthcare clinics, and focusing on the individual as well as the family and social 
environment, is unique and expected to work effectively.TRIAL REGISTRATIONCurrent Controlled Trials 
ISRCTN89315117. 
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Abstract BackgroundOne of the chronic diseases, all over the world, due to its significant contribution to the existence of 
other health problems is hypertension. It is known that hypertensive patients exposed to diabetes and the 
reverse is also true. The objective of the current investigation was to identify joint risk factors for hypertension 
and type 2 diabetes for adults under treatment.MethodsA random sample of 748 hypertensive and type 2 
diabetic patients was selected. A retrospective longitudinal study was conducted with the selected patients 
who were receiving treatment for both hypertension and type 2 diabetes. A joint linear mixed-effect model was 
used for data analysis in this investigation.ResultsThe current investigation revealed that age (β = 0.18, p-value 
= 0.04 for hypertension, β = 0.81, p-value = 0.02 for type 2 diabetes) and weight of patients (β = 0.52, p-value 
<0.01 for hypertension, β = 0.32, p-value <0.01 for type 2 diabetes) were positively and significantly associated 
with existence of hypertension and type 2 diabetes whereas visiting times (β = -0.08, p-value = 0.04 for 
hypertension, β = -0.38, p-value = 0.03 for type 2 diabetes) were negatively associated with the variables of 
interest. Similarly, patients who do not exercise, who smoke, and drink and patients with a family history of 
disease were positively associated with the existence of the variables of interest.ConclusionHypertension and 
diabetes are highly correlated and one is the causes of the other. Hypertensive and diabetic patients should be 
aware that they should stop drinking alcohol and smoking and should attend properly to their medication as 
prescribed by health staff. They should also be advised to undertake physical exercise to reduce risks related to 
these two correlated diseases. 


35. AUSDRISK: an Australian Type 2 Diabetes Risk Assessment Tool based on demographic, lifestyle and simple anthropometric 
measures. 
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Abstract OBJECTIVETo develop and validate a diabetes risk assessment tool for Australia based on demographic, 


lifestyle and simple anthropometric measures.DESIGN AND SETTING5-year follow-up (2004-2005) of the 
Australian Diabetes, Obesity and Lifestyle study (AusDiab, 1999-2000).PARTICIPANTS6060 AusDiab 
participants aged 25 years or older who did not have diagnosed diabetes at baseline.MAIN OUTCOME 
MEASURESIncident diabetes at follow-up was defined by treatment with insulin or oral hypoglycaemic agents 
or by fasting plasma glucose level > or = 7.0 mmol/L or 2-hour plasma glucose level in an oral glucose tolerance 
test > or = 11.1 mmol/L. The risk prediction model was developed using logistic regression and converted to a 
simple score, which was then validated in two independent Australian cohorts (the Blue Mountains Eye Study 
and the North West Adelaide Health Study) using the area under the receiver operating characteristic curve 
(AROC) and the Hosmer-Lemeshow (HL) chi(2) statistic.RESULTS362 people developed diabetes. Age, sex, 
ethnicity, parental history of diabetes, history of high blood glucose level, use of antihypertensive medications, 
smoking, physical inactivity and waist circumference were included in the final prediction model. The AROC of 
the diabetes risk tool was 0.78 (95% CI, 0.76-0.81) and HL chi(2) statistic was 4.1 (P = 0.85). Using a score > or = 
12 (maximum, 35), the sensitivity, specificity and positive predictive value for identifying incident diabetes were 
74.0%, 67.7% and 12.7%, respectively. The AROC and HL chi(2) statistic in the two independent validation 
cohorts were 0.66 (95% CI, 0.60-0.71) and 9.2 (P = 0.32), and 0.79 (95% CI, 0.72-0.86) and 29.4 (P < 0.001), 
respectively.CONCLUSIONSThis diabetes risk assessment tool provides a simple, non-invasive method to 
identify Australian adults at high risk of type 2 diabetes who might benefit from interventions to prevent or 
delay its onset. 


36. Compliance of Secondary Prevention Strategies in Coronary Artery Disease Patients with and without Diabetes Mellitus - A 
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Abstract ContextThere is limited data related to compliance of secondary prevention strategies for coronary artery 
diseases (CAD) among patients with and without diabetes.ObjectivesThe objective was to compare compliance 
to secondary prevention strategies for CAD including smoking cessation, weight management, blood pressure 
(BP) control, Low density lipoprotein (LDL) cholesterol control and adequate physical activity between patients 
with and without diabetes.Settings and DesignThis is a hospital-based cross-sectional analytical study.Methods 
and MaterialsThe study questionnaire was used to collect data through interviews of CAD patients. 
Compliance to secondary prevention strategies was documented using European Society of Cardiology 
guidelines.Statistical AnalysisWe used modified Poisson model to estimate adjusted prevalence ratios (Adj. PR) 
for estimating compliance.ResultsAmong 1,206 participants with CAD, 609 (50.5%) had diabetes. The Adj. PR s 
for three targets - smoking cessation (Adj. PR 1.01, 95% CI 0.97, 1.06, P 0.50), ideal BMI (Adj. PR 0.99, 95% CI 
0.92, 1.09, P 0.99) and adequate physical activity (Adj. PR 1.12, 95% CI 0.97, 1.29, P 0.12) showed no significant 
difference between the groups. There was poor BP control in patients with diabetes compared to those without 
the same (Adj. PR 0.19, 95% CI 0.15, 0.23, P < 0.0001). LDL cholesterol control was better in patients with 
diabetes in comparison to those without the same (Adj. PR 1.19, 95% CI 1.08, 1.31, P 0.0005).ConclusionThe 
compliance for secondary prevention of CAD among patients with diabetes is similar to those without diabetes 
except for poor control of hypertension and better control of LDL cholesterol. 


37. Cardiac effects of cigarette tobacco smoking in rat model of diabetes. 
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Abstract AIMSTobacco smoking is considered a global health issue, contributing to increased risk of cardiovascular 


disease (CVD) and diabetes (DM). We aimed to assess effects of cigarette smoking on cardiac inflammation, 
oxidative stress and fibrosis in rat model of streptozotocin (STZ)-induced diabetes.MAIN METHODSAdults 
Wistar rats were assigned into control (fresh air, intraperitoneal injection (i.p) of citrate buffer), cigarette 
smoking (1 h daily for 4 weeks, i.p citrate buffer), DM (35 STZ mg/kg single i.p, fresh air), and DM + Smoking 
groups for 4 weeks. Cardiac biomarkers of oxidative stress, inflammation, and fibrosis were evaluated.KEY 
FINDINGSSTZ-induced diabetes as documented by the persistent increase in blood glucose. Relative to control, 
a significant decrease in body weight was observed in diabetic groups paralleled with increased heart to body 
weight ratio and systolic blood pressure in all groups. Levels of total nitrite, thiobarbituric acid substances, 
endothelin -1, interleukin-6 and myeloperoxidase were increased in the DM, Smoking and DM + Smoking 
groups without changes in C-reactive protein. Cardiac levels of GSH were increased in Smoking groups whereas 
activities of catalase and superoxide dismutase increased in DM, Smoking and DM + Smoking groups. DM but 
not smoking increased cardiac fibrosis with a parallel increase in transforming growth factor beta. Cardiac 
levels of matrix metalloproteinase-2 were elevated in Smoking groups and decreased in 
DM.SIGNIFICANCEExposure to cigarette smoke may increase risk of CVD in DM by increased cardiac 
oxidative stress and inflammation. Smoking was associated with increased oxidant enzymes and 
metalloproteinase-2 probably to prevent cardiac fibrosis. 


38. Diabetic polyneuropathy relates to bone metabolism and markers of bone turnover in elderly patients with type 2 diabetes: 
greater effects in male patients. 


Authors Rasul, Sazan; Ilhan, Aysegul; Wagner, Ludwig; Luger, Anton; Kautzky-Willer, Alexandra 
Source Gender medicine; Jun 2012; vol. 9 (no. 3); p. 187-196 
Publication Date Jun 2012 
Publication Type(s)  Research Support, Non-u.s. Gov't Comparative Study Journal Article 
PubMedID 22503604 
Database Medline 


HDAS Export
Search Strategy Conceptual model


17 Jan 22 - 11:54


Page 25 of 60







Abstract BACKGROUNDThere is evidence that diabetic polyneuropathy (PNP) is associated with reduced bone mineral 
density (BMD) in type 1 diabetes but little is known about the impact of diabetic PNP on bone metabolism in 
type 2 diabetes.OBJECTIVESThe aim of this study was to evaluate differences in bone metabolism by 
measuring markers of bone turnover and BMD in men and postmenopausal women with type 2 diabetes and 
diabetic PNP compared with those without PNP. Gender differences were analyzed for both groups of 
patients.METHODSOne hundred twenty patients with type 2 diabetes, 68 without PNP (43 men, 25 women, 
mean age 62 [8] years) and 52 with PNP (28 men, 24 women, mean age 64 [8] years) were studied. Clinical 
parameters with bone turnover biomarkers such as osteocalcin, bone alkaline phosphatase, procollagen type 1 
amino-terminal propeptide, and carboxy-terminal telopeptide of type 1 collagen were measured in all patients. 
Dual energy x-ray absorptiometry to evaluate BMD was performed in a subgroup of patients.RESULTSAfter 
controlling for age, body mass index, duration of diabetes, smoking, glycosylated hemoglobin, homeostasis 
model assessment index for insulin resistance, serum C-reactive protein, creatinine, calcium, gamma-
glutamyltransferase, parathyroid and sex hormones levels, presence of micro/macrovascular complications, 
statin- as well as diabetes-related therapies, levels of carboxy-terminal telopeptide of type 1 collagen and 
procollagen type 1 amino-terminal propeptide were significantly higher among patients with PNP when 
compared with patients without PNP (P = 0.01 and P = 0.03, respectively). Differences in bone biomarkers were 
more pronounced among men with diabetes. BMD did not differ significantly between patients with and 
without PNP, independent of gender.CONCLUSIONSMale patients with PNP exhibit a higher rate of bone 
turnover than men without PNP. High rate of bone turnover increases the susceptibility for developing 
osteoporosis. Prevention of diabetic PNP might also reduce the incidence of osteoporosis and fractures in 
patients with type 2 diabetes. 


39. [Impact of dynamic changes of waist circumference and body mass index on type 2 diabetes mellitus risk]. 
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Abstract OBJECTIVETo investigate the impact of dynamic change of waist circumference or body mass index (BMI) on 


type 2 diabetes mellitus (T2DM) populations in a cohort study.METHODSWe not only obtained the baseline 
survey data from program 'Prevention of Multiple Metabolic Disorders and metabolic syndrome (MS) in Jiangsu 
Province'(PMMJS) which started in 1994, and we conducted twice follow-ups from January 2002 to August 
2003, and March 2006 to November 2007. After excluding subjects who were found to have T2DM at baseline, 
cardiovascular disease(CVD), and BMI<18.5 kg/m(2) , and loss to follow up because of relocation, death or 
other reasons, a total of 3 461 subjects were included in this analysis. They received investigation including 
questionnaires investigation, measurement and laboratory examination. The differences of gender, smoking, 
alcohol drinking and T2DM family history in different groups were examined using χ(2)-test, median and inter-
quartile range were calculated for TG, and they were examined by rank test. Four equal parts of the differences 
of waist circumference and BMI were carried out in the COX regression model, to investigate the association 
between 2 years change of waist circumference or BMI and incidence of T2DM. We also examined the 
association between BMI and waist circumference modification and incident risk of T2DM in subjects with 
normal baseline BMI, baseline obese subjects, subjects with normal baseline waist circumference and baseline 
abdominal obese subjects.RESULTSA total of 3 461 participants (1 406 males, 2 055 females) were 
investigated, including 160 new T2DM cases (60 males, 100 females) who were from between baseline and the 
second following up. The accumulative incidence was 4.6% (60/3 461). Multivariate COX regression model 
analysis results showed that the T2DM risk was relatively high in the highest quartile of waist circumference D-
value group(HR=2.06, 95% CI: 1.27-3.16), the T2DM risk was also high in the highest quartile of BMI D-value 
group (HR=1.30, 95% CI: 0.86-1.95). In subjects with abdominal obesity and normal waist circumference at 
baseline, the incidence rate of T2DM in non-control group was 7.1% (40/565) , 6.3% (45/645), higher than that 
in control group (3.4%(71/2 096), 4.5%(4/155)) (χ(2) values were 3.98 and 15.18, P values were 0.043 and 
<0.001). In subjects with normal waist circumference, T2DM risk was higher in non-control group than that in 
control group (HR=2.12, 95% CI: 1.40-3.22). In abdominal obese subjects, T2DM risk was also higher in non-
control group than that in control group (HR=1.14, 95% CI: 1.04-1.92). If waist circumference was not 
controlled, T2DM risk was high, no matter BMI controlled or not (HR(95% CI) were 1.73(1.17-2.54), 
2.45(1.63-3.69) respectively).CONCLUSIONControlling the waistline could reduce the risk of diabetes, and 
once waist circumference was not controlled, T2DM risk would be increased no matter BMI was controlled or 
not. 


40. Factors influencing participant enrolment in a diabetes prevention program in general practice: lessons from the Sydney 
diabetes prevention program. 
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Abstract BACKGROUNDThe effectiveness of lifestyle interventions in reducing diabetes incidence has been well 
established. Little is known, however, about factors influencing the reach of diabetes prevention programs. This 
study examines the predictors of enrolment in the Sydney Diabetes Prevention Program (SDPP), a community-
based diabetes prevention program conducted in general practice, New South Wales, Australia from 
2008-2011.METHODSSDPP was an effectiveness trial. Participating general practitioners (GPs) from three 
Divisions of General Practice invited individuals aged 50-65 years without known diabetes to complete the 
Australian Type 2 Diabetes Risk Assessment tool. Individuals at high risk of diabetes were invited to participate 
in a lifestyle modification program. A multivariate model using generalized estimating equations to control for 
clustering of enrolment outcomes by GPs was used to examine independent predictors of enrolment in the 
program. Predictors included age, gender, indigenous status, region of birth, socio-economic status, family 
history of diabetes, history of high glucose, use of anti-hypertensive medication, smoking status, fruit and 
vegetable intake, physical activity level and waist measurement.RESULTSOf the 1821 eligible people identified 
as high risk, one third chose not to enrol in the lifestyle program. In multivariant analysis, physically inactive 
individuals (OR: 1.48, P = 0.004) and those with a family history of diabetes (OR: 1.67, P = 0.000) and history of 
high blood glucose levels (OR: 1.48, P = 0.001) were significantly more likely to enrol in the program. However, 
high risk individuals who smoked (OR: 0.52, P = 0.000), were born in a country with high diabetes risk (OR: 0.52, 
P = 0.000), were taking blood pressure lowering medications (OR: 0.80, P = 0.040) and consumed little fruit and 
vegetables (OR: 0.76, P = 0.047) were significantly less likely to take up the program.CONCLUSIONSTargeted 
strategies are likely to be needed to engage groups such as smokers and high risk ethnic groups. Further 
research is required to better understand factors influencing enrolment in diabetes prevention programs in the 
primary health care setting, both at the GP and individual level. 
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Abstract BACKGROUNDMost projections of type 2 diabetes (T2D) prevalence are simply based on demographic change 
(i.e. ageing). We developed a model to predict future trends in T2D prevalence in Tunisia, explicitly taking into 
account trends in major risk factors (obesity and smoking). This could improve assessment of policy options for 
prevention and health service planning.METHODSThe IMPACT T2D model uses a Markov approach to 
integrate population, obesity and smoking trends to estimate future T2D prevalence. We developed a model for 
the Tunisian population from 1997 to 2027, and validated the model outputs by comparing with a subsequent 
T2D prevalence survey conducted in 2005.RESULTSThe model estimated that the prevalence of T2D among 
Tunisians aged over 25 years was 12.0% in 1997 (95% confidence intervals 9.6%-14.4%), increasing to 15.1% 
(12.5%-17.4%) in 2005. Between 1997 and 2005, observed prevalence in men increased from 13.5% to 16.1% 
and in women from 12.9% to 14.1%. The model forecast for a dramatic rise in prevalence by 2027 (26.6% 
overall, 28.6% in men and 24.7% in women). However, if obesity prevalence declined by 20% in the 10 years 
from 2013, and if smoking decreased by 20% over 10 years from 2009, a 3.3% reduction in T2D prevalence 
could be achieved in 2027 (2.5% in men and 4.1% in women).CONCLUSIONSThis innovative model provides a 
reasonably close estimate of T2D prevalence for Tunisia over the 1997-2027 period. Diabetes burden is now a 
significant public health challenge. Our model predicts that this burden will increase significantly in the next 
two decades. Tackling obesity, smoking and other T2D risk factors thus needs urgent action. Tunisian decision 
makers have therefore defined two strategies: obesity reduction and tobacco control. Responses will be 
evaluated in future population surveys. 
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42. Hypertriglyceridaemic waist phenotype as a simple predictive marker of incident diabetes in Asian-Indian men with 
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Abstract AIMTo determine prospectively the association of baseline hypertriglyceridaemic waist phenotype with 


incident diabetes in Asian-Indian men with impaired glucose tolerance.METHODSIn a randomized 2-year 
diabetes prevention trial in 517 men with impaired glucose tolerance, 123 (23.8%) developed diabetes. Baseline 
anthropometric, metabolic and clinical variables were estimated. Associations of hypertriglyceridaemic waist 
phenotype (waist circumference ≥ 90cm and a serum triglyceride level of ≥ 1.7 mmol/l) with insulin resistance 
and incident diabetes were assessed using multiple linear regression and Cox's proportional hazard models, 
respectively.RESULTSMen with an isolated enlarged waistline and hypertriglyceridaemic waist phenotype had 
significantly higher BMI and percentage of total body fat compared with the group with normal waistline and 
triglyceride levels and the group with isolated hypertriglyceridaemia. The men with hypertriglyceridaemic waist 
phenotype had higher insulin resistance (mean ± sd homeostasis model assessment of insulin resistance value: 
3.6 ± 1.5) compared with those in the isolated enlarged waistline, the isolated hypertriglyceridaemia or the 
normal waistline and triglyceride level groups (3.1 ± 1.4, 2.7 ± 1.0 and 2.5 ± 1.1, respectively, all P < 0.05 
compared with hypertriglyceridaemic waist phenotype). Multiple linear regression analyses showed that 
hypertriglyceridaemic waist phenotype was significantly associated with insulin resistance after adjusting for 
age, BMI, family history, percentage of total body fat, smoking, alcohol intake, 2-h plasma glucose and HDL 
cholesterol level. Hypertriglyceridaemic waist phenotype was independently associated with incident diabetes 
after adjusting for the above confounders and gamma-glutamyl transferase (hazard ratio 1.49, 95% CI 
1.01-2.21; P = 0.047). The association of hypertriglyceridaemic waist phenotype with incident diabetes was 
abolished when insulin resistance was introduced into the model (hazard ratio 1.39, 95% CI 0.092-2.10; 
P=0.12).CONCLUSIONSHypertriglyceridaemic waist phenotype is a simple clinical proxy measurement for 
insulin resistance and is strongly associated with incident diabetes in Asian-Indian men with impaired glucose 
tolerance. 
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Abstract Prediction of type 2 diabetes (T2D) occurrence allows a person at risk to take actions that can prevent onset or 
delay the progression of the disease. In this study, we developed a machine learning (ML) model to predict T2D 
occurrence in the following year (Y + 1) using variables in the current year (Y). The dataset for this study was 
collected at a private medical institute as electronic health records from 2013 to 2018. To construct the 
prediction model, key features were first selected using ANOVA tests, chi-squared tests, and recursive feature 
elimination methods. The resultant features were fasting plasma glucose (FPG), HbA1c, triglycerides, BMI, 
gamma-GTP, age, uric acid, sex, smoking, drinking, physical activity, and family history. We then employed 
logistic regression, random forest, support vector machine, XGBoost, and ensemble machine learning 
algorithms based on these variables to predict the outcome as normal (non-diabetic), prediabetes, or diabetes. 
Based on the experimental results, the performance of the prediction model proved to be reasonably good at 
forecasting the occurrence of T2D in the Korean population. The model can provide clinicians and patients with 
valuable predictive information on the likelihood of developing T2D. The cross-validation (CV) results showed 
that the ensemble models had a superior performance to that of the single models. The CV performance of the 
prediction models was improved by incorporating more medical history from the dataset. 


44. Hypothetical midlife interventions in women and risk of type 2 diabetes. 
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Abstract BACKGROUNDRandomized trials have examined short-term effects of lifestyle interventions for diabetes 


prevention only among high-risk individuals. Prospective studies have examined the associations between 
lifestyle factors and diabetes in healthy populations but have not characterized the intervention. We estimated 
the long-term effects of hypothetical lifestyle interventions on diabetes in a prospective study of healthy 
women, using the parametric g-formula.METHODSUsing data from the Nurses' Health Study, we followed 
76,402 women from 1984 to 2008. We estimated the risk of type 2 diabetes under eight hypothetical 
interventions: quitting smoking, losing weight by 5% every 2 years if overweight/obese, exercising at least 30 
minutes a day, eating less than three servings a week of red meat, eating at least two servings a day of whole 
grain, drinking two or more cups of coffee a day, drinking five or more grams of alcohol a day, and drinking less 
than one serving of soda a week.RESULTSThe 24-year risk of diabetes was 9.6% under no intervention and 4.3% 
when all interventions were imposed (55% lower risk [95% confidence interval = 47 to 63%]). The most 
effective interventions were weight loss (24% lower risk), physical activity (19%), and moderate alcohol use 
(19%). Overweight/obese women would benefit the most, with 10.8 percentage point reduction in 24-year risk 
of diabetes. The validity of these estimates relies on the absence of unmeasured confounding, measurement 
error, and model misspecification.CONCLUSIONA combination of dietary and nondietary lifestyle 
modifications, begun in midlife or later in relatively healthy women, could have prevented at least half of the 
cases of type 2 diabetes in this cohort of U.S. women. 


45. Attitudes, health lifestyle behaviors and cardiometabolic risk factors among relatives of individuals with type 2 diabetes 
mellitus. 
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Abstract OBJECTIVETo describe and compare attitudes, lifestyle behaviors, and cardiometabolic risk factors between 


individuals with and without a relative with type 2 diabetes mellitus (T2DM) living in the same 
household.METHODSA secondary analysis of baseline data from an implementation study in Peru was 
conducted. The outcomes were attitudes towards changing lifestyle behaviors (e.g. intentions towards losing 
weight, increasing physical activity, reducing salt consumption, etc), profiles of health lifestyle behaviors (e.g. 
daily smoking, heavy drinking, and physical activity), and cardiometabolic risk factors (e.g., overweight [body 
mass index ≥25 kg/m2] and hypertension); whereas the exposure was the presence of at least one relative with 
known diagnosis of T2DM living in the same household. Multilevel logistic mixed effect regression models were 
used to estimate odds ratios (OR) and 95% confidence intervals (95% CI).RESULTSA total of 2298 records, 
1134 (49.4%) males, mean age 43.3 (SD: 17.2) years, were analyzed. There was no evidence of a difference in 
lifestyle-changing attitudes, smoking, alcohol drinking, physical activity levels, and hypertension between 
individuals with and without relatives with T2DM. Overweight was 63% more common among individuals 
having a relative with a T2DM in multivariable model (OR = 1.63; 95% CI: 
1.03-2.61).CONCLUSIONSIndividuals with relatives with T2DM have higher probabilities of being overweight 
compared to those who did not have relatives with T2DM in the same household. The absence of differences on 
lifestyle-related attitudes and behaviors highlight the need of involving relatives of patients with T2DM on 
intervention strategies to further enhance diabetes prevention and management efforts. 


46. Meta-analytic evaluation for the spatio-temporal patterns of the associations between common risk factors and type 2 
diabetes in mainland China. 
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Abstract There is a dearth of accurate information about the associations between risk factors and type 2 diabetes in 
mainland China. We conducted a systematic review and meta-analysis to explore the spatio-temporal patterns 
of the associations between common risk factors and type 2 diabetes in adults at least 18 years old in mainland 
China.We searched English and Chinese databases from January 1st, 1997 to December 31st, 2017 for relevant 
observational studies. Overall and stratification analyses including secular trends and temporal distributions 
were conducted, odds ratio (OR) and 95% confidence interval (CI) were calculated by applying random-effects 
model.Thirty-five studies were included. Type 2 diabetes was positively associated with a family history of type 
2 diabetes (OR 2.89, 95%CI 2.38-3.49), hypertension (OR 2.73, 95%CI 2.25-3.36), central obesity (OR 2.28, 
95%CI 1.94-2.68), dyslipidemia (OR 2.23, 95%CI 1.70-2.91), hypertriglyceridemia (OR 2.18, 95%CI 1.64-2.92), 
general obesity (OR 1.90, 95%CI 1.66-2.18), hypercholesterolemia (OR 1.65, 95%CI 1.32-2.06), smoking (OR 
1.26, 95%CI 1.13-1.40), and drinking (OR 1.20, 95%CI 1.05-1.36), whereas a negative association with female 
gender (OR 0.87, 95%CI 0.78-0.97) existed. Except for female gender and drinking, the pooled effects of 
temporal and spatial stratification for the other five risk factors were consistent with the above results. For 
temporal stratification, the ORs of general obesity increased gradually during the periods of 1992 to 2005, 
2006 to 2010, and 2011 to 2017, while the ORs of a family history declined. For regional stratification, the 
magnitudes of ORs for hypertension, dyslipidemia, and hypercholesterolemia in northern areas were larger 
than that in southern areas, while opposite situation occurred for a family history. Except for the factor a family 
history, provincial results for the other nine risk factors differed from the overall results and among 
provinces.Effect differences existed for modifiable and non-modifiable risk factors in secular trends and 
regional distribution, which is of potential public health importance for type 2 diabetes prevention. 


47. Epidemiology of Self-Reported Diabetes Mellitus in the State of Maranhão, Northeastern Brazil: Results of the National 
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Abstract Objective: To estimate the prevalence and risk factors for self-reported diabetes mellitus (DM) in adults from 
the State of Maranhão, Northeastern Brazil. Methods: A cross-sectional study was carried out with 1774 
individuals aged ≥18 years participating in the National Health Survey of 2013 in Maranhão. The adults were 
selected by probabilistic sampling and interviewed face-to-face by in-home visits. The Poisson regression model 
was used to verify the factors associated with DM. Results: The prevalence of DM was 5.39% (95% confidence 
interval [95% CI]: 3.73?7.73). After adjustment of the regression model for age, gender, smoking, education, 
hypertension, and hypercholesterolemia, DM was statistically associated with age ≥60 years, female sex, low 
educational level, and self-report hypertension. Conclusion: The present study found the prevalence of self-
reported DM similar to that estimated in the general population of Brazil. Public policies for prevention and 
control should intensify control, especially in the subgroups most vulnerable to DM. 
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Abstract BackgroundTo evaluate the relationship between smoking and metabolic parameters in patients affected by 
type 1 diabetes (T1D).Patients and methodsWe enrolled 104 children and young adults (50 females and 54 
males) with T1D (aged 16.4 ± 8.6 years). The subjects were divided into three groups according to their smoking 
habits: no smoking (NS), passive smoking (PS), active smoking (AS). The physical examination of the participants 
included nutritional status assessment by anthropometry and pubertal stage according to Marshall and Tanner 
as well as blood pressure measurement. In all patients, metabolic blood assays including fasting blood glucose, 
insulin, total cholesterol, high-density lipoprotein cholesterol, and triglycerides were measured. Insulin 
resistance was determined by glucose disposal rate (eGDR). Physical activity was also 
recorded.ResultsSignificant differences in biochemical and functional parameters among the three groups were 
demonstrated, in particular for systolic (p = 0.002) and diastolic pressure (p = 0.02) and eGDR (p = 0.039). No 
differences in daily insulin dose (p = 0.75) and glycated hemoglobin (p = 0.39) were observed. AS group had 
significantly higher blood pressure (p < 0.05) and lower eGDR (p ≤ 0.001) compared to NS and PS. Significant 
difference was also detected between PS and NS in systolic and diastolic (p = 0.02) pressure and eGDR 
(p = 0.01). In a multivariable model adjusted for age, gender, BMI and physical activity, smoking habits did not 
maintain any independent association with metabolic parameters.ConclusionThis is the first study in a 
Mediterranean population, looking at tobacco smoke and cardio-metabolic factors in youth with T1D. The 
relationship between smoking and unfavorable metabolic profile was demonstrated. On the basis of these 
findings, smoking tobacco should be considered an important modifiable risk factor for young patients with 
diabetes mellitus, highlighting the need for intensified smoking prevention and cessation programs. 


49. Analysis of risk factors for carotid intima-media thickness in patients with type 2 diabetes mellitus in Western China 
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Abstract BackgroundCardiovascular disease (CVD) is the leading cause of morbidity and mortality in patients with type 2 
diabetes (T2DM). Carotid intima-media thickness (CIMT) is considered a preclinical stage of atherosclerosis. 
Therefore, it is necessary to identify the related risk factors for CIMT to facilitate the early prevention of CVD. 
Previous studies have shown that visceral fat area (VFA) is a risk factor for T2DM and CVD. However, few 
studies have focused on the effects of VFA on CIMT associated with T2DM. Moreover, considering that the 
body fat distribution shows regional and racial heterogeneity, the purpose of this study was to investigate the 
predictive value of VFA and other risk factors for CIMT associated with T2DM in Western China.MethodsIn a 
cross-sectional study, a total of 1372 patients with T2DM were divided into the CIMT (-) group (n = 965) and 
the CIMT (+) group (n = 407) based on CIMT values. In addition to the univariate analyses, logistic regression 
analysis and a decision tree model were simultaneously performed to establish a correlation factor model for 
CIMT.ResultsUnivariate analyses showed that sex, smoking status, age, heart rate, systolic blood pressure 
(SBP), diastolic blood pressure (DBP), height, weight, body mass index (BMI), waist circumference, hip 
circumference, waist-hip ratio, VFA, subcutaneous fat area, and the levels of 2-h C-peptide, serum creatinine, 
urea nitrogen and uric acid were significantly different between the two groups (all p < 0.05). Smoking, 
increased VFA, female sex and increased BMI were risk factors in the logistic regression analyses (OR = 5.759, 
OR = 1.364, OR = 2.239, OR = 1.186, respectively). In the decision tree model, smoking was the root node, 
followed by sex, waist circumference, VFA and chronic kidney disease (CKD) in order of 
importance.ConclusionsIn addition to smoking, sex and BMI, VFA has a significant effect on CIMT associated 
with T2DM in the Chinese Han population in Western China. In addition, the decision tree model could help 
clinicians make more effective decisions, with its simplicity and intuitiveness, making it worth promoting in 
future medical research.Trial registration ChiCTR, ChiCTR1900027739. Registered 24 November 
2019-Retrospectively registered, http://www.chictr.org.cn/index.aspx. 
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Available at Annals of human biology from Unpaywall 
Abstract AIMSProgrammes to prevent or delay chronic disease incorporate promotion of physical activity, particularly 


walking. The objective of this study was to test the associations of the ability to walk quickly with measures of 
adiposity and metabolic risk including dysglycaemia.SUBJECTS AND METHODSParticipants (3209), without 
known diabetes, in a lifestyle trial undertook a 4-minute walk test (4MWT) following measurements of fasting 
lipids, 75 g oral glucose tolerance test, anthropometry and blood pressure. Lower socio-economic status was 
defined by possession of a 'community services card' (CSC). Dysglycaemia (diabetes, impaired glucose tolerance 
and impaired fasting glucose) and metabolic syndrome (MS) were defined by WHO and ATPIII criteria, 
respectively.RESULTSControlling for age, length of the walk-course and height, distance walked during the 
4MWT decreased linearly (p < 0.001) with increasing waist, body mass index, %fat mass and MS risk. On 
average those with dysglycaemia walked 15.2 (95% CI 9.3, 20.8) m less than 'normal' participants independent 
of gender. In the best-fit regression model, distance walked was associated with reduced distances walked 1.3 
(1.2, 1.5) m/year of age, 0.9 (0.8, 1.1) m/kg fat, 15.7 (11.2, 19.5) m with a CSC and 8.0 (5.8,10.2) m if currently 
smoking. Each additional MS factor was associated with a reduction of the distance walked by 6.6 (4.6, 8.6) 
m.CONCLUSIONIncreasing numbers of MS components are associated with slower walking. The 4MWT is an 
easy assessment of functional limitation, which may have use in guiding intervention. 
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Abstract Objective: To explore the association between fatty liver and type 2 diabetes mellitus (T2DM) in the baseline-


population of Jinchang cohort study. Methods: Data from all the participants involved in the baseline-
population of Jinchang cohort study was used, to compare the risks of T2DM in fatty liver and non fatty liver 
groups and to explore the interaction between family history or fatty liver of diabetes and the prevalence of 
T2DM. Results: Among all the 46 861 participants, 10 574 were diagnosed as having fatty liver (22.56%), with 
the standardized rate as 20.66%. Another 3 818 participants were diagnosed as having T2DM (8.15%) with 
standardized rate as 6.90%. The prevalence of T2DM increased in parallel with the increase of age (trend χ(2)=2 
833.671, trend P<0.001). The prevalence of T2DM in the fatty liver group was significantly higher than that in 
the non-fatty liver group, both in men or women and in the overall population. Compared with the group of non-
fatty liver, the risks of T2DM in fatty liver group were seen 1.78 times higher in males, 2.33 times in women and 
2.10 times in the overall population, after adjustment for factors as age, levels of education, smoking, drinking, 
physical exercise, BMI, family history of diabetes and some metabolic indicators (pressure, TC, TG, uric acid, 
ALT, AST, gamma-glutamyl transferase). Date from the interaction model showed that fatty liver and family 
history of diabetes present a positive additive interaction on T2DM (RERI=1.18, 95%CI: 0.59-1.78; AP=0.24, 
95%CI: 0.14-0.34; S=1.43, 95%CI: 1.21-1.69). Conclusions: Fatty liver could significantly increase the risk of 
T2DM and a positive additive interaction was also observed between fatty liver and family history of diabetes 
on T2DM. It was important to strengthen the prevention program on T2DM, in order to effectively control the 
development of fatty liver. 


52. Type 1 diabetes mellitus and oral health: assessment of periodontal disease. 
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Abstract BACKGROUNDThe periodontal disease status of 320 dentate adults, diagnosed 23.7 years previously with 
Type 1 insulin dependent diabetes mellitus, was evaluated. These patients had been monitored at 2-year 
intervals as part of a large University of Pittsburgh longitudinal study assessing the medical complications 
associated with insulin dependent diabetes.METHODSDuring one of their regularly scheduled medical 
examinations, a group of 320 adult dentate subjects (mean age of 32.1 years) received a periodontal 
examination as part of a comprehensive oral health assessment. The oral health assessment collected data 
regarding demographics, oral health behaviors, tooth loss, coronal and root caries, salivary functions, and soft 
tissue pathologies. For the periodontal assessments, 3 facial sites (mesial, midcervical, distal) of the teeth in the 
right maxillary/left mandibular or left maxillary/right mandibular quadrants were evaluated for calculus, 
bleeding on probing (BOP) and loss of gingival attachment (LOA).RESULTSAttachment loss was significantly 
greater for older patients whereas BOP and calculus levels were relatively constant across age categories. 
Univariate analyses of factors possibly related to extensive periodontal disease (LOA > or =4 mm for at least 
10% of sites examined) indicated an association with older age; lower income and education; past and current 
cigarette smoking; infrequent visits to the dentist; tooth brushing less than once per day; older age of onset; 
longer duration of diabetes; and the diabetic complication of neuropathy. A multivariate regression model of all 
possibly significant factors found current cigarette use (odds ratio [OR] = 9.73), insulin dependent diabetes 
onset after 8.4 years of age (OR = 3.36), and age greater than 32 years (OR = 3.00) explained the majority of the 
extensive periodontal disease in this group of diabetic patients.CONCLUSIONSManagement and prevention of 
extensive periodontal disease for Type 1 diabetic patients should include strong recommendations to 
discontinue cigarette smoking. 


53. Stressful events, smoking exposure and other maternal risk factors associated with gestational diabetes mellitus. 
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Abstract The incidence of gestational diabetes mellitus (GDM) has increased significantly in the last few decades in the 


US. Understanding its risk factors is imperative for the prevention of GDM and its sequelae, but the roles of 
behavioural risk factors such as stressful events and smoking on GDM are generally not well understood. Using 
data obtained from the New York State (NYS) Pregnancy Risk Assessment Monitoring System survey for 
2004-06 and the NYS birth certificates, we examined relationships between GDM, stressful events and 
smoking among 2690 women who had live singleton births and did not have pre-pregnancy diabetes. After 
adjustment for risk factors such as maternal age, race/ethnicity, pre-pregnancy body mass index, hypertension, 
as well as smoking exposure, education, parity, and gestation at first visit for prenatal care, we found that having 
five or more stressful events 12 months before the baby was born was significantly associated with GDM (OR = 
2.49, [95% CI 1.49, 4.16]). In another model, having any stressful event(s) other than 'moved to a new address' 
12 months before the baby was born was also moderately associated with GDM (OR = 1.38, [95% CI 1.04, 
1.85]). Smoking exposure, assessed by combining maternal smoking and second-hand smoke exposure into six 
levels, had no significant association with GDM, and did not show a dose-response pattern. The present study 
suggests that stressful events during pregnancy may be an independent risk factor for GDM. Future studies of 
GDM should include this common, but potentially modifiable risk factor in analyses. 


54. Liver function tests and risk prediction of incident type 2 diabetes: evaluation in two independent cohorts. 
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Abstract BACKGROUNDLiver function tests might predict the risk of type 2 diabetes. An independent study evaluating 
utility of these markers compared with an existing prediction model is yet lacking.METHODS AND 
FINDINGSWe performed a case-cohort study, including random subcohort (6.5%) from 38,379 participants 
with 924 incident diabetes cases (the Dutch contribution to the European Prospective Investigation Into 
Cancer and Nutrition, EPIC-NL, the Netherlands), and another population-based cohort study including 7,952 
participants with 503 incident cases (the Prevention of Renal and Vascular End-stage Disease, PREVEND, 
Groningen, the Netherlands). We examined predictive value of combination of the Liver function tests (gamma-
glutamyltransferase, alanine aminotransferase, aspartate aminotransferase and albumin) above validated 
models for 7.5-year risk of diabetes (the Cooperative Health Research in the Region of Augsburg, the KORA 
study). Basic model includes age, sex, BMI, smoking, hypertension and parental diabetes. Clinical models 
additionally include glucose and uric acid (model1) and HbA1c (model2). In both studies, addition of Liver 
function tests to the basic model improved the prediction (C-statistic by~0.020; NRI by~9.0%; P<0.001). In the 
EPIC-NL case-cohort study, addition to clinical model1 resulted in statistically significant improvement in the 
overall population (C-statistic = +0.009; P<0.001; NRI = 8.8%; P<0.001), while addition to clinical model 2 
yielded marginal improvement limited to men (C-statistic = +0.007; P = 0.06; NRI = 3.3%; P = 0.04). In the 
PREVEND cohort study, addition to clinical model 1 resulted in significant improvement in the overall 
population (C-statistic change = 0.008; P = 0.003; NRI = 3.6%; P = 0.03), with largest improvement in men (C-
statistic change = 0.013; P = 0.01; NRI = 5.4%; P = 0.04). In PREVEND, improvement compared to clinical model 2 
could not be tested because of lack of HbA1c data.CONCLUSIONSLiver function tests modestly improve 
prediction for medium-term risk of incident diabetes above basic and extended clinical prediction models, only 
if no HbA1c is incorporated. If data on HbA1c are available, Liver function tests have little incremental 
predictive value, although a small benefit may be present in men. 


55. Targeted versus universal prevention. a resource allocation model to prioritize cardiovascular prevention. 
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Abstract BACKGROUNDDiabetes mellitus brings an increased risk for cardiovascular complications and patients profit 
from prevention. This prevention also suits the general population. The question arises what is a better 
strategy: target the general population or diabetes patients.METHODSA mathematical programming model 
was developed to calculate optimal allocations for the Dutch population of the following interventions: smoking 
cessation support, diet and exercise to reduce overweight, statins, and medication to reduce blood pressure. 
Outcomes were total lifetime health care costs and QALYs. Budget sizes were varied and the division of 
resources between the general population and diabetes patients was assessed.RESULTSFull implementation of 
all interventions resulted in a gain of 560,000 QALY at a cost of €640 per capita, about €12,900 per QALY on 
average. The large majority of these QALY gains could be obtained at incremental costs below €20,000 per 
QALY. Low or high budgets (below €9 or above €100 per capita) were predominantly spent in the general 
population. Moderate budgets were mostly spent in diabetes patients.CONCLUSIONSMajor health gains can 
be realized efficiently by offering prevention to both the general and the diabetic population. However, a priori 
setting a specific distribution of resources is suboptimal. Resource allocation models allow accounting for 
capacity constraints and program size in addition to efficiency. 
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Abstract In epidemiologic studies, human immunodeficiency virus (HIV)-infected men on antiretroviral therapy (ART) are 
at higher risk of incident diabetes mellitus compared with women with similar treatment histories. We used 
metabolomics to determine whether a sex difference in plasma amino acids, acylcarnitines, and organic acids 
predictive of diabetes and impaired energy metabolism is present in HIV-infected persons on long-term ART.We 
enrolled 70 HIV-infected adults (43% women) on efavirenz, tenofovir, and emtricitabine (Atripla) with HIV-1 
RNA <50 copies/mL for over 2 years. Half of the HIV-infected subjects were obese, and these were matched 
with 30 obese HIV-negative controls. All subjects had no history of diabetes, statin use, or heavy alcohol use. 
Fasting insulin sensitivity was measured using homeostatic model assessment 2 (HOMA2), and adipose tissue 
was measured using dual-energy x-ray absorptiometry (DEXA). Liquid chromatography/mass spectrometry was 
used to quantitate fasting plasma branched chain and aromatic amino acids predictive of incident diabetes, and 
C3 and C5 acylcarnitinines and organic acids indicative of impaired energy metabolism.HIV-infected women 
had more baseline risk factors for insulin resistance: women were older (46 vs 44 years) and had a longer ART 
duration (8.4 vs 5.1 years, P < 0.05 for both) compared with men but had similar CD4+ count (median 701 cells/
μL), smoking and hepatic C prevalence, and body mass index (BMI) (median 30.3 kg/m). However, women had 
higher insulin sensitivity compared with men (P < 0.01), and lower plasma levels of isoleucine, leucine, valine, 
phenylalanine, and tyrosine (P < 0.01 for all), and lower C3 and C5 acylcarnitines (P < 0.01 for all), in 
multivariable regression models after adjusting for DEXA fat mass index, age, race, CD4+ count, smoking, and 
ART duration. In the obese HIV-infected subjects and HIV-negative controls, the relationship of sex and plasma 
metabolite levels did not significantly differ according to HIV-status.HIV-infected women on non-nucleoside 
reverse transcriptase inhibitor-based ART had superior glucose tolerance and lower plasma metabolites 
associated with the development of diabetes compared with men with similar metabolic disease risk profiles. 
The relationship between sex and plasma metabolite levels did not significantly differ according to HIV-status 
among obese subjects, suggesting the observed sex-differences may not be specific to HIV infection. 


57. Association between fasting serum glucose levels and incidence of colorectal cancer in Korean men: the Korean Cancer 
Prevention Study-II. 
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Abstract INTRODUCTIONThe incidence of colorectal cancer (CRC) is steadily increasing worldwide. Numerous studies 


have demonstrated that diabetes mellitus is related to an increased risk of CRC; however, the association 
between impaired fasting glucose and CRC is unclear. Therefore, we evaluated the correlation between fasting 
serum glucose (FSG) levels and the incidence of CRC, which can be used to develop novel methods for 
preventing CRC.METHODSA total of 175,677 individuals from the Korean Metabolic Syndrome Research 
Initiative study were enrolled between 2004 and 2011. The incidence of CRC was assessed during a mean 
follow-up of 4.7 years. Hazard ratios (HR) for CRC according to FSG levels were calculated with the Cox 
proportional hazard model adjusted for age, sex, body mass index, smoking status, alcohol consumption, and 
regular exercise.RESULTSThe risk of developing CRC in subjects with high FSG was significant (HR, 1.45; 95% 
confidence interval [CI], 1.10-1.90), and the risk was higher in men (HR, 1.51; 95% CI, 1.12-2.05). The HR of 
rectal cancer, but not colon cancer, was significantly higher both in the total population and in men in the high 
FSG group.CONCLUSIONSThe incidence of CRC positively correlated with FSG levels in men. Rectal cancer 
incidence was especially correlated with high FSG in the site-specific analysis. Therefore, serum glucose levels 
maybe a potential marker of colorectal cancer. Early detection and intervention for controlling elevated glucose 
levels may be indicated as a way to prevent carcinogenesis. 
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Abstract AIMSAn increased risk for Type 2 diabetes in male and female smokers has been associated with insulin 
resistance. However, this might also be the result of an adverse effect on the beta-cell. The aim of the present 
study was to examine the association between smoking and beta-cell function.METHODSA community-based, 
cross-sectional observation study. In 1994, a randomized age-stratified sample of men and women aged > or = 
40 years in the city of Skara, Sweden, were invited to a survey of cardiovascular risk factors. In all, 1,109 
subjects participated (80%). After the exclusion of subjects with known hypertension or diabetes mellitus, 874 
subjects remained to explore. Samples were drawn after an overnight fast. Lifestyle (smoking, physical activity, 
alcohol consumption) was assessed using a questionnaire. Insulin resistance and insulin secretion were 
estimated using the homeostasis model assessment (HOMA).RESULTSCigarette smoking men (n = 101) had a 
lower HOMA beta-cell value (58.1), than never-smokers (n = 158, beta-cell value 90.1, P < 0.001). The 
difference remained with adjustments for age, body mass index, daily alcohol intake and physical exercise 
habits: 25.9 (95% confidence interval (CI) 9.7-38.8, P = 0.003). Correspondingly, in men the HOMA beta-cell 
value was lower in current smokers than in ex-smokers (difference 24.3, 95% CI 11.1-35.2, P < 0.001). In 
women, no significant difference appeared in beta-cell function vs. different smoking status. There was no 
association between smoking status and insulin resistance.CONCLUSIONSAt least in men, smoking may 
interfere with beta-cell function. The prevention of Type 2 diabetes should include strategies to stop smoking. 


59. Diabetes mellitus and its association with central obesity and disability among older adults: a global perspective. 
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Abstract The aim of the study was to evaluate the association between various factors and diabetes type II (DM) with a 


particular emphasis on indicators of central obesity, and to compare the effect of DM on disability among elder 
populations (≥ 50 years old) in nine countries. Data were available for 52,946 people aged ≥ 18 years who 
participated in the WHO Study on global AGEing and adult health and the Collaborative Research on Ageing in 
Europe studies conducted between 2007 and 2012. DM was defined as self-report of physician diagnosis. 
Height, weight, and waist circumference were measured. Disability status was assessed with the WHODAS II 
questionnaire. The overall prevalence of DM was 7.9% and ranged from 3.8% (Ghana) to 17.6% (Mexico). A 10 
cm increase in waist circumference and waist-to-height ratio of >0.5 were associated with a significant 1.26 
(India) to 1.77 (Finland), and 1.68 (China, Spain) to 5.40 (Finland) times higher odds for DM respectively. No 
significant associations were observed in Mexico and South Africa. DM was associated with significantly higher 
disability status in all countries except Mexico in the model adjusted for demographics and smoking. The 
inclusion of chronic conditions associated with diabetes in the model attenuated the coefficients in varying 
degrees depending on the country. A considerable proportion of the studied older population had DM. Central 
obesity may be a key factor for the prevention of DM among older populations globally. Prevention of DM 
especially among the older population globally may contribute to reducing the burden of disability. 
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Abstract We aimed to characterize the type 2 diabetes mellitus (T2DM) epidemic and the role of key risk factors in 
Jordan between 1990-2050, and to forecast the T2DM-related costs. A recently-developed population-level 
T2DM mathematical model was adapted and applied to Jordan. The model was fitted to six population-based 
survey data collected between 1990 and 2017. T2DM prevalence was 14.0% in 1990, and projected to be 
16.0% in 2020, and 20.6% in 2050. The total predicted number of T2DM cases were 218,326 (12,313 were new 
cases) in 1990, 702,326 (36,941 were new cases) in 2020, and 1.9 million (79,419 were new cases) in 2050. Out 
of Jordan's total health expenditure, 19.0% in 1990, 21.1% in 2020, and 25.2% in 2050 was forecasted to be 
spent on T2DM. The proportion of T2DM incident cases attributed to obesity was 55.6% in 1990, 59.5% in 
2020, and 62.6% in 2050. Meanwhile, the combined contribution of smoking and physical inactivity hovered 
around 5% between 1990 and 2050. Jordan's T2DM epidemic is predicted to grow sizably in the next three 
decades, driven by population ageing and high and increasing obesity levels. The national strategy to prevent 
T2DM needs to be strengthened by focusing it on preventive interventions targeting T2DM and key risk 
factors. 
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Abstract BACKGROUNDImpaired glucose tolerance (IGT) in patients with ischemic stroke can return to normal, 
reflecting an acute stress response, or persist. Persistent IGT is associated with an increased risk of recurrent 
stroke, other cardiovascular diseases and unfavorable outcome after stroke. We aim to validate our previously 
developed model to identify patients at risk of persistent IGT in an independent data set, and, if necessary, 
update the model.METHODSThe validation data set consisted of 239 nondiabetic patients with a minor 
ischemic stroke or TIA and IGT in the acute phase (2-hour post-load glucose levels between 7.8 and 11.0 mmol/
l). The outcome was persistent versus normalized IGT, based on repeated oral glucose tolerance test after a 
median of 46 days. The discriminative ability of the original model was assessed with the area under the ROC 
curve (AUC). The updated model was internally validated with bootstrap resampling and cross-validated in the 
development population of the original model.RESULTSOne-hundred eighteen of 239 (49%) patients had 
persistent IGT. The original model, with the predictors age, current smoking, statin use, triglyceride, 
hypertension, history of cardiovascular diseases, body mass index (BMI), fasting plasma glucose performed 
poorly (AUC .60). The newly developed model included only BMI, hypertension, statin use, atrial fibrillation, 
2-hour post-load glucose levels, HbA1c, large artery atherosclerosis, and predicted persistent IGT more 
accurately (internally validated AUC 0.66, externally validated AUC .71).CONCLUSIONSThis prediction model 
with simple clinical variables can be used to predict persistent IGT in patients with IGT directly after minor 
stroke or TIA, and may be useful to optimize secondary prevention by early identification of patients with 
disturbed glucose metabolism. 


62. Predicted 25-hydroxyvitamin D score and incident type 2 diabetes in the Framingham Offspring Study. 


Authors Liu, Enju; Meigs, James B; Pittas, Anastassios G; Economos, Christina D; McKeown, Nicola M; Booth, Sarah L; 
Jacques, Paul F 


Source The American journal of clinical nutrition; Jun 2010; vol. 91 (no. 6); p. 1627-1633 
Publication Date Jun 2010 
Publication Type(s)  Research Support, N.i.h., Extramural Journal Article Research Support, Non-u.s. Gov't 
PubMedID 20392893 
Database Medline 


Available at The American journal of clinical nutrition from HighWire - Free Full Text 
Available at The American journal of clinical nutrition from EBSCO (MEDLINE Complete) 
Available at The American journal of clinical nutrition from Unpaywall 


HDAS Export
Search Strategy Conceptual model


17 Jan 22 - 11:54


Page 37 of 60



https://repub.eur.nl/pub/126249/Repub_126249.pdf

https://doi.org/10.3945/ajcn.2009.28441

https://search.ebscohost.com/login.aspx?direct=true&scope=site&site=ehost-live&db=mdc&AN=20392893

http://europepmc.org/articles/pmc2869511?pdf=render





Abstract BACKGROUNDAccumulating evidence suggests that vitamin D is involved in the development of type 2 
diabetes (T2D).OBJECTIVEOur objective was to examine the relation between vitamin D status and incidence 
of T2D.DESIGNWe used a subsample of 1972 Framingham Offspring Study participants to develop a regression 
model to predict plasma 25-hydroxyvitamin D [25(OH)D] concentrations from age, sex, body mass index, month 
of blood sampling, total vitamin D intake, smoking status, and total energy intake. Using this model, we 
calculated the predicted 25(OH)D score for each nondiabetic participant at the cohort's fifth examination to 
assess the association between the predicted 25(OH)D score and incidence of T2D by using Cox proportional 
hazards models.RESULTSA total of 133 T2D cases were identified over a 7-y average follow-up. In comparison 
with individuals in the lowest tertile of the predicted 25(OH)D score at baseline, those in the highest tertile had 
a 40% lower incidence of T2D after adjustment for age, sex, waist circumference, parental history of T2D, 
hypertension, low HDL cholesterol, elevated triglycerides, impaired fasting glucose, and Dietary Guidelines for 
Americans Adherence Index score (hazard ratio: 0.60; 95% CI: 0.37, 0.97; P for trend = 
0.03).CONCLUSIONSOur findings suggest that higher vitamin D status is associated with decreased risk of 
T2D. Maintaining optimal 25(OH)D status may be a strategy to prevent the development of T2D. 
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Abstract INTRODUCTIONThis PhD thesis is about weight changes. What determines long-term weight changes in the 


adult general population? Is it possible that weight loss may not always be healthy? The present clinical 
guidelines for general practice advice most overweight persons and patients with type 2 diabetes to lose 
weight. Are the guidelines based on firm evidence?   METHODS: The back-bone of the thesis is constituted by 
three scientific articles based on three different population based cohort studies. Multivariable modeling and 
other epidemiological methods were used.   RESULTS: Article 1 examined weight changes in the general 
population in relation to smoking status, and proposed a graphical 'smoking cessation weight change model', 
demonstrating the importance of time, age and smoking status in relation to long-term weight changes. Article 
2 suggested new methods to improve the processing of dietary data. It was demonstrated how median 
imputation for missing values and assumptions about standard portion sizes were inferior to stochastic 
methods conditioning on information about physiology of the individual. Article 3 evaluated the influence of 
prospectively planned intentional weight loss on long-term morbidity and mortality in patients with type 2 
diabetes. Therapeutic intentional weight loss supervised by a medical doctor was not associated with reduced 
morbidity or mortality. In the general population the dietary intake of fructose and soft drinks sweetened with 
sugar was not associated with weight change over 9 years. Weight gain rates were large in young adults and 
incrementally smaller in middle aged adults. Subjects more than 60 years lost weight on average. Historical 
weight data suggest that the body weight increases throughout life to the age of 60-65years. A study with 
simulated data indicates that bias in baseline BMI may misleadingly have favored weight loss in earlier cohort 
studies of intentional weight loss and mortality.   DISCUSSION: The findings regarding weight loss and mortality 
in patients with type 2 diabetes are in opposition to the prevailing observational literature. Harrington's meta-
analysis of intentional weight loss and the underlying studies are evaluated along with the Look AHEAD trial 
and a number of diabetes prevention studies. Difficulties in conducting and interpreting weight change studies 
are discussed.   CONCLUSIONS: Surprisingly, intentional therapeutic weight loss in patients with type 2 
diabetes, supervised by a medical doctor, did not seem to reduce the long-term risk for CVD, CVD-mortality or 
all-cause mortality. The contradictions between our results and the prevailing observational evidence may be 
explained by methodological weaknesses favoring weight loss in earlier studies. Consequently, there is no good 
evidence to support that intentional weight loss will reduce the risk of CVD or mortality in any group of patients 
in general practice or in the general population. Age was a powerful determinant of weight changes and the 
'normal weight development' can be taken into consideration when evaluating weight studies, and when 
general practitioners are following their patients over time. Compared with age, sex, education, and 
comorbidity, lifestyle factors like the dietary intake and physical activity seemed to be of less importance for 
long-term weight development. An exception to this was smoking or smoking cessation. Based on the scientific 
literature in the field and on the results of article 3, it seems uncertain whether weight loss is beneficial or 
harmful in terms of mortality and cardiovascular morbidity in patients with diabetes and in overweight people 
in general. Improvements in for instance psychosocial factors and diabetes prevention may well be short term 
as only few are able to a maintain weight loss. Rather than going for weight loss in overweight high risk patients, 
it seems more rational for general practitioners to focus on other lifestyle changes like for instance 
Mediterranean diet and increased exercise. 
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Abstract BACKGROUND AND OBJECTIVETo analyze if cigarette smoking delays the sputum smear conversion in 


pulmonary tuberculosis.PATIENTS AND METHODNinety eight patients were diagnosed with pulmonary 
tuberculosis. Patients were all not immunosuppressed, infected by human immunodeficiecy virus (HIV) or drug 
resistant. Sixty four of them were smokers with a pack-year index (standard deviation) of 33.69 (23.12). 
Delayed sputum smear conversion (DC) was considered when 2 positive sputum culture results were obtained 
in the second month of anti-tuberculous treatment and was associated with the following variables in 2 groups: 
a) total group (in which all the patients were included): age, sex, smoking habits, risk factors (alcohol 
consumption, diabetes mellitus, immunosuppression, drug addicion, malnutrition), time with symptoms, 
radiologic presentation and bacterial load, and b) smokers: age, sex, risk factors, time with symptoms, radiologic 
presentation, bacterial load and pack-year index. For the statistical analysis, chi2 test, Student t test and logistic 
regression model were used, considering the dependant variable DC.RESULTSIn the total group, 17 patients 
(17.3%) had DC, 16 of them had a history of smoking and in the univariate analysis it was associated with: 
alcohol consumption, time with symptoms, radiologic presentation as bilateral cavitary infiltrates and smoking 
habits. The logistic regression analysis showed an association with smoking habits (odds ratio = 9.8; p = 0.03) 
and bilateral cavitary infiltrates (odds ratio = 3.61; p = 0.02). In the group of smokers, DC was associated in the 
univariate analysis with the female sex.CONCLUSIONSSmoking habits delay sputum conversion in patients 
with pulmonary tuberculosis not associated with HIV and non-resistant bacilli. According to these results it is 
necessary to assist smoking cessation in patients who are receiving antituberculous treatment. 
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Abstract BACKGROUND AND PURPOSEThere is a strong dose-response relationship between smoking and risk of 
ischemic stroke in young women, but there are few data examining this association in young men. We examined 
the dose-response relationship between the quantity of cigarettes smoked and the odds of developing an 
ischemic stroke in men under age 50 years.METHODSThe Stroke Prevention in Young Men Study is a 
population-based case-control study of risk factors for ischemic stroke in men ages 15 to 49 years. The χ2 test 
was used to test categorical comparisons. Logistic regression models were used to calculate the odds ratio for 
ischemic stroke occurrence comparing current and former smokers to never smokers. In the first model, we 
adjusted solely for age. In the second model, we adjusted for potential confounding factors, including age, race, 
education, hypertension, myocardial infarction, angina, diabetes mellitus, and body mass index.RESULTSThe 
study population consisted of 615 cases and 530 controls. The odds ratio for the current smoking group 
compared with never smokers was 1.88. Furthermore, when the current smoking group was stratified by 
number of cigarettes smoked, there was a dose-response relationship for the odds ratio, ranging from 1.46 for 
those smoking <11 cigarettes per day to 5.66 for those smoking 40+ cigarettes per day.CONCLUSIONSWe 
found a strong dose-response relationship between the number of cigarettes smoked daily and ischemic stroke 
among young men. Although complete smoking cessation is the goal, even smoking fewer cigarettes may reduce 
the risk of ischemic stroke in young men. 


66. Impact of cigarette smoking on kidney inflammation and fibrosis in diabetic rats. 


Authors Mayyas, Fadia; Alzoubi, Karem H 
Source Inhalation toxicology; Feb 2019; vol. 31 (no. 2); p. 45-51 
Publication Date Feb 2019 
Publication Type(s)  Research Support, Non-u.s. Gov't Journal Article 
PubMedID 30947565 
Database Medline 


Available at Inhalation toxicology from EBSCO (MEDLINE Complete) 


HDAS Export
Search Strategy Conceptual model


17 Jan 22 - 11:54


Page 39 of 60



https://doi.org/10.1161/STROKEAHA.117.018859

https://www.ahajournals.org/doi/pdf/10.1161/STROKEAHA.117.018859

https://search.ebscohost.com/login.aspx?direct=true&scope=site&site=ehost-live&db=mdc&AN=30947565





Abstract Background: Cigarette smoking is a very common habit worldwide contributing to risk of kidney dysfunction 
and diabetes (DM). However, the mechanisms are unclear. Aim: The goal of the present study was to assess the 
effects of cigarette smoking on kidney oxidative stress, inflammation, and remodeling in streptozotocin (STZ) 
rat model of diabetes. Methods: Rats were randomized into control (intraperitoneal (i.p.) citrate buffer injection 
and exposure to fresh air), cigarette smoking (1 h daily for 6 d/week, citrate buffer), DM (single dose STZ 35 mg/
kg i.p. and exposure to fresh air), and DM + smoking groups for a period of 4 weeks. Kidney biomarkers of 
inflammation, oxidative stress, and remodeling were measured. Results: A significant increase in kidney to body 
weight ratio was observed in diabetic groups. Diabetes but not smoking increased blood urea nitrogen levels 
without changes in creatinine levels. Kidney levels of thiobarbituric acid substances, nitrite, endothelin-1, and 
C-reactive protein were increased significantly in the DM + smoking groups. Smoking induced GSH expression 
and activity of superoxide dismutase. A significant increase in kidney fibrosis was observed in the 
DM + smoking group coupled with a similar increase in transforming growth factor beta. Protein levels of 
matrix metalloproteinase-2, (MMP-2), mitogen-activated protein kinases, and c-Jun N terminal kinase were 
elevated in Smoking and DM + smoking groups. Conclusion: Cigarette smoke might promote risk of kidney 
dysfunction in DM by augmentation of renal inflammation, oxidant radicals and fibrosis. The kidney promotes 
compensatory increase in MMP-2 in response to smoking probably to prevent pro-fibrotic factors induced-
fibrosis. 
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Abstract BACKGROUNDChronic cardiometabolic diseases, including cardiovascular disease (CVD), type 2 diabetes 
(T2D) and chronic kidney disease (CKD), share many modifiable risk factors and can be prevented using 
combined prevention programs. Valid risk prediction tools are needed to accurately identify individuals at 
risk.OBJECTIVEWe aimed to validate a previously developed non-invasive risk prediction tool for predicting 
the combined 7-year-risk for chronic cardiometabolic diseases.DESIGNThe previously developed tool is 
stratified for sex and contains the predictors age, BMI, waist circumference, use of antihypertensives, smoking, 
family history of myocardial infarction/stroke, and family history of diabetes. This tool was externally validated, 
evaluating model performance using area under the receiver operating characteristic curve (AUC)-assessing 
discrimination-and Hosmer-Lemeshow goodness-of-fit (HL) statistics-assessing calibration. The intercept was 
recalibrated to improve calibration performance.PARTICIPANTSThe risk prediction tool was validated in 3544 
participants from the Australian Diabetes, Obesity and Lifestyle Study (AusDiab).KEY RESULTSDiscrimination 
was acceptable, with an AUC of 0.78 (95% CI 0.75-0.81) in men and 0.78 (95% CI 0.74-0.81) in women. 
Calibration was poor (HL statistic: p < 0.001), but improved considerably after intercept recalibration. 
Examination of individual outcomes showed that in men, AUC was highest for CKD (0.85 [95% CI 0.78-0.91]) 
and lowest for T2D (0.69 [95% CI 0.65-0.74]). In women, AUC was highest for CVD (0.88 [95% CI 0.83-0.94)]) 
and lowest for T2D (0.71 [95% CI 0.66-0.75]).CONCLUSIONSValidation of our previously developed tool 
showed robust discriminative performance across populations. Model recalibration is recommended to account 
for different disease rates. Our risk prediction tool can be useful in large-scale prevention programs for 
identifying those in need of further risk profiling because of their increased risk for chronic cardiometabolic 
diseases. 
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Abstract PURPOSEThis study aims to determine whether breastfeeding may have any beneficial effects on metabolic 
syndrome in a cohort of postmenopausal Korean women.METHODSA cross-sectional study with secondary 
data analysis was conducted using the cohort in the Korean Genome and Epidemiology Study. Data from 1,983 
postmenopausal women were analyzed by logistic regression analysis. Controlled covariates were chosen 
based on a biopsychosocial model and included age, family history of hypertension; type 2 diabetes mellitus; 
and cerebro-cardiovascular diseases, body mass index, age of menarche, parity, socioeconomic status of family, 
educational level, past or current smoking experience, and current alcohol consumption 
experience.RESULTSBreastfeeding experience and duration were not significantly associated with a decreased 
likelihood of metabolic syndrome among postmenopausal women. However, breastfeeding experience 
(adjusted odds ratio [AOR]: 0.52 [p = .010]) and a total duration of breastfeeding exceeding 3 months were 
significantly associated with decreased likelihood of abdominal obesity (≥3 and < 6 months: AOR: 0.49 
[p = .014]; ≥6 and < 12 months: AOR: 0.51 [p = .009]; ≥12 months: AOR: 0.56 [p = .024]).CONCLUSIONOur 
findings indicate that breastfeeding might have beneficial effects on reducing abdominal obesity in 
postmenopausal women. Health-care providers should publicize beneficial long-term effects of breastfeeding 
on the prevention of abdominal obesity, a component of metabolic syndrome. 
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Abstract OBJECTIVESThe objective of the study was to examine explanatory models of diabetes and diabetes 
complications among urban poor Ghanaians living with diabetes and implications for developing secondary 
prevention strategies.DESIGNTwenty adults with type 2 diabetes were recruited from three poor communities 
in Accra. Qualitative data were obtained using interviews that run between 40 and 90 minutes. The interviews 
were audio-taped, transcribed and analysed thematically, informed by the 'explanatory model of disease' 
concept.RESULTSRespondents associated diabetes and its complications with diet, family history, lifestyle 
factors (smoking, excessive alcohol consumption and physical inactivity), psychological stress and supernatural 
factors (witchcraft and sorcery). These associations were informed by biomedical and cultural models of 
diabetes and disease. Subjective experience, through a process of 'body-listening,' constituted a third model on 
which respondents drew to theorise diabetes complications. Poverty was an important mediator of poor self-
care practices, including treatment non-adherence.CONCLUSIONSThe biomedical model of diabetes was a 
major source of legitimate information for self-care practices. However, this was understood and applied 
through a complex framework of cultural theories of chronic disease, the biopsychological impact of everyday 
illness experience and the disempowering effects of poverty. An integrated biopsychosocial approach is 
proposed for diabetes intervention in this research community. 
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Abstract AIMS/INTRODUCTIONWe developed a self-assessable Korean Diabetes Risk score using the data of the 
Korean Genome and Epidemiology Study.MATERIALS AND METHODSA total of 8,740 participants without 
diabetes at baseline were followed up biannually over a period of 10 years. We included variables that were 
significantly different between participants who developed diabetes mellitus and those who did not in the 
development cohort at baseline. We assigned a maximum score of 100 to the selected variable in each gender 
group. Next, the 10-year probability of incident diabetes was calculated and validated in the validation cohort. 
Finally, we compared the predictive power of Korean Diabetes Risk score with models including fasting plasma 
glucose or glycated hemoglobin and other cohort models of Atherosclerosis Risk in Communities and Korea 
National Health and Nutrition Examination Survey.RESULTSDuring a median follow-up period of 9.7 years, 
22.7% of the participants progressed to diabetes. The Korean Diabetes Risk score included age, living location 
(urban or rural area), waist circumference, hypertension, family history of diabetes and smoking history. The 
developed risk score yielded acceptable discrimination for incident diabetes (area under the curve 0.657) and 
the predictive power was improved when the model included fasting plasma glucose (area under the curve 
0.690) or glycated hemoglobin (area under the curve 0.746). In addition, our model predicted incident diabetes 
more accurately than previous Western or Korean models.CONCLUSIONSThis newly developed self-
assessable diabetes risk score is easily applicable to predict the future risk of diabetes even without the 
necessity for laboratory tests. This score is useful for the Korean diabetes prevention program, because high-
risk individuals can be easily screened. 
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Abstract BackgroundThe prevention of type 2 diabetes (T2D) and its associated complications has become a major 
priority of global public health. In addition, there is growing evidence that nonalcoholic fatty liver disease 
(NAFLD) is associated with an increased risk of diabetes. Therefore, the purpose of this study was to develop 
and validate a nomogram based on independent predictors to better assess the 8-year risk of T2D in Japanese 
patients with NAFLD.MethodsThis is a historical cohort study from a collection of databases that included 2741 
Japanese participants with NAFLD without T2D at baseline. All participants were randomized to a training 
cohort (n = 2058) and a validation cohort (n = 683). The data of the training cohort were analyzed using the 
least absolute shrinkage and selection operator method to screen the suitable and effective risk factors for 
Japanese patients with NAFLD. A cox regression analysis was applied to build a nomogram incorporating the 
selected features. The C-index, receiver operating characteristic curve (ROC), calibration plot, decision curve 
analysis, and Kaplan-Meier analysis were used to validate the discrimination, calibration, and clinical usefulness 
of the model. The results were reevaluated by internal validation in the validation cohort.ResultsWe developed 
a simple nomogram that predicts the risk of T2D for Japanese patients with NAFLD by using the parameters of 
smoking status, waist circumference, hemoglobin A1c, and fasting blood glucose. For the prediction model, the 
C-index of training cohort and validation cohort was 0.839 (95% confidence interval (CI), 0.804-0.874) and 
0.822 (95% CI, 0.777-0.868), respectively. The pooled area under the ROC of 8-year T2D risk in the training 
cohort and validation cohort was 0.811 and 0.805, respectively. The calibration curve indicated a good 
agreement between the probability predicted by the nomogram and the actual probability. The decision curve 
analysis demonstrated that the nomogram was clinically useful.ConclusionsWe developed and validated a 
nomogram for the 8-year risk of incident T2D among Japanese patients with NAFLD. Our nomogram can 
effectively predict the 8-year incidence of T2D in Japanese patients with NAFLD and helps to identify people at 
high risk of T2D early, thus contributing to effective prevention programs for T2D. 
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Abstract OBJECTIVESWe assessed the potential health and economic benefits of reducing common risk factors in older 
Americans.METHODSA dynamic simulation model tracked a national cohort of persons 51 and 52 years of age 
to project their health and medical spending in prevention scenarios for diabetes, hypertension, obesity, and 
smoking.RESULTSThe gain in life span from successful treatment of a person aged 51 or 52 years for obesity 
would be 0.85 years; for hypertension, 2.05 years; and for diabetes, 3.17 years. A 51- or 52-year-old person 
who quit smoking would gain 3.44 years. Despite living longer, those successfully treated for obesity, 
hypertension, or diabetes would have lower lifetime medical spending, exclusive of prevention costs. Smoking 
cessation would lead to increased lifetime spending. We used traditional valuations for a life-year to calculate 
that successful treatments would be worth, per capita, $198,018 (diabetes), $137,964 (hypertension), 
$118,946 (smoking), and $51,750 (obesity).CONCLUSIONSEffective prevention could substantially improve 
the health of older Americans, and--despite increases in longevity--such benefits could be achieved with little or 
no additional lifetime medical spending. 


73. Nicotine triggers islet β cell senescence to facilitate the progression of type 2 diabetes. 
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Publication Date Aug 2020 
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Abstract Cigarette smoking is a well-recognized risk factor for type 2 diabetes (T2DM), and may result in islet β cell 


damage and impaired insulin secretion. However, the underlying mechanisms remain largely elusive. In the 
present study, we demonstrated that nicotine induced premature senescence of pancreatic β cells in vitro and 
in vivo. The senescence-associated β-galactosidase (SA-β-Gal) assay showed that nicotine exposure induced 
apparent senescence phenotype of β-TC-6 cells at an initiating dose of 100 μM and starting from 12 h. In 
addition, 100 and 500 μM of nicotine exposure altered the expression of senescence marker proteins, such as 
p16, p19 and p21. Furthermore, we uncovered that the levels of intracellular Ca2+ and reactive oxygen species 
(ROS) were significantly elevated in β-TC-6 cells following exposure to 100 and 500 μM nicotine, while calcium 
channel blocker can reverse this effect. Furthermore, the senescence-inducing phenotype was confirmed in rat 
insulinoma INS-1 cells at a similar dose range, whereas blockade of nAChRs, calcium and ROS led to apparent 
impairment of senescence. Finally, we found that administration with 100 and 200 μg/mL nicotine in drinking 
water for 28 days significantly exacerbated aberrant glucose homeostasis in a mouse model of fat-induced 
T2DM. Of great intrigue, pancreatic β cells exhibited significantly enhanced senescence following nicotine 
administration. Taken together, this study suggests that premature senescence plays a pivotal role in nicotine-
triggered β cell destruction and glucose intolerance, providing a theoretical basis for targeted prevention and 
treatment of smoking-induced T2DM. 


74. Development of Microvascular Complications and Effect of Concurrent Risk Factors in Type 1 Diabetes: A Multistate Model 
From an Observational Clinical Cohort Study. 
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Abstract OBJECTIVEType 1 diabetes is a complex disease, and development of multiple complications over time can be 
analyzed only with advanced statistical methods. This study describes the development of microvascular 
complications and explores the effect of complication burden and important concurrent risk factors by applying 
a multistate model.RESEARCH DESIGN AND METHODSWe used a clinical cohort at the Steno Diabetes 
Center Copenhagen to study the development of diabetic kidney disease, retinopathy, and neuropathy. We 
extracted information from electronic patient records and estimated incidence rates of complications by 
concurrent complication burden. We explored the extent to which concurrent complications modify the effect 
of selected risk factors on the development of microvascular complications.RESULTSWe included 3,586 
individuals. Incidence rate ratios in individuals with two previous complications were 3.2 (95% CI 2.3-4.5) for 
diabetic kidney disease, 2.1 (1.5-3.1) for retinopathy, and 1.7 (1.2-2.4) for neuropathy compared with 
individuals without complications. The models included diabetes duration; calendar time and age as timescales; 
and sex, HbA1c, lipid-lowering and antihypertensive treatment, systolic blood pressure, BMI, estimated 
glomerular filtration rate (eGFR), cardiovascular disease (CVD), LDL cholesterol, insulin dose (units/kg/day), 
and smoking status as covariates. Effects of HbA1c, diabetes duration, systolic blood pressure, BMI, eGFR, and 
LDL cholesterol where not modified by concurrent complication burden, whereas the effect of sex and CVD 
were.CONCLUSIONSThe risk of microvascular complications highly depends on the concurrent complication 
burden and risk factor profile in individuals with type 1 diabetes. The results emphasize attention to risk 
factors, regardless of existing number of complications, to prevent development of further microvascular 
complications. 


75. Prevalence of obesity, diabetes mellitus, hypertension and associated risk factors in a mining workforce, Democratic 
Republic of Congo. 
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Abstract IntroductionThe burden of non-communicable diseases (NCDs) is increasing in low and middle-income 
countries (LMIC). According to the World Health Organization (WHO) the largest increase occurs in Africa. 
Obesity, diabetes mellitus and hypertension (ODH) are major risk factors for cardiovascular diseases, causing 
nearly 18 million deaths worldwide. Various risks associated with mining as an occupational activity are 
implicated in NCDs' occurrence. This study describes the baseline prevalence of ODH and associated risk 
factors in the workforce of Tenke Fungurume Mining (TFM), in southern Democratic Republic of 
Congo.MethodsA cross-sectional study was conducted on a sample of 2,749 employees' and contractor's 
occupational health examination files for 2010. Socio-demographic, occupational, medical, anthropometric and 
behavioral characteristics were collected and assessed. Disease status regards ODH was based on WHO 
criteria. A multivariate logistic regression model was used.ResultsOverall prevalence of ODH was 4.5%, 11.7%, 
and 18.2% respectively. Proportions of pre-ODH individuals were 19.7%, 16.5%, and 47.8% respectively. 
Prevalence of ODH increased with age, professional grade, nature of work, gender and reported alcohol use. 
Smoking 10 or more cigarettes per day increased risk of diabetes and hypertension, while decreasing 
obesity.ConclusionRates of ODH and associated risk factors are higher in the TFM workforce, than in the 
general DRC population. This is likely reflective of other mining sites in the country and region. It is evident that 
ODH are associated with various socio-demographic, occupational, anthropometric, biomedical and behavioral 
risk factors. A NCD prevention program and close monitoring of disease and risk factors trends are needed in 
this population. 
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Abstract The present CEIPC Spanish adaptation of the European Guidelines on Cardiovascular Disease Prevention in 
Clinical Practice 2008. This guide recommends the SCORE model for risk evaluation. The aim is to prevent 
premature mortality and morbidity due to CVD by means of dealing with its related risk factors in clinical 
practice. The guide focuses on primary prevention and emphasizes the role of the nurses and primary care 
doctors in promoting a healthy life style, based on increasing physical activity, changing dietary habits, and not 
smoking. The therapeutic goal is to achieve a Blood Pressure<140/90mmHg, but in patients with diabetes, 
chronic kidney disease, or definite CVD, the objective is<130/80mmHg. Serum cholesterol should be<200mg/dl 
and cLDL<130mg/dl, although in patients with CVD or diabetes, the objective is<100mg/dl (80mg/dl if feasible 
in very high-risk patients). Patients with type 2 diabetes and those with metabolic syndrome must lose weight 
and increase their physical activity, and drugs must be administered whenever applicable, with the objective 
guided by body mass index and waist circumference. In diabetic type 2 patients, the objective is glycated 
haemoglobin<7%. Allowing people to know the guides and developing implementation programs, identifying 
barriers and seeking solutions for them, are priorities for the CEIPC in order to put the recommendations into 
practice. 


77. [European Guidelines on Cardiovascular Disease Prevention in Clinical Practice. CEIPC 2008 Spanish adaptation]. 
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Villar, F; Lizcano, A; Gil-Núñez, A; de Alvaro, F; Conthe, P; Luengo, E; Del Río, A; Cortés, O; de Santiago, A; Varga, 
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Database Medline 
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Abstract The present CEIPC Spanish adaptation of the European Guidelines on Cardiovascular Disease Prevention in 


Clinical Practice 2008. This guide recommends the SCORE model for risk evaluation. The aim is to prevent 
premature mortality and morbidity due to CVD by means of dealing with its related risk factors in clinical 
practice. The guide focuses on primary prevention and emphasizes the role of the nurses and primary care 
doctors in promoting a healthy life style, based on increasing physical activity, changing dietary habits, and not 
smoking. The therapeutic goal is to achieve a Blood Pressure < 140/90 mmHg, but in patients with diabetes, 
chronic kidney disease, or definite CVD, the objective is < 130/80 mmHg. Serum cholesterol should be < 200 
mg/dl and cLDL < 130 mg/dl, although in patients with CVD or diabetes, the objective is < 100 mg/dl (80 mg/dl 
if feasible in very high-risk patients). Patients with type 2 diabetes and those with metabolic syndrome must 
lose weight and increase their physical activity, and drugs must be administered whenever applicable, with the 
objective guided by body mass index and waist circumference. In diabetic type 2 patients, the objective is 
glycated haemoglobin < 7%. Allowing people to know the guides and developing implementation programs, 
identifying barriers and seeking solutions for them, are priorities for the CEIPC in order to put the 
recommendations into practice. 


78. Development and validation of risk models to predict the 7-year risk of type 2 diabetes: The Japan Epidemiology 
Collaboration on Occupational Health Study. 
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Abstract AIMS/INTRODUCTIONWe previously developed a 3-year diabetes risk score in the working population. The 
objective of the present study was to develop and validate flexible risk models that can predict the risk of 
diabetes for any arbitrary time-point during 7 years.MATERIALS AND METHODSThe participants were 46,198 
Japanese employees aged 30-59 years, without diabetes at baseline and with a maximum follow-up period of 8 
years. Incident diabetes was defined according to the American Diabetes Association criteria. With routine 
health checkup data (age, sex, abdominal obesity, body mass index, smoking status, hypertension status, 
dyslipidemia, glycated hemoglobin and fasting plasma glucose), we developed non-invasive and invasive risk 
models based on the Cox proportional hazards regression model among a random two-thirds of the 
participants, and used another one-third for validation.RESULTSThe range of the area under the receiver 
operating characteristic curve increased from 0.73 (95% confidence interval 0.72-0.74) for the non-invasive 
prediction model to 0.89 (95% confidence interval 0.89-0.90) for the invasive prediction model containing 
dyslipidemia, glycated hemoglobin and fasting plasma glucose. The invasive models showed improved 
integrated discrimination and reclassification performance, as compared with the non-invasive model. 
Calibration appeared good between the predicted and observed risks. These models performed well in the 
validation cohort.CONCLUSIONSThe present non-invasive and invasive models for the prediction of diabetes 
risk up to 7 years showed fair and excellent performance, respectively. The invasive models can be used to 
identify high-risk individuals, who would benefit greatly from lifestyle modification for the prevention or delay 
of diabetes. 


79. Association between smoking and the peripheral vestibular disorder: a retrospective cohort study. 
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Abstract Common inner ear diseases include peripheral vestibular disorder (PVD) and hearing impairment. The 
association between smoking and peripheral vestibular disorder (PVD) is unclear. We examined associations 
between smoking and new PVD events. In this retrospective study, we consecutively enrolled 393 participants 
aged ≥20 years [mean age 65.3 years; males 133 (33.8%)] treated for hypertension, dyslipidaemia, or diabetes 
mellitus at a primary care clinic between November 2011 and March 2013. Participants were categorized as 
ever-smokers (including current and past -smokers; divided per <30 and ≥30 pack-years), and never-smokers. 
New PVD events were reported over a 1-year follow-up period. Hazard ratios (HR) for new onset PVD were 
estimated using the Cox proportional hazard regression model. Compared to never-smokers, the adjusted HR 
was 2.22 for ever-smokers and 2.70 for all ever-smokers with ≥30 pack-years among all 393 participants. 
Among male participants, compared to never-smokers, the adjusted HR was 4.41 for ever-smokers with ≥30 
pack-years. A smoking history of ≥30 pack-years was strongly associated with the risk of new onset PVD in 
males but not, females. This study may assist patients with smoking cessation for the prevention of new PVD 
events among males. 
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Abstract We present the Spanish adaptation from the CEIPC of the European Guidelines on Cardiovascular Disease 
Prevention in Clinical Practice 2008. This guide recommends the SCORE model for risk evaluation. The aim is to 
prevent premature mortality and morbidity due to CVD by means of dealing with its related risk factors in 
clinical practice. The guide focuses on primary prevention and emphasizes the role of the nurses and primary 
care medical doctors in promoting a healthy life style, based on increasing physical activity, change dietary 
habits, and non smoking. The therapeutic goal is to achieve a Blood Pressure <140/90 mmHg, but among 
patients with diabetes, chronic kidney disease, or definite CVD, the objective is <130/80 mmHg. Serum 
cholesterol should be <200 mg/dl and cLDL <130 mg/dl, although among patients with CVD or diabetes, the 
objective is <100 mg/dl (80 mg/dl if feasible in very high-risk patients). Patients with type 2 diabetes and those 
with metabolic syndrome must lose weight and increase their physical activity, and drugs must be administered 
whenever applicable, with the objective guided by BMI -body mass index- and waist circumference. In diabetic 
type 2 patients, the objective is glycated haemoglobin <7%. Allowing people to know the guides and developing 
implementation programs, identifying barriers and seeking solutions for them, are priorities for the CEIPC in 
order to put the recommendations into practice. 


81. [European Guidelines on Cardiovascular Disease Prevention in Clinical Practice. Spanish adaptation of the CEIPC 2008]. 
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Abstract We present the Spanish adaptation made by the CEIPC of the European Guidelines on Cardiovascular Disease 


Prevention (CVD) in Clinical Practice 2008. This guide recommends the SCORE model for risk evaluation. The 
aim is to prevent premature mortality and morbidity due to CVD through the management of its related risk 
factors in clinical practice. The guide focuses on primary prevention and emphasizes the role of the nurses and 
primary care medical doctors in promoting a healthy life style, based on increasing physical activity, change 
dietary habits, and non smoking. The therapeutic goal is to achieve a Blood Pressure < 140/90 mmHg, but 
among patients with diabetes, chronic kidney disease, or definite CVD, the objective is <130/80 mmHg. Serum 
cholesterol should be < 200 mg/dl and cLDL<130 mg/dl, although among patients with CVD or diabetes, the 
objective is <100 mg/dl (80 mg/dl if feasible in very high-risk patients). Patients with type 2 diabetes and those 
with metabolic syndrome must lose weight and increase their physical activity, and drugs must be administered 
whenever applicable, to reach body mass index (BMI) guided and waist circumference objectives. In diabetic 
type 2 patients, the objective is glycated haemoglobin <7%. Allowing people to know the guides and developing 
implementation programs, identifying barriers and seeking solutions for them, are priorities for the CEIPC in 
order to transfer the recommendations established into the daily clinical practice. 
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Abstract DesignCohort studyCohort selectionParticipants were recruited between 1994 and 1998 from the general 
population with the preferred ages of 35 to 65 years in women and 40 to 65 years in men.Exposure 
measurementSmoking was assessed using a questionnaire from which pack years of smoking were calculated. 
Educational attainment, body mass index, hypertension, diabetes, alcohol consumption and vitamin or mineral 
supplements were assessed from measurements and questionnaires. Tooth loss was also assessed by 
questionnaire returned between 2004 and 2006. With the exception of the tooth loss data analysis was based 
on data collected at baseline.Data analysisThe 24,373 participants who returned the tooth loss questionnaire 
were analysed. Two hundred and eighty-six (1.2%) were excluded, as they did not respond to either of the tooth 
loss questions, and an additional 106 (0.4%) were excluded because they gave inconsistent responses to the 
questions on tooth loss. Four hundred and thirteen (1.7%) participants with missing data on cigarette smoking 
and 192 (0.8%) participants with missing data in any of the covariates were also excluded. The association 
between smoking and number of teeth at baseline was assessed using negative binomial regression models to 
obtain relative risks and 95% confidence intervals (CIs).ResultsThe sample of 23,376 included 9,032 men and 
14,344 women of which 4,394 (19%) were current cigarette smokers, and 7,268 (31%) were cigarette smokers. 
1,566 (6.7%) were edentulous at baseline. Compared with never smokers, current smokers were more likely to 
be male, less educated, more likely to be hypertensive, and less likely to take vitamins/mineral supplements, and 
they had higher alcohol consumption. Cigarette smoking was associated with higher prevalence of tooth loss at 
baseline as well as higher incidence of tooth loss during follow-up. The association between cigarette smoking 
and incident tooth loss during follow-up for the fully adjusted model (adjusted for age, sex, education, diabetes, 
body mass index, waist-to-hip ratio, hormone replacement therapy, contraception, intake of vitamin and mineral 
supplements, physical activity, alcohol intake, hypertension, and cardiovascular disease) is shown in the 
table.ConclusionsThere is a strong dose-dependent association between cigarette smoking and the risk of 
tooth loss. The risk declines after cessation of cigarette smoking; however, the risk may remain elevated for up 
to 20 years compared with never smokers. Efforts to improve the oral health of the population should include 
the prevention of smoking as well the promotion of smoking cessation. 


83. Variation in tertiary prevention and health service utilization among the elderly: the role of urban-rural residence and 
supplemental insurance. 
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Abstract OBJECTIVESTertiary prevention seeks to reduce chronic disease progression and illness-related dysfunction. 


Using the Aday-Andersen model, we evaluated the impact of predisposing, need, and enabling factors on 
tertiary prevention, hypothesizing that urban-rural geographic differences in delivery would be 
detected.METHODSA population-based telephone survey was conducted evaluating six common chronic 
indicator conditions: arthritis (n = 488), hypertension (n = 414), cardiac disease (n = 185), diabetes mellitus (n = 
125), peptic ulcer disease (n = 125), and chronic obstructive pulmonary disease (n = 103). Subjects were 787 
(70% women) home-dwelling elderly (age > 65 years) who had one or more of the indicator conditions and who 
resided in Iowa's 12 most rural and 10 most urban counties. Tertiary prevention measures included counseling 
for and/or treatment with: influenza and pneumococcal vaccination, smoking cessation, dietary modifications, 
exercise, drug side effects, chronic disease rehabilitation, aspirin/estrogen for cardiac disease, and foot/eye 
care for diabetes. Tertiary prevention scores were calculated to compare preventive services across disease 
categories and to examine relations, in particular, with enabling factors.RESULTSEducation beyond high school, 
alcohol use, cigarette smoking, and medical specialist use were all significantly greater among urban residents, 
whereas home services use was greater among rural residents. Respondents with either health maintenance 
organization or fee-for-service supplemental coverage had higher tertiary prevention scores than respondents 
without supplemental coverage. After adjustment for the significant effects of the number of diseases, higher 
income, and place of residence, rural respondents having health maintenance organization supplemental 
coverage had higher (better) tertiary prevention scores than other respondents.CONCLUSIONSIn this 
community-based study of elderly, enrollment in an health maintenance organization plan, as opposed to a fee-
for-service supplement to Medicare, increased tertiary prevention quality for rural but not for urban residents. 
This study emphasizes that additional research is needed to evaluate the importance of specific types of 
insurance coverage for preventive services among the elderly. 
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Abstract BACKGROUNDInsomnia is increasingly recognized as a public health concern in modern society. Insomnia 
diagnoses appear to be increasing and are associated with poor health outcomes. They may cost $100 billion 
annually in health services.OBJECTIVEGiven the adverse consequences of insomnia such as cardiovascular 
disease, diabetes, and depression, the present study was designed to examine the relationship of the 
trajectories of earlier cigarette smoking and later insomnia. The ultimate goal is to reduce the prevalence of 
insomnia.METHODS674 participants (53% African Americans, 47% Puerto Ricans, 60% females) were 
surveyed at 6 points in time. We employed the growth mixture model to obtain the trajectories of cigarette 
smoking from age 14 to 32. We used logistic regression analyses to examine the associations between the 
trajectories of smoking and insomnia.RESULTSMales were less likely to have insomnia than females (Adjusted 
odds ratio: AOR = 0.34, p < .05). A higher Bayesian posterior probability (BPP) for the chronic smoking 
trajectory group (AOR = 2.69, p < .05) and for the moderate smoking trajectory group (AOR = 5.33, p < .01) was 
associated with an increased likelihood of having insomnia at age 36 compared with the BPP of the no or low 
smoking trajectory group.CONCLUSIONSPrevention and treatment programs for individuals who suffer from 
insomnia should be implemented in parallel with programs for smoking cessation. From a public health 
perspective, our longitudinal study that examined the association between earlier smoking trajectories and 
later insomnia suggests that treatments designed to reduce or cease smoking may lessen the occurrence of 
symptoms of insomnia. 
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Abstract AIMSTo verify whether it is possible, in people with diabetes mellitus (DM) considered at very high 
cardiovascular (CV) risk, stratify this risk better and identify significant modifiable risk factor (including lifestyle 
habits) to help patients and clinicians improve CV prevention.METHODSPeople with DM and microvascular 
diseases or one or more CV risk factors (hypertension, hyperlipidemia, smoking, poor dietary habits, 
overweight, physical inactivity) included in the Risk and Prevention study were selected. We considered the 
combined endpoint of non-fatal acute myocardial infarction and stroke and CV death. A multivariate Cox 
proportional analysis was carried out to identify relevant predictors. We also used the RECPAM method to 
identify subgroups of patients at higher risk.RESULTSIn our study, the rate of major CV events was lower than 
expected (5 % in 5 years). Predictors of CV events were age, male, sex, heart failure, previous atherosclerotic 
disease, atrial fibrillation, insulin treatment, high HbA1c, heart rate and other CV diseases while being 
physically active was protective. RECPAM analysis indicated that history of atherosclerotic diseases and a low 
BMI defined worse prognosis (HR 4.51 95 % CI 3.04-6.69). Among subjects with no previous atherosclerotic 
disease, men with HbA1c more than 8 % were at higher CV risk (HR 2.77; 95 % CI 1.86-4.14) with respect to 
women.CONCLUSIONSIn this population, the rate of major CV events was lower than expected. This 
prediction model could help clinicians identify people with DM at higher CV risk and support them in achieving 
goals of physical activity and HbA1c. 
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Available at The American journal of gastroenterology from Unpaywall 
Abstract OBJECTIVESAlthough cigarette smoking is the most well-established environmental risk factor for pancreatic 


cancer, the interaction between smoking and other risk factors has not been assessed. We evaluated the 
independent effects of multiple risk factors for pancreatic cancer and determined whether the magnitude of 
cigarette smoking was modified by other risk factors in men and women.METHODSWe conducted a hospital-
based case-control study involving 808 patients with pathologically diagnosed pancreatic cancer and 808 
healthy frequency-matched controls. Information on risk factors was collected by personal interview, and 
unconditional logistic regression was used to determine adjusted odds ratios (AORs) by the maximum-
likelihood method.RESULTSCigarette smoking, family history of pancreatic cancer, heavy alcohol consumption 
(>60 mL ethanol/day), diabetes mellitus, and history of pancreatitis were significant risk factors for pancreatic 
cancer. We found synergistic interactions between cigarette smoking and family history of pancreatic cancer 
(AOR 12.8, 95% confidence interval [CI] 1.6-108.9) and diabetes mellitus (AOR 9.3, 95% CI 2.0-44.1) in women, 
according to an additive model. Approximately 23%, 9%, 3%, and 5% of pancreatic cancer cases in this study 
were related to cigarette smoking, diabetes mellitus, heavy alcohol consumption, and family history of 
pancreatic cancer, respectively.CONCLUSIONSThe significant synergy between these risk factors suggests a 
common pathway for carcinogenesis of the pancreas. Determining the underlying mechanisms for such 
synergies may lead to the development of pancreatic cancer prevention strategies for high-risk individuals. 
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Abstract AIMSAdipocyte fatty acid-binding protein (AFABP) is associated with cardiovascular diseases in type 2 


diabetes. Whether circulating AFABP levels are associated with the risk of heart failure (HF) in type 2 diabetes 
remains undefined. We investigated the prospective association of circulating AFABP levels with incident HF 
hospitalization in type 2 diabetes, and its relationship to the use of sodium glucose co-transporter 2 inhibitors 
(SGLT2i) which reduce HF risk.METHODS AND RESULTSBaseline serum AFABP level was measured in 3322 
Chinese participants without known history of cardiovascular diseases or hospitalization for HF, recruited from 
the Hong Kong West Diabetes Registry. Its association with incident HF hospitalization was evaluated using 
multivariable Cox regression analysis. Use of SGLT2i was included as a time-dependent covariate. Among these 
3322 participants (52.9% men; mean age 60.0 ± 12.6), 176 (5.3%) developed HF hospitalization over a median 
follow-up of 8 years. Seven hundred and thirty-one (22%) were started on SGLT2i during the study period 
(empagliflozin 55.1%, dapagliflozin 44.2%, canagliflozin 0.4%, and ertugliflozin 0.3%). Serum AFABP levels were 
significantly higher in participants who developed HF hospitalization than those who did not (men: 14.8 vs. 
8.3 ng/mL; women: 21.5 vs. 14.6 ng/mL; all: 18.6 vs. 10.9 ng/mL, P < 0.001). In multivariable Cox regression 
analysis, baseline serum AFABP level was significantly associated with incident HF hospitalization [hazard ratio 
(HR) 1.38, 95% confidence interval (CI) 1.06-1.80, P = 0.019] independent of the use of SGLT2i, in a model also 
consisting of age; sex; body mass index; smoking status; duration of diabetes; hypertension, dyslipidaemia; atrial 
fibrillation; presence of chronic kidney disease and albuminuria; glycated haemoglobin and high-sensitivity C-
reactive protein levels; and use of metformin, insulin, aspirin, furosemide, and beta-blockers at baseline. High 
cumulative defined daily dose (cDDD) of SGLT2i was protective of incident HF hospitalization (HR 0.10, 95% CI 
0.01-0.68, P = 0.019). The addition of circulating AFABP level to a clinical model of conventional HF risk factors 
provided significant improvement in the category-free net reclassification index (11.5%, 95% CI 1.6-22.1, 
P = 0.02) and integrated discrimination improvement (0.3%, 95% CI 0.1-1.7, P = 0.04). A dose-dependent 
reduction in cumulative incidence of HF hospitalization in response to SGLT2i, based on cDDD, was more 
clearly observed in participants with a higher baseline AFABP level above the sex-specific median (P for trend 
<0.01).CONCLUSIONSCirculating AFABP level is independently associated with incident HF hospitalization in 
type 2 diabetes and is potentially helpful in risk stratification for the prevention of HF hospitalization. 
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Abstract Background and objectives: Identifying factors that affect self-care according to low, middle, and high self-care 
levels among elderly patients with diabetes is the best way to prevent various life-threatening complications, 
and this can be accomplished by using an individualized approach to improve self-care. A quantile regression 
model is beneficial for estimating such factors because it allows the consideration of the entire conditional 
distribution of a dependent variable as it relates to independent variables. The objective of this study was to 
identify factors that affect self-care among elderly patients with diabetes using quantile regression. Materials 
and Methods: A cross-sectional survey of elderly patients with diabetes was conducted using the Self-Care 
Scale and six other related scales at three medical health centers in South Korea. Results: In the 10% quantile, 
the factors affecting self-care were age, smoking within the past six months, being educated about diabetes, 
depression, knowledge related to diabetes, self-efficacy, diabetes distress, and family support. Additional 
factors were as follows: age, smoking within the past six months, self-efficacy, and diabetes distress in the 25% 
quantile; age, self-efficacy, perceived health status, and diabetes distress in the 50% quantile; age, self-efficacy, 
perceived health status, and diabetes distress in the 75% quantile; and self-efficacy and perceived health status 
in the 90% quantile. Conclusions: Based on the results of this study, suggestions include providing education for 
sub-groups incapable of self-care, teaching stress management strategies, and increasing family support. In 
addition, for individuals capable of self-care, simplified programs that consist of self-efficacy improvement and 
stress control strategies are necessary. 
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Abstract BACKGROUNDPeritonitis is one of the most common complications in patients undergoing peritoneal dialysis, 
(PD) but it is difficult to predict or prevent. In this study, we analyzed the risk of endogenous peritonitis in 
patients receiving PD.METHODSWe included all patients who underwent PD at our hospital from April 2015 to 
March 2020. There were 22 cases of peritonitis, including 18 cases of endogenous peritonitis without evidence 
of exit-site infection or technical failure. We evaluated older age, female sex, obesity, diabetes, diverticulosis, 
and constipation as potential important risk factors for endogenous peritonitis and included these as 
confounding factors, along with a current or previous history of smoking, in univariate logistic regression 
models.RESULTSA previous or current history of smoking (p = 0.0065) was the most significant risk factor for 
endogenous peritonitis in the univariate logistic regression model. In addition, smoking was the most significant 
independent risk factor for endogenous peritonitis (p = 0.0034) in multivariate logistic regression models. 
Diabetes was also significant in univariate and multivariate logistic regression analysis.CONCLUSIONSSmoking 
is a significant independent risk factor for endogenous peritonitis in patients undergoing PD. Cessation of 
smoking may lower the risk of endogenous peritonitis in this patient group. 
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Abstract INTRODUCTIONLifestyle factors in combination have been hypothesised to be associated with the prevention 
of type 2 diabetes (T2D) and mortality among individuals with T2D. The aim was to conduct a systematic review 
and meta-analysis to quantify the association between lifestyle indices and incident T2D as well as mortality in 
individuals with T2D.METHODSPubMed and Web of Science were searched up to September 2019. We 
included prospective cohort studies investigating at least three lifestyle factors in association with T2D, or all-
cause mortality in individuals with diabetes. We conducted pairwise and dose-response meta-analyses to 
calculate summary relative risks (SRR) by using random effects model.RESULTSIn total, 19 studies were 
included. Adhering to a healthy lifestyle (mostly favourable diet, physical activity, non-smoking, moderate 
alcohol intake and normal weight) was associated with a reduced SRR of 78% for T2D (SRR: 0.22; 95% CI: 0.16 
to 0.32; n=14) and 57% for mortality (SRR: 0.43; 95% CI: 0.31 to 0.58; n=5) compared with low adherence to a 
healthy lifestyle. In dose-response analyses, the adherence to every additional healthy lifestyle factor was 
associated with a reduced relative risk of 32% (95% CI: 28% to 36%) for T2D and 21% (95% CI: 15% to 26%) for 
mortality.CONCLUSIONSOur findings underline the importance of the joint adherence to healthy lifestyle 
factors to prevent T2D and improve survival among individuals with diabetes. Adherence to every additional 
health lifestyle factor play a role in the T2D prevention and progression.PROSPERO REGISTRATION 
NUMBERCRD42018091409. 
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Abstract Undiagnosed diabetes and prediabetes present a serious public health challenge. We previously reported that 


data available in the dental setting can serve as a tool for early dysglycemia identification in a primarily 
Hispanic, urban population. In the present study, we sought to determine how the identification approach can 
be recalibrated to detect diabetes or prediabetes in a White, rural cohort and whether an integrated dental-
medical electronic health record (iEHR) offers further value to the process. We analyzed iEHR data from the 
Marshfield Clinic, a health system providing care in rural Wisconsin, for dental patients who were ≥21 y of age, 
reported that they had never been told they had diabetes, had an initial periodontal examination of at least 2 
quadrants, and had a glycemic assessment within 3 mo of that examination. We then assessed the performance 
of multiple predictive models for prediabetes/diabetes. The study outcome, glycemic status, was gleaned from 
the medical module of the iEHR based on American Diabetes Association blood test cutoffs. The sample size 
was 4,560 individuals. Multivariate logistic regression revealed that the best performance was achieved by a 
model that took advantage of the iEHR. Predictors included age, sex, race, ethnicity, number of missing teeth, 
percentage of teeth with at least 1 pocket ≥5 mm from the dental EHR, and overweight/obesity, hypertension, 
hyperlipidemia, and smoking status from the medical EHR. The model achieved an area under the receiver 
operating characteristic curve of 0.71 (95% confidence interval, 0.69-0.72), yielding a sensitivity of 0.70 and a 
specificity of 0.62. Across a range of populations, informed by certain patient characteristics, dental care team 
members can play a role in helping to identify dental patients with undiagnosed diabetes or prediabetes. The 
accuracy of the prediction increases when dental findings are combined with information from the medical 
EHR. Knowledge Transfer Statement: Prediabetes and diabetes often go undiagnosed for many years. Early 
identification and care can lead to improved glycemic outcomes and prevent wide-ranging morbidity, including 
adverse oral health consequences, in affected individuals. Information available in the dental office can be used 
by clinicians to identify those who remain undiagnosed or are at risk; the accuracy of this prediction increases 
when combined with information from the medical electronic health record. 
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Abstract We are pleased to present the European Guidelines on Cardiovascular Disease Prevention, translated and 
adapted by the Interdisciplinary Spanish Committee for Cardiovascular Disease Prevention. This guide is 
focused on the prevention of cardiovascular disease as a whole, recommending the SCORE model for risk 
assessment and placing priority on the care of patients and high-risk individuals. The objective is to prevent 
premature death due to CVD by means of dealing with its related risk factors in clinical practice. Hence, a 
maintained professional intervention is required in order to obtain an increase of physical activity and of 
healthy diets in patients high-risk individuals, and smoking cessation in smokers. The decision to start blood 
pressure treatment will depend upon the BP values, cardiovascular risk and possible damage to target organs. 
The treatment goal is to achieve BP < 140/90 mmHg, but among patients with diabetes, chronic kidney disease, 
a past history of ictus, coronary heart disease or heart failure, lower levels must be pursued. Serum cholesterol 
must be below 200 mg/dl and LDL cholesterol below 130 mg/dl, although among patients with CVD or diabetes, 
levels respectively below 175 mg/dl and 100 mg/dl must be pursued. Advice of a professional dietitian is always 
required in order to keep blood sugar levels controlled. Proper insulin therapy is required in Type I diabetes. 
Patients with Type II diabetes and those with metabolic syndrome must lose weight and increase their physical 
activity.,dngus beiln aiministered wherever applicable. Lastly, an appendix is included providing diet 
recommendations adapted to our environment and criteria related to referral or seeing a specialist for 
hypertensive or dyslipemic patients. 
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Abstract OBJECTIVETo determine the prevalence rate and associated risk factors for each stage of the Dysglycemia-
Based Chronic Disease (DBCD) model, which 4 distinct stages and prompts early prevention to avert Diabetes 
and cardiometabolic complications.METHODSSubjects between 25 and 64 years old from a random 
population-based sample were evaluated in Czechia from 2013 to 2014 using a cross-sectional design. DBCD 
stages were: stage 1 "insulin resistance" (inferred risk from abdominal obesity or a family history of diabetes); 
stage 2 "prediabetes"(fasting glucose between 5.6 and 6.9 mmol/L); stage 3 "type 2 diabetes (T2D)" (self-report 
of T2D or fasting glucose ≥7 mmol/L); and stage 4 "vascular complications" (T2D with cardiovascular 
disease).RESULTSA total of 2147 subjects were included (57.8% women) with a median age of 48 years. The 
prevalence of each DBCD stage were as follows: 54.2% (stage 1); 10.3% (stage 2), 3.7% (stage 3); and 1.2% 
(stage 4). Stages 2 to 4 were more frequent in men and stage 1 in women (P < .001). Using binary logistic 
regression analysis adjusting by age/sex, all DBCD stages were strongly associated with abnormal adiposity, 
hypertension, dyslipidemia, and smoking status. Subjects with lower educational levels and lower income were 
more likely to present DBCD.CONCLUSIONUsing the new DBCD framework and available metrics, 69.4% of 
the population had DBCD, identifying far more people at risk than a simple prevalence rate for T2D (9.2% in 
Czechia, 2013-2014). All stages were associated with traditional cardiometabolic risk factors, implicating 
common pathophysiologic mechanisms and a potential for early preventive care. The social determinants of 
health were related with all DBCD stages in alarming proportions and will need to be further studied. 


94. A Markov model of the cost-effectiveness of pharmacist care for diabetes in prevention of cardiovascular diseases: evidence 
from Kaiser Permanente Northern California. 
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Abstract BACKGROUNDIt has been demonstrated in previous studies that pharmacist management of patients with 
type 2 diabetes mellitus (T2DM) in the outpatient setting not only improves diabetes-related clinical outcomes 
such as hemoglobin A1c but also blood pressure (BP), total cholesterol (TC), and quality of life. Improved control 
of BP and TC has been shown to reduce the risks of cardiovascular disease (CVD), which has placed a heavy 
economic burden on the health care system. However, no study has evaluated the cost-effectiveness of 
pharmacist intervention programs with respect to the long-term preventive effects on CVD outcomes among 
T2DM patients.OBJECTIVESTo (a) quantify the long-term preventive effects of pharmacist intervention on 
CVD outcomes among T2DM patients using evidence from a matched cohort study in the outpatient primary 
care setting and (b) assess the relative cost-effectiveness of adding a clinical pharmacist to the primary care 
team for the management of patients with T2DM based on improvement in CVD risks with the aid of an 
economic model.METHODSClinical data between the periods of June 2007 to February 2010 were collected 
from electronic medical records at 2 separate clinics at Kaiser Permanente (KP) Northern California, 1 with 
primary care physicians only (control group) and the other with the addition of a pharmacist (enhanced care 
group). Patients in the enhanced care group were matched 1:1 with patients in the control group according to 
baseline characteristics that included age, gender, A1c, and Charlson comorbidity score. The estimated 10-year 
CVD risk for both groups was calculated by the United Kingdom Prospective Diabetes Study (UKPDS) Risk 
Engine (version 2) based on age, sex, race, smoking status, atrial fibrillation, duration of diabetes, levels of A1c, 
systolic BP (SBP) and TC, and high-density lipoprotein cholesterol (HDL-C) observed at 12 months. There was 
no statistical difference in the baseline clinical inputs to the Risk Engine (A1c [P=0.115], SBP [P=0.184], TC 
[P=0.055], and HDL-C [P=0.475]) between the 2 groups. A Markov model was developed to simulate the 
estimated CVD outcomes over 10 years and to estimate cost-effectiveness. The final outcomes examined 
included incremental cost and effectiveness measured by life years and per quality-adjusted life year gained. 
Both deterministic sensitivity analysis (SA) and probabilistic SA were conducted to examine the robustness of 
the results.RESULTSThe estimated risks for coronary heart disease (CHD) and stroke (both nonfatal and fatal) 
at the end of the follow-up were consistently lower in the enhanced care group compared with the control 
group, even though baseline risks in both groups were similar. The absolute risk reduction (ARR) between the 
enhanced care and control groups increased over time. For example, the ARR for nonfatal CHD risk in year 1 
was 0.5% (1.2% vs. 0.7%), whereas the ARR increased to 5.5% in year 10 (14.8% vs. 9.3%). Similarly, the ARR 
between the enhanced care and the control groups was calculated as 0.3% for fatal CHD in year 1 and increased 
to 4.6% in year 10. Results from the Markov model suggest that the enhanced care group was shown to be a 
dominant strategy (less expensive and more effective) compared with the control group in the 10-year 
evaluation period in the base-case (average or mean results) scenario. Sensitivity analysis that took into 
account the uncertainty in all important variables, such as wage of pharmacists, utility weight (the degree of 
preference individuals have for a particular health state or condition), response rate to pharmacists' care, and 
uncertainty associated with the estimated 10 years of CVD risk, revealed that the relative value of enhanced 
care was robust to most of the variations in these parameters. Notably, the level of cost-effectiveness measured 
by net monetary value depends on the time horizon adopted by the payers and the magnitude of CVD risk 
reduction. The enhanced care group has a higher chance of being considered as a cost-effective strategy when a 
longer time horizon such as a minimum of 4 to 5 years is adopted.CONCLUSIONSAdding pharmacists to the 
health care management team for diabetic patients improves the long-term CVD risks. The longer-term CVD 
risk reductions were shown to be more dramatic than the short-term reduction. A longer time horizon adopted 
by health plans in managing T2DM patients has a higher probability of making the intervention cost-effective. 


95. [Incidence of severe exacerbation in patients diagnosed with diabetes and chronic obstructive pulmonary disease: Cohort 
study]. 


Authors Castañ-Abad, María Teresa; Godoy, Pere; Bertran, Sandra; Montserrat-Capdevila, Josep; Ortega, Marta 
Source Atencion primaria; Oct 2021; vol. 53 (no. 8); p. 102074 
Publication Date Oct 2021 
Publication Type(s)  Journal Article 
PubMedID 34033994 
Database Medline 


Available at Atencion primaria from Unpaywall 


HDAS Export
Search Strategy Conceptual model


17 Jan 22 - 11:54


Page 54 of 60



https://doi.org/10.1016/j.aprim.2021.102074





Abstract OBJECTIVETo estimate the incidence of hospitalizations for severe exacerbation of chronic obstructive 
pulmonary disease (COPD) and its associated factors in a cohort of patients diagnosed with COPD and diabetes 
type 2.DESIGNProspective cohort study. SITE: Primary care centres of Lleida city (7 centres 
totally).PARTICIPANTSBased on a sample of 716 patients diagnosed by COPD and diabetes. The inclusion 
criteria was carried out by patients of both genders, equal to or older than 40 years, ordinarily residents in the 
geographical area of Lleida city, with the diagnosis of COPD according to GOLD guideline, with recent 
spirometry and FEV1/FVC ratio <0.7; diagnosed with diabetes type 2 according to the guidelines of the 
International Diabetes Federation. The exclusion criteria were suffering from a serious physical or mental 
illness.MAIN MEASUREMENTSThe study variables were comprised by gender, age, primary care centre of 
Lleida, body mass index, waist circumference, smoking and enolic habit, blood pressure, heart failure, chronic 
renal failure, FEV1, FEV1/FVC, GOLD categorization, glycosylated haemoglobin (HbA1c). There were 
registered by influenza and pneumococcal vaccine. The dependent variable was severe exacerbation. In 
statistical analysis, the association of the dependent variable with the independent variables was determined 
by calculating the Hazard ratio (HR) with the 95% confidence interval. HR was estimated in an adjusted way by 
using unconditional Cox regression model.RESULTSThe incidence for severe exacerbation of COPD was 9.98%; 
that means that an increased risk of severe exacerbation was registered in patients diagnosed with heart failure 
(HR=2.27; p=.002), and with lower FEV1/FVC ratio. The influenza and pneumococcal vaccines provided weak 
protection to prevent exacerbations, however it was not statistically significant.CONCLUSIONIt documents a 
significant incidence of exacerbation in patients diagnosed with DM2 and COPD. Heart failure and a lower 
FEV1/FVC could increase the exacerbation risk. 


96. The effect of nisoldipine as compared with enalapril on cardiovascular outcomes in patients with non-insulin-dependent 
diabetes and hypertension. 
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Abstract BACKGROUNDIt has recently been reported that the use of calcium-channel blockers for hypertension may be 
associated with an increased risk of cardiovascular complications. Because this issue remains controversial, we 
studied the incidence of such complications in patients with non-insulin-dependent diabetes mellitus and 
hypertension who were randomly assigned to treatment with either the calcium-channel blocker nisoldipine or 
the angiotensin-converting-enzyme inhibitor enalapril as part of a larger study.METHODSThe Appropriate 
Blood Pressure Control in Diabetes (ABCD) Trial is a prospective, randomized, blinded trial comparing the 
effects of moderate control of blood pressure (target diastolic pressure, 80 to 89 mm Hg) with those of 
intensive control of blood pressure (diastolic pressure, 75 mm Hg) on the incidence and progression of 
complications of diabetes. The study also compared nisoldipine with enalapril as a first-line antihypertensive 
agent in terms of the prevention and progression of complications of diabetes. In the current study, we analyzed 
data on a secondary end point (the incidence of myocardial infarction) in the subgroup of patients in the ABCD 
Trial who had hypertension.RESULTSAnalysis of the 470 patients in the trial who had hypertension (base-line 
diastolic blood pressure, > or = 90 mm Hg) showed similar control of blood pressure, blood glucose and lipid 
concentrations, and smoking behavior in the nisoldipine group (237 patients) and the enalapril group (233 
patients) throughout five years of follow-up. Using a multiple logistic-regression model with adjustment for 
cardiac risk factors, we found that nisoldipine was associated with a higher incidence of fatal and nonfatal 
myocardial infarctions (a total of 24) than enalapril (total, 4) (risk ratio, 9.5; 95 percent confidence interval, 2.7 
to 33.8).CONCLUSIONSIn this population of patients with diabetes and hypertension, we found a significantly 
higher incidence of fatal and nonfatal myocardial infarction among those assigned to therapy with the calcium-
channel blocker nisoldipine than among those assigned to receive enalapril. Since our findings are based on a 
secondary end point, they will require confirmation. 
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Abstract OBJECTIVEThe association of type 2 diabetes (T2DM) with the overall dietary pattern and its relation with 
ethnicity was examined.METHODSA cross-sectional study with 1257 participants with four ethnicities 
(Caucasian, Filipino, Native Hawaiian, and Japanese) in the North Kohala region of Hawaii was conducted. 
Participants 18-95 y of age were surveyed for their ethnic and demographic backgrounds, dietary intakes, and 
biochemical indexes of glucose intolerance between 1997 and 2000.RESULTSThree dietary patterns from the 
food-frequency questionnaire were identified by factor analysis. Factor 1 was characterized by a healthy diet 
with a frequent intake of vegetables and fruits, and factor 2 was dominated by animal foods and local ethnic 
dishes. Factor 3 was characterized by a Western diet, which was dominated by French fries, fast-food 
hamburgers, pizza, and chips. Multivariate logistic regression model for T2DM prevalence included ethnicity 
and three dietary factors after adjustment for age, sex, income, physical activity, smoking status, and energy 
intake. Ethnicity was significantly associated with T2DM, with an odds ratio of 1.83 (95% confidence interval 
[CI] 1.12-3.00) for Native Hawaiians and 1.92 (95% CI 1.12-3.29) for Filipinos compared with Caucasians 1.92 
(95% CI 1.12-3.29). Among the three dietary factors, factor 2 was positively associated with T2DM (odds ratio 
1.30, 95% CI 1.03-1.68), but the significance disappeared after adjustment for energy intake.CONCLUSIONThe 
findings show that ethnicity is a stronger risk factor for T2DM than dietary patterns when energy intake is 
adjusted for. Reducing energy intake to prevent T2DM deserves more attention during health promotion for 
the multiethnic population of Hawaii. 


98. Assessing the Impact of Lifestyle Interventions on Diabetes Prevention in China: A Modeling Approach. 
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Abstract China's diabetes epidemic is getting worse. People with diabetes in China usually have a lower body weight and 
a different lifestyle profile compared to their counterparts in the United States (US). More and more evidence 
show that certain lifestyles can possibly be spread from person to person, leading some to propose considering 
social influence when establishing preventive policies. This study developed an innovative agent-based model 
of the diabetes epidemic for the Chinese population. Based on the risk factors and related complications of 
diabetes, the model captured individual health progression, quantitatively described the peer influence of 
certain lifestyles, and projected population health outcomes over a specific time period. We simulated several 
hypothetical interventions (i.e., improving diet, controlling smoking, improving physical activity) and assessed 
their impact on diabetes rates. We validated the model by comparing simulation results with external datasets. 
Our results showed that improving physical activity could result in the most significant decrease in diabetes 
prevalence compared to improving diet and controlling smoking. Our model can be used to inform policymakers 
on how the diabetes epidemic develops and help them compare different diabetes prevention programs in 
practice. 


99. Construction of a knowledge graph for diabetes complications from expert-reviewed clinical evidences. 
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Abstract A knowledge graph is a structured representation of data that can express entity and relational knowledge. 
More attention has been paid to the study of a clinical knowledge graph, especially in the field of chronic 
diseases. However, knowledge graph construction is based mainly on electronic medical records and other data 
sources, and the authority of the constructed knowledge graph presents some problems. Therefore, regarding 
the quality of evidence, this study, in combination with experimental research on system evaluation and meta-
analysis presents some new information, On the basis of evidence-based medicine (EBM), the secondary results 
of systematic evaluation and meta-analyses of social, psychological, and behavioral aspects were extracted as 
data for the core nodes and edges of a knowledge graph to construct a graph of type 2 diabetes (T2D) and its 
complications. In this study, relevant life-style evidence that are factors for the risk of diabetic retinopathy (DR), 
diabetic nephropathy (DN), diabetic foot (DF), and diabetic depression (DD), and the results of several of the 
relevant clinical test, including bariatric surgery, myopia, lipid-lowering drugs, lipid-lowering drug duration, 
blood glucose control, disease course, glycosylated hemoglobin, fasting blood glucose, hypertension, sex, 
smoking and other common lifestyle characteristics were finally extracted. The evidence-based knowledge 
graph of the DM complications was constructed by extracting relevant disease, risk factors, risk outcomes, and 
other diabetes entities and the strength of the data for the odds ratio (OR) or relative risk (RR) correlations 
from clinical evidence. Moreover, the risk prediction models constructed using a logistic model were 
incorporated into the knowledge graph to visualize the risk score of DM complications for each user. In short, 
the EBM-powered construction of the knowledge graph could provide high-quality information to support 
decisions for the prevention and control of diabetes and its complications. 


100. Decreased prevalence of diabetes in marijuana users: cross-sectional data from the National Health and Nutrition 
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Abstract OBJECTIVETo determine the association between diabetes mellitus (DM) and marijuana use.DESIGNCross-
sectional study.SETTINGData from the National Health and Nutrition Examination Survey (NHANES III, 
1988-1994) conducted by the National Center for Health Statistics of the Centers for Disease Control and 
Prevention.PARTICIPANTSThe study included participants of the NHANES III, a nationally representative 
sample of the US population. The total analytic sample was 10 896 adults. The study included four groups 
(n=10 896): non-marijuana users (61.0%), past marijuana users (30.7%), light (one to four times/month) (5.0%) 
and heavy (more than five times/month) current marijuana users (3.3%). DM was defined based on self-report 
or abnormal glycaemic parameters. We analysed data related to demographics, body mass index, smoking 
status, alcohol use, total serum cholesterol, high-density lipoprotein, triglyceride, serum 25-hydroxy vitamin D, 
plasma haemoglobin A1c, fasting plasma glucose level and the serum levels of C reactive protein and four 
additional inflammatory markers as related to marijuana use.MAIN OUTCOME MEASURESOR for DM 
associated with marijuana use adjusted for potential confounding variables (ie, odds of DM in marijuana users 
compared with non-marijuana users).RESULTSMarijuana users had a lower age-adjusted prevalence of DM 
compared to non-marijuana users (OR 0.42, 95% CI 0.33 to 0.55; p<0.0001). The prevalence of elevated C 
reactive protein (>0.5 mg/dl) was significantly higher (p<0.0001) among non-marijuana users (18.9%) than 
among past (12.7%) or current light (15.8%) or heavy (9.2%) users. In a robust multivariate model controlling for 
socio-demographic factors, laboratory values and comorbidity, the lower odds of DM among marijuana users 
was significant (adjusted OR 0.36, 95% CI 0.24 to 0.55; p<0.0001).CONCLUSIONSMarijuana use was 
independently associated with a lower prevalence of DM. Further studies are needed to show a direct effect of 
marijuana on DM. 
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S UPPLEMENTARY MATERIAL 1     Search strategy     1)   Medline     Database: Ovid MEDLINE(R) Epub Ahead of Print, In - Process & Other Non - Indexed Citations , Ovid MEDLINE(R) Daily and Ovid  MEDLINE(R) <1946 to Present>   Search Strategy:   --------------------------------------------------------------------------------   1       diabetes.mp. or exp Diabetes Mellitus/ (574423)   2     exp type 2 diabetes mellitus/ (11446 4)   3     T2DM.mp. (14940)   4     (NIDDM or  non insulin   dependent diabetes mellitus or  maturity onset   diabetes mellitus).mp. [mp=title, abstract, original title,  name   of  substance word, subject heading word, keyword heading word, protocol supplementary conce pt word, rare disease supplementary concept word,  unique identifier, synonyms] (10171)   5     exp type 1 diabetes mellitus/ (70406)   6     T1DM.mp. (3574)   7     (IDDM or insulin dependent diabetes mellitus or juvenile diabetes mellitus).mp. [mp=title, abstra ct, original title,  name   of substance word,  subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, uni que identifier,  synonyms] (18607)   8     Diabetes Mellitus, Type 2/ (114279)   9       steroid induced   diabetes.mp.  (125)   10       exp Diabetes Insipidus/ (7588)   11     1 or 2 or 3 or 4 or 8 (574726)   12     5 or 6 or 7 (79984)   13     11 not 12 (494858)   14     9 or 10 (7713)   15     13 not 14 (487617)   16     ( non - smok * or  nev * smo*).mp. [mp =title, abstract, original title,  name   of substance word, subject heading word, keyword heading word,  protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] (27248)   17     smok*.mp. or exp "Tobacco Use Di sorder"/ (295834)   18     (quit* or  abst * or  giv * up*).mp. [mp=title, abstract, original title,  name   of substance word, subject heading word, keyword heading word,  protocol supplementary concept word, rare disease supplementary concept word, unique identifi er, synonyms] (1999011)   19     (ACR* or  microalb * or alb* creat* rati*).mp. [mp=title, abstract, original title,  name   of substance word, subject heading word, keyword  heading word, protocol supplementary concept word, rare disease supplementary concept wor d, unique identifier, synonyms] (692935)   20     ( macroalb * or proteinur*).mp. [mp=title, abstract, original title,  name   of substance word, subject heading word, keyword heading word,  protocol supplementary concept word, rare disease supplementary concept w ord, unique identifier, synonyms] (47235)   21     (ex - smok * or form*  smok * or quit*).mp. [mp=title, abstract, original title,  name   of substance word, subject heading word, keyword heading  word, protocol supplementary concept word, rare disease supplementary   concept word, unique identifier, synonyms] (128035)   22     19 not 20 (689572)   23     16 or 17 or 18 or 21 (2253456)   24     ( Prevalen * or Progres*).mp. [mp=title, abstract, original title,  name   of substance word, subject heading word, keyword heading word,   protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] (1710008)   25     22 and 24 (64833)   26     23 and 25 (6256)   27     15 and 26 (926)       2 .   Embase       1   EMBASE(diabetes mellitus).ti,ab   230242   2   EMBASE   (P rediabetic state).ti,ab     414   3   EMBASE   (metabolic syndrome X).ti,ab   220   4   EMBASE   *"DISORDERS OF CARBOHYDRATE METABOLISM"/   1589   5   EMBASE   "GLUCOSE INTOLERANCE"/   15639   6   EMBASE   HYPERGLYCEMIA/ OR "HYPERGLYCEMIC SYNDROME"/   83334   7   EMBASE   (glucose  metabolism disorder).ti,ab   102   8   EMBASE   exp "INSULIN SENSITIVITY"/ OR exp "INSULIN SENSITIVITY TEST"/ OR exp "INSULIN RESISTANCE"/ OR exp  "INSULIN RESISTANCE SYNDROME"/   180423   9   EMBASE   exp "IMPAIRED GLUCOSE TOLERANCE,POTENTIAL"/   25822   10   EMBASE   exp "NON IN SULIN DEPENDENT DIABETES MELLITUS"/   207452   11   EMBASE   exp "CIGARETTE SMOKING"/ OR exp "CIGARETTE SMOKER"/ OR exp "CIGARETTE SMOKE"/   300980   12   EMBASE   exp "SMOKING HABIT"/   20073   13   EMBASE   exp "SMOKING CESSATION"/   50896   14   EMBASE   exp "SMOKELESS TOBACCO"/   4200   15   EMBASE   (tobacco use disorder).ti,ab   160   16   EMBASE   exp "PASSIVE SMOKING"/   10926  
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1     S UP P LEMENTARY MATERIAL  2   (Meta - analyses   1 )   1.   Data     Supplementary table 1  –   Cardiometabolic parameters in smokers  vs.   non - smokers (13 studies)    

ID  Author  Year  Design  Country  Male  (%)  Participants   (n)  Age    SBP  DBP  HbA1c  DM  duration  HDL  BMI  TG  TC  Alb+ ve   Smoker  Alb - ve   Smoker  Alb+ ve   non - smoker  Alb - ve   non - smoker    

S 0 3  Bentata    2016  Prospective  Morocco  NS  671  65 .00  NS  NS  8.3  8.5  NS  27.56  1.53  NS  67  14  453  137    

S05  Bruno    2003  Prospective  Italy  38  1103  67.5 0  154.26  87.50  8.03  10.30  1.44  27.55  NS  5.81  60  89  254  454    

S06  Cederholme  2005  Cross - sectional  Sweden  59  15139  66.56  143.82  78.37  6.61  8.61  NS  28.82  1.86  5.17  366  2177  1309  11287    

S10  Corradi  1993  Cross - sectional  Italy  100  90  NS  161.71  101.76  7.65  NS  NS  NS  NS  NS  29  15  17  29    

S11  Forsblom  1998  Prospective  Finland  61  108  66 .00  156.69  86.31  11.65  17.95  1.25  28.14  NS  5.92  29  7  2  52    

S12  Gambaro  2001  Prospective  Italy  55  273  65.00  NS  NS  9.00  13.00  NS  27.95  1.88  6.09  20  52  17  117    

S14  Hsu  2010  Prospective  Taiwan  100  509  54.70  128.96  81.38  8.13  4.90  NS  25.76  2.06  4.91  71  120  59  184    

S16  Kanauchi  1998  Cross - sectional  Japan  46  155  65.00  NS    NS  7.26  13.50  NS  22.96  NS  NS  28  16  50  61    

S17  Klein  1993  Cross - sectional  USA  NS  376  NS  NS  NS  NS  NS  NS  NS  NS  NS  21  32  16  184    

S26  Savage  1995  Cross - sectional  USA  61  931  58.28  146.52  91.29  11.64  9.00  NS  30.50  3.26  5.70  115  149  92  138    

S28  Tseng  2010  Prospective  Taiwan  55.3  519  58.43  132.34  82.87  7.98  9.75  1.24  24.88  NS  5.38  102  97  138  182    

S30  West  1980  Prospective  USA  NS  973  NS  NS  NS  NS  6.85  NS  NS  NS  NS  129  194  198  223    

S31  Yoem  2016  Cross - sectional  Korea  100  629  62.51  126.09  NS  NS  9.12  NS  24.30  NS  NS  106  208  19  71    
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6% (42 mmol/mol) or above will be included. Out of them with a diagnosis of Type 1 DM will be excluded. The age range

for inclusion will be between 44 to 64. Data on the sex, ethnicity, deprivation score (Townsend score), smoking status,

current medica

ns, height, weight, BMI and waist circumference will be extracted. Biochemical profiles for HbALc, Lipid
profile, Blood Pressure, and urinary Albumin Creatinine ratio will be obtained.

For descriptive statistical analysis, the data will be used to assess central distribution and variance to calculate the
mean, median, p-value and 95% confidence interval. A visual inspection of the histogram for distribution and a scatter
plot for correlation will be used. Missing data will be excluded from the analysis.

Bivariate correlation will be carried out to explore the relationship between albuminuria and smoking. Appropriate
statistical test either Pearson or Spearman correlation will be used depending upon the distribution of the data. A 3-step
multiple regression analysis will be carried out to explore how the relationship between the dependent variable
(albuminuria) and smoking changes when adjusted for the other confounding variables. Initially, a model analysis will be
carried out to checkif the model is suitable to assess Null hypothesis. Then an analysis of variance (ANOVA) test will be
carried out to check within sample and between sample variance, and finally a multiple regression analysis will be

conducted to determine beta-coefficients and Student's t-test to determine p-value and 95% confidence interval. The

result will show how smoking is related to albuminuria at various stages of metabolic syndromes, particularly before and
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Data on the age, sex, ethnicity, deprivation index, smoking status, glycosylated haemoglobin (HbA1c),
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Annex II: Material Transfer Agreement with the Applicant for data 
and/or samples 


 


Dear Dr Kar 
 


UK Biobank is pleased to approve your Application Reference Number 61894 to use the UK Biobank Resource. 
Execution of this Material Transfer Agreement (MTA) and payment of the Access Charges are the final steps before 


access is granted. UK Biobank’s approval of this Application is valid for 90 days, after which the Applicant Principal 
Investigator (PI) will need to re-apply for access. The content of UK Biobank’s standard MTA, and the conditions 
contained within it, are non-negotiable. 
 


Parties 
 


This is an agreement between UK Biobank Limited on the one hand and the Applicant Institution (University of 


Sheffield) on the other hand. The Applicant PI is not a party to the MTA, however, UK Biobank requires that the 
Applicant PI acknowledges that the provisions of this MTA have been “read and understood” by the Applicant PI so 


that they are fully aware of their Institution’s obligations to both UK Biobank and to UK Biobank’s participants.  
 


The Applicant Institution will be responsible for the conduct of any and all of the Applicant Researchers involved in this 


Research Project. 
 


Structure of agreement 
 


The MTA will become effective on receipt by UK Biobank of: 
 


(i) A copy of this MTA Agreement executed by an authorised signatory of the Applicant Institution and confirmed 


as “read and understood” by the Applicant PI; and 
(ii) Cleared funds covering the Access Charges from the Applicant Institution. 
 


UK Biobank will then promptly send a dated confirmatory email.  
 


Provision of samples and/or data 
 


Annex A summarises the data and/or samples that UK Biobank will make available to the Applicant in accordance with 
their approved Application Reference Number 61894. The timeframe and methodology by which the data and/or 


samples will be dispatched is also set out in Annex A. 
 


Payment 
 


The Access Charges which are payable are set out in Annex B. This also serves as an invoice on which VAT will be 
included (as appropriate). The derivation of these Access Charges is also set out in Annex B.  
 


This payment should be submitted in cleared funds to Barclays Bank PLC, Account name: UK Biobank Limited, Account 
number: 33069427 and Sort code: 20-24-41. 
 


Standard terms and schedules 
 


This Agreement incorporates the attached terms and conditions (including any documents and/or materials that are 


referred to in them), the Annexes and where applicable the contents of the Preliminary and Main Application Forms 
with Reference Number 61894. 
 


Yours faithfully Accepted and agreed 
 
For and on behalf of UK Biobank/Effective Date For and on behalf of Applicant Institution 
(Jonathan Sellors / Company Solicitor) (Please sign and print your name and position)  


 


 
 Read and Understood by the Applicant Principal Investigator  
 (Please sign and print your name and position) 


  


DocuSign Envelope ID: F6350989-3C7D-40E6-A239-F76F6BF42937


Neil Harris, Deputy 
Director


Debasish Kar
Postgraduate Researcher


2/9/2020
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Applicant Terms and Conditions  
 


1 Supply of Materials by UK Biobank 


1.1 UK Biobank agrees to supply the Materials set out in Annex A to the Applicant, in the timeframe and manner 


set out in that Annex, subject to the provisions of this MTA.  


1.2 UK Biobank confirms that for the purposes of this MTA: 


1.2.1 It is entitled to supply the Materials to the Applicant;  


1.2.2 Consent in relation to the Data Protection Act 1998 and (where applicable) the Human Tissue Act 
2004 has been obtained from the relevant UK Biobank participants; and 


1.2.3 Unless specified in Annex A, the use of the Materials falls within UK Biobank’s generic Research 


Tissue Bank (RTB) approval from the NHS North West REC. 


1.3 The Applicant acknowledges that the Materials are provided on an “as is” basis without any warranty of 


satisfactory quality or fitness for a particular purpose or use or any other warranty, express or implied. 


2 Usage of Materials by the Applicant 


2.1 The Applicant agrees that the Materials may only be used for the Permitted Purpose, namely: 


2.1.1 solely to conduct the Approved Research Project in the manner and timeframe set out in Annex A 
(namely the Permitted Purpose); and 


2.1.2 solely by the Applicant PI and the related Applicant Researchers (and, in particular, are not to be 


shared with any other person without UK Biobank’s explicit written approval).  


2.2 The Applicant will ensure that the Applicant Researchers are made aware of, and will be bound by, the terms 


of this MTA. Any act or omission of any Applicant Researcher will be deemed to be an act of the Applicant for 
which the Applicant is fully responsible. 


2.3 This MTA confers on the Applicant only those rights that are expressly granted to the Applicant. For the 


avoidance of doubt, nothing in this MTA will prevent UK Biobank from supplying the same Materials (or other 
data and/or samples in the UK Biobank Resource) to another third party.   


3 Grant of rights to the Applicant  


Provision of samples 


3.1 UK Biobank is the owner of the property in the Samples in the Resource.   


3.2 UK Biobank hereby grants the Applicant a limited, revocable, worldwide, royalty-free, non-exclusive licence 
(but not any ownership rights) to use the Samples for the Permitted Purpose only. 


Provision of data 


3.3 UK Biobank is the owner of the Intellectual Property Rights in the Data currently in the Resource.    


3.4 UK Biobank hereby grants the Applicant a limited, revocable, worldwide, royalty-free, non-exclusive licence 


(but not any ownership rights) to use the Data for the Permitted Purpose only.  
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Generation of data during the Approved Research Project 


3.5 The following provisions shall apply: 


3.5.1 UK Biobank shall be the owner of the Intellectual Property Rights in any and all Assay Data 
generated during the Approved Research Project; 


3.5.2 UK Biobank hereby grants the Applicant a limited, revocable, worldwide, royalty-free, non-
exclusive licence (but not any ownership rights) to use the Assay Data for the Permitted Purpose 
only; and 


3.5.3 Subject to the license-back provisions below, the Intellectual Property Rights in the Results Data 
deriving from use of the Resource for the Permitted Purpose will belong to the Applicant.  


3.6 The Applicant hereby grants a perpetual, irrevocable, worldwide, fully paid-up, royalty-free, fully sub-


licensable licence to UK Biobank to use, reproduce, distribute, publish, store and otherwise disseminate the 
Results Data.   


 Rights to inventions/developments made by the Applicant  


3.7 Subject to the exception in Clause 3.8, UK Biobank confirms that it will have no rights or licence to the 
Intellectual Property Rights in relation to any inventions or findings developed by the Applicant as a result of 


using the Materials (“Applicant-Generated Inventions”).  


3.8 The exception would apply where Applicant-Generated Inventions are, or are in the process of being, used 
unreasonably to restrict health-related research and/or access to healthcare anywhere in the world 


("Unreasonable Restriction"). If, at its reasonable discretion, UK Biobank considers that an Unreasonable 
Restriction exists or is likely to exist then it shall promptly notify the Applicant and automatically, on receipt of 


such notification, the Applicant shall be deemed to grant a perpetual, irrevocable, worldwide, fully paid-up, 
royalty-free, fully sub-licensable licence to UK Biobank to use such Applicant-Generated Invention in order to 
remove or mitigate the Unreasonable Restriction. 


Limitation on rights granted 


3.9 UK Biobank expressly excludes (directly or indirectly) (i) any right of the Applicant to sub-licence any of the 
rights granted to the Applicant hereunder and/or (ii) any right of the Applicant to re-publish any of the 


Materials except for the sole purpose of including a commensurate amount of Data in the Applicant's 
publication of its Results. 


3.10 For the avoidance of doubt, the rights granted under this MTA are for the Permitted Purpose only and any 
other purposes or usages shall require the Applicant to make a further Application.  


4 Confirmations from the Applicant 


General 


4.1 The Applicant hereby confirms to UK Biobank that all work using the Materials will be carried out in 


compliance with all applicable laws, regulations, guidelines and approvals, including without limitation the 
Human Tissue Act 2004, the Data Protection Act 1998 and any approvals required from a Research Ethics 
Committee (or the applicable equivalent in the jurisdiction where the Approved Research Project is to be 


conducted).   


Security  


4.2 The Applicant will retain the Materials in a secure location as regards Samples or a secure network system as 


regards Data at such standard as would be reasonably expected for the storage of valuable and proprietary 
samples and/or sensitive/confidential data.  
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Withdrawal 


4.3 The Applicant confirms that it will deal promptly and appropriately (within the parameters set out in the 


withdrawal protocol www.ukbiobank.ac.uk/principles-of-access/) with any withdrawals by Participants which 
UK Biobank notify to the Applicant. 


Identification of participants  


4.4 The Applicant shall not attempt: 


4.4.1 to identify any Participant from the Materials provided by UK Biobank; or 


4.4.2 to contact any Participant, save only as may be permitted under an Approved Research Project 
involving re-contact by the Applicant.  


4.5 In the event that an Applicant inadvertently identifies any Participant then they will notify UK Biobank 


immediately setting out (in reasonable detail) the circumstances by which it happened. 


4.6 Other than for the purposes of clause 4.5, the Applicant will not: 


4.6.1 share the identification of that Participant with any other person; or 


4.6.2 attempt to contact the Participant themselves. 


Provide periodic updates to UK Biobank 


4.7 The Applicant will provide UK Biobank with: 


4.7.1 a report on the progress of the Research Project in a form as required by UK Biobank on an annual 
basis (from the date on which the MTA was executed); and 


4.7.2 a copy of any patents whose claims cover, or are intended to cover, an Applicant Generated 
Invention within two months of their publication. 


5 Additional provisions for different types of Material or Research Project 


Samples 


5.1 The Applicant acknowledges that the Samples provided may contain viruses, latent viral genomes or other 


infectious agents. The Applicant undertakes to treat such Samples as if they are not free from contamination 
and to ensure that all Samples are handled by appropriately trained personnel under laboratory conditions 
that incorporate adequate biohazard containment. From the time of receipt, the Applicant is fully responsible 


for the safe and appropriate handling of the Samples. 


5.2 The Applicant confirms that the Samples will be kept on the premises of the Applicant at the address specified 


in the Application and not transferred (in whole or part) to any other location without the prior written 
approval of UK Biobank. 


5.3 The Applicant confirms that the Approved Research Project has been subject to independent scientific review 


by a recognised body in the manner described in the Application. 


5.4 On the Completion of the Research Project, the Applicant will destroy the Samples and confirm to UK Biobank 


(in writing) that this has taken place. 


Assays 


5.5 In the event that the Applicant has requested that certain assays be conducted on selected Samples (and UK 


Biobank agrees to conduct such assays on behalf of the Applicant): 
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5.5.1 UK Biobank agrees to conduct such assays, or have them conducted by an appropriately qualified 
third party, with reasonable skill and care; 


5.5.2 UK Biobank shall provide the Applicant with the data from the assays (“UK Biobank Assay Data”);  


5.5.3 The UK Biobank Assay Data shall be treated in the same manner as other Assay Data (as set out in 


clauses 3.5.1 and 3.5.2) and subject to clause 5.5.4 below, the UK Biobank Assay Data will be deemed 
to be incorporated within the Data supplied to the Applicant and inter alia subject to the provisions 
of this MTA; 


5.5.4 the Applicant will have a period of 3 months in which to use this Assay Data before UK Biobank 
makes them available to other Applicants.  


6 Return and publication of Results  


Publication of summary on UK Biobank’s website 


6.1 After the Applicant has received the Data (including any sample assays) agreed for the Research Project, UK 


Biobank will be entitled to publish on its website: 


6.1.1 The summary of the Research Project contained in the Application (with the exception of any 
material that has been agreed by the parties would be kept confidential);  


6.1.2 Summary details of the Applicant (unless it has been agreed by the parties that this information 
would be kept confidential).  


Publication of Results 


6.2 The Applicant shall use its best endeavours to publish the Results within 6 months after the Completion Date 
for the Research Project: 


6.2.1 in an academic journal; or  


6.2.2 on an open source publication site. 


6.3 By the earlier of 6 months after the publication of the Results, or 12 months after the Completion Date, the 


Applicant will provide to UK Biobank a copy of: 


6.3.1 the Results themselves in such form and format as UK Biobank will reasonably require; 


6.3.2 the Results Data in such form and format as UK Biobank will reasonably require.  


6.4 UK Biobank will consider reasonably any written requests (containing an appropriate explanation) for an 
extension of the time limits set out in this clause.  


Notification to UK Biobank 


6.5 The Applicant is not required to obtain UK Biobank’s approval to any report of its Results.  


6.6 The Applicant shall provide a copy of any report of its Results that derive from use of the Resource to UK 


Biobank at least 2 weeks before their expected date of first public presentation or publication in any format 
(e.g. paper journal, on-line report, meeting abstract). 


6.7 In addition, the Applicant is required to notify UK Biobank (in writing) if any report of its Results is reasonably 
likely to provoke controversy or otherwise attract significant public attention. In such circumstances, UK 
Biobank reserves the right to make such recommendations, reservations or suggestions on the report as it sees 


fit (and which it may make public) for consideration by the Applicant.  
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Credit to UK Biobank 


6.8 UK Biobank requires that any publication of Results includes the following credit, which credit shall be 


incorporated within the so-called “abstract” of such publication: 


 “This research has been conducted using the UK Biobank Resource.” 


6.9 This acknowledgement to UK Biobank should, when possible, be linked to reference search tools (such as 
PubMed and MEDLINE). 


7 Charges 


7.1 The Applicant agrees to pay the Access Charges set out in the invoice (Annex B) to UK Biobank in the manner 
set out in that invoice. Where VAT is applicable, the Access Charges will include it.  


7.2 This MTA is conditional on the Access Charges being paid and so, for the avoidance of doubt, no Materials will 


be provided to the Applicant until or unless the Access Charges are received in full.  


8 Audit 


8.1 On reasonable notice to the Applicant, and in order to confirm or investigate compliance with the provisions of 
this MTA, UK Biobank may itself or via appropriate third parties: 


8.1.1 choose to inspect the premises and other relevant facilities of the Applicant, in order to review the 


security, storage or other arrangements for the Materials; 


8.1.2 request such additional information about the Approved Research Project and/or its progress as UK 
Biobank may, from time to time, reasonably require.  


8.2 UK Biobank will bear the costs of such audits unless a material default within the procedures and processes of 
the Applicant is discovered, in which case the Applicant will be obliged to re-imburse the reasonable costs of 


UK Biobank and any relevant third parties.  


9 Confidentiality 


9.1 Subject to the exceptions in Clause 9.2, UK Biobank will keep confidential any information disclosed to it in 


writing by the Applicant that is marked confidential (“Applicant’s Confidential Information”) and will not 
disclose such information to any person. 


9.2 UK Biobank may disclose Applicant’s Confidential Information where allowed by this MTA or when: 


9.2.1 it is required to be disclosed by law, by any governmental or other regulatory authority, by a court or 
other authority of competent jurisdiction; or 


9.2.2 it can be shown by UK Biobank (to the Applicant’s reasonable satisfaction) to have been known by UK 
Biobank before disclosure to it by the Applicant; or 


9.2.3 it was lawfully disclosed to UK Biobank by a third party who did not impose any restrictions on its 


disclosure; 


9.2.4 the information was in (or enters into) the public domain other than by reason of a breach of this 


clause by UK Biobank; or 


9.2.5 UK Biobank and the Applicant agree, acting reasonably, that such information is trivial or obvious, or 
they agree in writing that such disclosure may be permitted. 
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10 Indemnity 


10.1 The Applicant will indemnify UK Biobank against all losses (whether direct or indirect, reasonably foreseeable 


or specifically contemplated by the parties), damages, costs, expenses (including but not limited to reasonable 
legal costs and expenses) that it incurs directly as a result of: (i) any material breach of  clauses 2, 4, 5 or 6 by 


the Applicant; or (ii) any negligence or wilful default of the Applicant, provided that UK Biobank agrees to use 
its reasonable endeavours to mitigate any loss. 


11 Term 


11.1 The term of this MTA shall commence on the Effective Date and shall end on the later of: (i) twelve (12) 
months after the Completion Date; or (ii) the date on which UK Biobank receives a copy of the Results Data in 
accordance with the provisions of clause 6.3.  


11.2 This term may be extended by UK Biobank, in its reasonable discretion, on application to UK Biobank by the 
Applicant setting out (in reasonable detail) the reasons for any delay or extension, (for example where the 


Applicant seeks to publish further or supplemental Results).  


12 Termination 


12.1 UK Biobank will be entitled to terminate this MTA forthwith by written notice to the Applicant if: 


12.1.1 The Applicant commits any breach of a material provision of this MTA and, in the case of a breach 
capable of remedy, fails to remedy the same within 10 days after receipt of a written notice giving 
particulars of the breach and requiring it to be remedied;  


12.1.2 The Applicant PI ceases to be employed (or otherwise engaged by) the Applicant Institution; or  


12.1.3 The Applicant Institution ceases, is likely to cease, or threatens to cease carrying on business. 


12.2 For the purposes of clause 12, a breach will be considered capable of remedy if the Applicant can comply with 
the provision in question in all respects other than as to the time of performance, provided that time of 
performance is not of the essence. 


12.3 The rights to terminate this MTA given by this clause will be without prejudice to any other right or remedy of 
either party in respect of the breach concerned, if any, or any other breach. 


13 Consequences of termination 


13.1 Upon expiry of the MTA pursuant to clause 11 above or termination of this Agreement by UK Biobank pursuant 
to clause 12: 


13.1.1 The grant of rights to the Applicant will be automatically terminated; 


13.1.2 The Applicant shall destroy the Data or otherwise render it inaccessible; and 


13.1.3 The Applicant shall, at the option of UK Biobank, destroy or return forthwith any unused Samples.  


13.2 Without prejudice to the foregoing and to any other rights that UK Biobank may have in relation to termination 
as a consequence of a material breach, UK Biobank may take the following steps in respect of a breach under 


clause 12.1: 


13.2.1 It may prohibit the Applicant PI and other researchers from the Applicant’s Institution from accessing 
any further materials from within the UK Biobank Resource; and/or 


13.2.2 It may inform relevant personnel within the Applicant PI’s Institution, funders of the Applicant and/or 
governing or other relevant regulatory bodies.   
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13.3 Notwithstanding termination of this MTA for any reason, the provisions of clauses 1, 2, 3, 4, 5, 8, 9, 10, 12, 13, 
14, 15, 17 and 18 shall continue in force in accordance with their respective terms. 


14 Notices  


14.1 Notices required under this MTA will be in writing and will be delivered by email to the addresses set out 


below or (in the event of a failure to deliver an email) by post to UK Biobank or the Applicant and will be 
deemed to be given, in the case of delivery by email, upon receipt at the recipient’s email server (unless an 
automatic response indicating an undeliverable message is received) and, in the case of delivery by post, on 


the date of delivery (or, if not a business day, on the first business day thereafter).  


14.2 Notices to UK Biobank will be sent to the Research Access Administration Manager with a copy to 
access@ukbiobank.ac.uk and marked for the attention of Mrs Lorraine Gillions.  Notices to the Applicant will 


be sent to the Applicant PI with a copy to the Applicant Institution.  


15 Assignment and sub-contracting 


15.1 Neither party will be entitled to assign this MTA or any of its rights or obligations hereunder without first 
having received the written approval of the other party, which approval not to be unreasonably withheld or 
delayed.  


15.2 The Applicant will not sub-contract the performance of any of its obligations under the MTA or any part 
thereof without having first obtained the prior written consent of UK Biobank, such consent not be 
unreasonably withheld.   


15.3 In the event that consent is granted under clause 15.2, the Applicant shall be responsible for the acts, defaults 
and omissions of its sub-contractors as if they were the Applicant’s own, and any consent given will not relieve 


the Applicant of any of its obligations under this MTA. 


16 Force majeure  


16.1 If any party is prevented from, hindered or delayed in performing any of its obligations under this MTA by 


reason of a Force Majeure Event, such party will promptly notify the other of the date of its commencement 
and the effects of the Force Majeure Event on its ability to perform its obligations under this MTA. If mutually 
agreed by the parties, then the obligations of the party so affected will thereupon be suspended for so long as 


the Force Majeure Event may continue.  


16.2 The party affected by a Force Majeure Event will not be liable for any failure to perform such of its obligations 


as are prevented by the Force Majeure Event provided that such party will use every reasonable effort to 
minimise the effects thereof and will resume performance as soon as possible after the removal of such Force 
Majeure Event. If the period of non-performance exceeds 28 days from the start of the Force Majeure Event 


then the non-affected party will have the option, by written notice to the other party, to terminate this MTA.   


16.3 For the purpose of this clause, Force Majeure Event means any event beyond the reasonable control of a party 


including, without limitation, acts of God, war, terrorism, riot, civil commotion, malicious damage, compliance 
with any law or governmental order, rule, regulation or direction, accident, fire, flood or storm. For the 
avoidance of doubt, strike, industrial action, failure of technology systems, third party insolvency and failure of 


UK Biobank or any other third party will not be considered to be Force Majeure Events.  


16.4 The provisions of this clause 16 will not affect any other right which either party may have to terminate this 
MTA. 


17 Dispute resolution 


17.1 Any party may give the other party written notice of any dispute arising out of or in connection with this MTA 


("Notice of Dispute") not resolved in the normal course of business. Within five (5) business days following 
delivery of such notice, a UK Biobank representative and an Applicant representative will discuss by telephone 
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or meet at a mutually acceptable time and place, and thereafter as often as they reasonably deem necessary, 
to attempt to resolve such Dispute.   


17.2 If any Dispute raised pursuant to clause 17.1 is not resolved by the respective representatives of the parties 
within ten (10) business days of the date on which delivery of the Notice of Dispute is deemed to be given then 


the Dispute will be referred to the UK Biobank Principal Investigator and an appropriate senior member of the 
Applicant Institution. These senior representatives of the parties will convene as soon as reasonably 
practicable (in person or by phone) after such referral to discuss the Dispute in an attempt to resolve it.   


17.3 If any Dispute remains unresolved ten (10) business days following such referral, either party may initiate non-
binding mediation of the Dispute to the London Court of International Arbitration (“LCIA”) for mediation in 
accordance with the LCIA Mediation Procedure. All negotiations related to this referral shall be confidential 


and treated as compromise and settlement negotiations. The place of such mediation will be London and the 
language of the mediation shall be English.  


17.4 Nothing in this clause 17 will serve to prevent either party from seeking interim relief in the High Court of 
England and Wales or from terminating this MTA. 


18 General 


18.1 This MTA governs the relationship between the parties to the exclusion of any other terms and conditions and, 
together with any other document referred to in this Agreement, constitutes the whole agreement between 
the parties in relation to the subject matter hereof.  


18.2 If there is any conflict between the provisions of this MTA and any of the annexes and related documents 
(including, but without limitation, the provisions of the Access Procedures) then the provisions of this MTA will 


apply.  


18.3 A waiver, delay or forbearance by either party, whether express or implied, in enforcing or exercising any of its 
rights or remedies hereunder will not constitute a waiver of such right or remedy.  


18.4 No provision of this MTA is intended to be enforceable by any person who is not a party to this Agreement and 
nor are any rights granted to any third party under statute or otherwise. 


18.5 Nothing in this MTA will create a partnership, joint venture or relationship of agency between the parties.  


18.6 All variations to this MTA must be agreed, set out in writing and signed on behalf of the parties before they 
take effect. 


18.7 This MTA will be governed by and construed in accordance with English law and, subject to clause 17 above, 
the parties irrevocably agree that the English courts will have exclusive jurisdiction over any suit, action, 
proceedings or dispute arising out of, or in connection with, this Agreement. 
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Definitions used in the Material Transfer Agreement (MTA) 


Access Charges: the charges payable by the Applicant (which may include VAT) to access the Materials.  


Applicant: the Applicant Institution. 


Applicant-Generated Invention: an invention developed by the Applicant as a result of carrying out the Approved 


Research Project. 


Applicant Institution: the institution making the Application for access in respect of the Research Project and by which 
the Applicant PI is employed or otherwise contractually attached. 


Applicant Principal Investigator (PI): the Principal Investigator of the Research Project. 


Applicant Researcher: a researcher who is working with the Applicant PI on the Research Project.  


Application: the application by the Applicant to UK Biobank for access to the Materials for use in relation to the 


Research Project. 


Approved Research Project: the Research Project approved by UK Biobank (specifically including any conditions or 


stipulations made by UK Biobank). 


Assay Data: any data generated pursuant to analyses of the Samples or other Materials (including but without 
limitation any data variables derived from the analysis of combination(s) of any Data or Assay Data), irrespective of 


whether such Assay Data is generated (a) by or on behalf of UK Biobank (in which case it is UK Biobank Assay Data) (b) 
by the Applicant or (c) other third party. 


Collaborator: the Collaborating Institution. 


Collaborating Institution: the institution collaborating with the Applicant in respect of the Application for access (in 
respect of the Research Project) and by which the Collaborating Investigator is employed or otherwise contractually 


attached. 


Collaborating Investigator: the lead investigator in respect of the Application at the Collaborating Institution. 


Collaborating Researcher: a researcher who is working with the Collaborating Investigator at the Collaborating 


Institution on the Research Project. 


Completion Date: the date contained within Annex A on which the Applicant represents that the findings of the 
Approved Research Project will be published (or as such date may, from time to time, be altered by agreement with UK 


Biobank). 


Consent: the consent provided by each Participant. 


Data: the data being supplied to the Applicant by UK Biobank for the Approved Research Project. 


Effective Date: the date on which a confirmatory email is sent by UK Biobank to the Applicant confirming receipt of a 
copy of this MTA executed by the parties and cleared funds covering the Access Charges.  


Findings: the findings made by the Applicant pursuant to the Approved Research Project. 


Intellectual Property Rights (IPRs): all present and future intellectual property rights including but not limited to 


patents, trade and service marks, design rights, copyright, database rights, trade secrets and know-how, in all cases 
whether registered or not or registerable, and including all registrations and applications for registrations of any of 
these and rights to apply for the same as well as any renewals, extensions, continuations, combinations or divisions 


thereof, and all rights and forms of protection of a similar nature or having equivalent or similar effect to any of these 
anywhere in the world. 
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Materials: the Data and/or Samples supplied by UK Biobank to the Applicant under this Agreement. 


Participants: the individuals who consented to participate in UK Biobank. 


Permitted Purpose: to conduct the Approved Research Project in the manner and timeframe set out in Annex A, 
subject to the provisions of this MTA.  


Resource: the collection of Data and Samples within UK Biobank which are accessible by Applicants.  


Results: the findings generated by the Applicant pursuant to the Approved Research Project.  


Results Data: the data generated and derived by the Applicant, other than any Assay Data, which underlie the Results. 


Samples: the samples held by UK Biobank that are being used for the Approved Research Project. 


Term: the period starting on the Effective Date and ending at the time and on the basis set out in this Agreement and 
as may be extended or terminated in accordance with the terms of this Agreement. 
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Annex III: Conflict of Interest Policy 


1 Introduction and Background 


1.1 This policy aims to ensure that UK Biobank’s decision-making processes for access to the UK Biobank Resource 
are conducted in accordance with the highest standards of integrity. The key principle guiding access is the 


promotion of high quality health research for the public benefit.  


2 Application of Policy 


2.1 This policy applies to UK Biobank’s: 


 Board of Directors, including its Access Sub-Committee; 


 Principal Investigator and UK Biobank staff; and 


 Any advisors involved in the access review process.  


 
2.2 Each person covered by this policy (Individual) has an ongoing responsibility to comply with the terms of this 


policy. In complying with these terms, an interpretation should be taken which ensures adherence to both the 


spirit and the letter of this policy.  


3 Guiding principles 


3.1 Decisions concerning applications for access to the Resource should be guided by UK Biobank’s Ethics & 
Governance Framework and its Access Criteria, and made free from external influences (such as related 
academic interests or positions of responsibility held outside of UK Biobank). 


3.2 Individuals must be alert to the risk of a conflict of interest arising, and appreciate that this is an ongoing 
responsibility. They must not make any academic or financial gain as a result of involvement in UK Biobank’s 


decision-making processes.  


3.3 A conflict of interest in this context specifically includes academic, financial or other conflicts which (directly or 
indirectly) might interfere with, limit or compromise the ability of the Individual to review applications to use 


the Resource in an objective manner. 


4 Managing Conflicts 


4.1 If an Individual identifies an actual or potential conflict of interest with any Application under review, they 


should disclose the nature and extent of this conflict to UK Biobank’s Board Secretary immediately. An actual 
or potential conflict of interest will include any situation which could reasonably be perceived to result in such 


conflict.  


4.2 Individuals should declare all direct and indirect academic interests relating to an Application, including (but 
without limitation) being involved in the preparation of the Application, being involved in a “competing” 


research activity, and/or being funded by the same institution as the Applicant.   


4.3 If an Individual has a commercial interest in the Applicant Institution and/or funding organisation for the 
Applicant Institution, this should be disclosed to UK Biobank’s Board Secretary. A commercial interest is 


deemed to exist where that interest is deemed to be worth more than £25,000.    


4.4 Disclosures of conflicts of interest may either be specific to a particular Application or may be general with 


respect to an Applicant PI, Applicant Researcher, Applicant Institution and/or funding organisation. A general 
disclosure will exempt an Individual from making repeat disclosures in respect of future Applications involving 
that Individual, Institution and/or funding organisation.  


4.5 Any Participant, Applicant, Researcher or other person who considers that a conflict of interest exists should 
disclose their concern to UK Biobank’s Board Secretary. 
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5 Conflict Action Points 


5.1 At the beginning of each meeting of the Access Sub-Committee or the Board, the Board Secretary will request 


that members declare any potential conflicts of interest related to the Applications that are under 
consideration. 


5.2 In the event that a disclosure is made, it will be for UK Biobank’s Board Secretary to determine whether it is a 
material conflict of interest: 


5.2.1 in conjunction with the Chair of the Access Sub-Committee if the conflict relates to a member of the 


Access Sub-Committee or a member of UK Biobank Staff (including the UK Biobank Principal 
Investigator) or an advisor to UK Biobank;  


5.2.2 in conjunction with the Chair of the Board of UK Biobank if the conflict relates to the Chair of the 


Access Sub-Committee or a member of UK Biobank’s Board; or 


5.2.3 in conjunction with the Deputy Chair of the Board of UK Biobank if the conflict relates to the Chair of 


the Board of UK Biobank.  


5.3 In the event of a material conflict of interest, the Individual must not take part in any decisions relating to that 
Application. In particular, the Individual must not:  


5.3.1 be involved in the review of the Preliminary or Main Application, or any Reconsiderations; 


5.3.2 be involved in decisions about the Preliminary or Main Application, or any Reconsiderations; 


5.3.3 receive any further papers or information concerning the Application; and 


5.3.4 attend those parts of any meetings in which the Application is discussed. 


6 Conduct 


6.1 This policy will be subject to periodic review. Individuals should be familiar with the most recent version of the 
policy.  


6.2 If Individuals have any queries or concerns regarding the application of this policy, they should consult with UK 


Biobank’s Board Secretary.  


6.3 Breaches of this policy will be treated seriously and disciplinary action taken in appropriate cases.  
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Annex IV: Data Protection Policy for the personal data of Applicants 


1 Policy statement 


1.1 UK Biobank is committed to the fair and lawful processing of personal data, in accordance with the Data 
Protection Act.  


1.2 This data protection policy explains how UK Biobank uses personal information collected about Applicant 
Principal Investigators and Researchers (collectively Applicants) seeking access to the UK Biobank Resource. 


1.3 This data protection policy has no application to the personal data of participants, which are dealt with under 


entirely separate criteria. 


2 What information will UK Biobank collect about Applicants? 


2.1 All Applicants intending to request access to data and/or samples will be required to provide their personal 


details before UK Biobank is able to process their Preliminary Applications.  


2.2 Applicants will be required to update their personal details before UK Biobank is able to process their Main 


Applications. 


2.3 UK Biobank will retain a record of all correspondence/contact with Applicants.  


3 How will UK Biobank use information about Applicants? 


3.1 During the course of UK Biobank’s activities, it will collect, store, and process personal information about 
Applicants. Information that the Applicants supply will be treated in accordance with the principles of the Data 
Protection Act. 


3.2 Information collected will be used to verify the identities of individuals requesting access to the Resource, and 
will be retained so that UK Biobank has a record for all Applications. 


3.3 In reviewing Applications, UK Biobank may need to disclose Applicants’ personal data to its Access Sub-
Committee, Ethics & Governance Council, International Scientific Advisory Board and/or others (as it deems 
reasonably necessary).  


3.4 UK Biobank seeks to keep the wider public informed of research findings deriving from access to the Resource. 
For this reason, unless agreed otherwise, details of approved Research Projects identifying the Principal 
Investigator will be made available on UK Biobank’s website. Periodic updates of research that has been 


conducted, and publications that derive from use of the Resource, will be linked to UK Biobank’s website.  


3.5 UK Biobank may contact Registered Researchers by e-mail and/or by post, with updates on the Resource. For 


example, it may inform them when the Resource is likely to be sufficiently mature to establish case-control 
collections for various conditions; when linkage to health outcomes data has been introduced; and when 
research yields material extra data that are added to the Resource.   


3.6 From time to time, UK Biobank may seek views from Applicants concerning the access procedures that are in 
place. Responses to such enquiries will be voluntary and any feedback used solely for evaluation purposes. 


4 Data protection principles 


4.1 In processing Applicants’ personal information, UK Biobank is guided by the following principles (as contained 
in the UK’s 1998 Data Protection Act): 


4.1.1 Information will be processed fairly and lawfully; 


4.1.2 Information will be processed for the purposes outlined in this policy; 
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4.1.3 Information collected will be relevant and not excessive for these purposes; 


4.1.4 Information stored will be kept up to date; 


4.1.5 Information stored will not be kept for longer than is necessary; 


4.1.6 Information will be processed in accordance with Applicants’ rights; 


4.1.7 Appropriate organisational and technical measures will be in place to help ensure that information is 
kept secure; and 


4.1.8 Information will not be transferred to people or organisations situated abroad without adequate 


protection. 


5 Applicants’ rights  


5.1 Applicants have the right to ask for a copy of information that UK Biobank holds about them and to have any 


inaccuracies in information about them corrected (and UK Biobank may charge a small fee). Any such requests 
should be made to UK Biobank in writing at: UK Biobank Coordinating Centre, 1 & 2 Spectrum Way, Adswood, 


Stockport, Cheshire SK3 0SA. 


5.2 If Applicants have questions about their rights under the Data Protection Act, or require any further 
information, they should e-mail dataprotection@ukbiobank.ac.uk or write to the Data Protection Officer, UK 


Biobank Limited, Units 1&2 Spectrum Way, Adswood, Stockport, Cheshire SK3 0SA. 
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Annex A
Provision of samples and/or data


Application Reference Number: 
Application Name:  


Application Project Scope
The currently approved project scope is published at:


Requests to amend the application project scope pertaining to the intended use of these Materials can be made via
the UK Biobank Access Management System and will be subject to review and approval.


Timeframe
The date of the agreement is when the confirmatory email is dispatched by UK Biobank.  The project will be deemed
to have started when the samples and/or data requested have been dispatched by UK Biobank.


Requests to amend the expected project end date can be made via the UK Biobank Access Management System and
will be subject to review and approval.  The project start date and current expected end date is published at:


Manner / methodology in which the data and/or samples will be dispatched
The data requested will  be encrypted and made available  to download via the UK Biobank Access Management
System. As and when the MTA is executed, an email will be sent to you containing instructions on how to access the
data.


UK Biobank will  consider separate applications to link data between two or more cohorts and please see the UK
Biobank data linkage / guidance notes [UK Biobank data linkage] for the factors that will be taken into account.


Materials
The current version of approved data fields (and any samples) that this project can receive (together with any specific
conditions that may additionally be applied to the use of these materials) is published at:


Requests to amend the data fields being provided to support this research project can be made via the UK Biobank
Access Management System.


Use of the Materials falls within UK Biobank’s generic Research Tissue Bank (RTB) approval from the NHS North West
REC and which can be found at: 


Material Transfer Agreement Distribution List


Researchers that are working in collaboration with the Applicant Investigator and that will have direct access to the
Materials  must  apply  to  UK  Biobank  under  the  Access  Procedures  and  enter  into  an  MTA  with  UK  Biobank.
Collaborators can be added by the Applicant, subject to application to UK Biobank and to the provisions of the Access
Procedures, at any time.


The current list of collaborators is published at:


ACCESS_031_B v2.0 10th April, 2017


Summary


Dates


Materials


Collaborators


RTB Letter


61894
Predictors of incident albuminuria in people with newly diagnosed Type 2 diabetes mellitus and
prediabetes depending on smoking status and cardiometabolic profile.
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http://www.ukbiobank.co.uk/wp-content/uploads/2013/10/UK-Biobank-data-linkage.pdf

https://bbams.ndph.ox.ac.uk/ams/enc/259b:quwx9rPCx1fJS0EH2xgnG6qoF6AF-4RVgouBz6bgGy81TZP_WyJu-pcK7D-iJN7LWA7ly8_07LkLehEqv-AYgPMRCLWIdRMfAIecj2CDDLYQ3FuRzI0PLYPfdyTIudbo

https://bbams.ndph.ox.ac.uk/ams/enc/259b:Vs5tR_idV5NDT7456Ngf_rkcIL3QC8EYBVc71-bDwBbcgMEpJILZm3cDW4UBzO3QPunkessshGJiYHym6FLkYonRBvIKaN0hbnkGPavHGl8C7u2cPk0hth4Q96fXw7J3

https://bbams.ndph.ox.ac.uk/ams/enc/259b:M-6faQOBh0Z92s6cYKR75UYSaSi9aVM1bvXwAVAe6vkRfxMMI_TVRn0sqBp2OeRaom2vth5WIVEFAUL3vlEndL9htPyKhJFlIj5Mxj-VZ_72IhnIr6FqUmvirQ7yz3MY

https://bbams.ndph.ox.ac.uk/ams/enc/259b:KUAvbAH9RjVXDFzOlgrxEcptMKsNBJWL4zmODGr1nWBW5Rg7JhfyxaxNP-RZ3Yrbz8sJ21pE8G0tgB8hLGK4ajCIxNeogEqt9jv3jQYkMNh3T0RGZzDFoGGlOKV2Xu8C

https://bbams.ndph.ox.ac.uk/ams/enc/259b:XrU_YxgzWDIFe593Uh-_jA50-WxC_OkNAxiITnY8Up6EUqcimKq_YsH-blndhPskf9cTP46PANxwsXfKice_ZqJzulFcME_mRKHHT2vR2m6WEGbpmWSkXZuMSR5VKdmm
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		1 Supply of Materials by UK Biobank

		1.1 UK Biobank agrees to supply the Materials set out in Annex A to the Applicant, in the timeframe and manner set out in that Annex, subject to the provisions of this MTA.

		1.2 UK Biobank confirms that for the purposes of this MTA:

		1.2.1 It is entitled to supply the Materials to the Applicant;

		1.2.2 Consent in relation to the Data Protection Act 1998 and (where applicable) the Human Tissue Act 2004 has been obtained from the relevant UK Biobank participants; and

		1.2.3 Unless specified in Annex A, the use of the Materials falls within UK Biobank’s generic Research Tissue Bank (RTB) approval from the NHS North West REC.



		1.3 The Applicant acknowledges that the Materials are provided on an “as is” basis without any warranty of satisfactory quality or fitness for a particular purpose or use or any other warranty, express or implied.



		2 Usage of Materials by the Applicant

		2.1 The Applicant agrees that the Materials may only be used for the Permitted Purpose, namely:

		2.1.1 solely to conduct the Approved Research Project in the manner and timeframe set out in Annex A (namely the Permitted Purpose); and

		2.1.2 solely by the Applicant PI and the related Applicant Researchers (and, in particular, are not to be shared with any other person without UK Biobank’s explicit written approval).



		2.2 The Applicant will ensure that the Applicant Researchers are made aware of, and will be bound by, the terms of this MTA. Any act or omission of any Applicant Researcher will be deemed to be an act of the Applicant for which the Applicant is fully ...

		2.3 This MTA confers on the Applicant only those rights that are expressly granted to the Applicant. For the avoidance of doubt, nothing in this MTA will prevent UK Biobank from supplying the same Materials (or other data and/or samples in the UK Biob...



		3 Grant of rights to the Applicant

		3.1 UK Biobank is the owner of the property in the Samples in the Resource.

		3.2 UK Biobank hereby grants the Applicant a limited, revocable, worldwide, royalty-free, non-exclusive licence (but not any ownership rights) to use the Samples for the Permitted Purpose only.

		3.3 UK Biobank is the owner of the Intellectual Property Rights in the Data currently in the Resource.

		3.4 UK Biobank hereby grants the Applicant a limited, revocable, worldwide, royalty-free, non-exclusive licence (but not any ownership rights) to use the Data for the Permitted Purpose only.
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		3 Grant of rights to the Applicant

		3.5 The following provisions shall apply:

		3.5.1 UK Biobank shall be the owner of the Intellectual Property Rights in any and all Assay Data generated during the Approved Research Project;

		3.5.2 UK Biobank hereby grants the Applicant a limited, revocable, worldwide, royalty-free, non-exclusive licence (but not any ownership rights) to use the Assay Data for the Permitted Purpose only; and

		3.5.3 Subject to the license-back provisions below, the Intellectual Property Rights in the Results Data deriving from use of the Resource for the Permitted Purpose will belong to the Applicant.

		3.6 The Applicant hereby grants a perpetual, irrevocable, worldwide, fully paid-up, royalty-free, fully sub-licensable licence to UK Biobank to use, reproduce, distribute, publish, store and otherwise disseminate the Results Data.

		3.7 Subject to the exception in Clause 3.8, UK Biobank confirms that it will have no rights or licence to the Intellectual Property Rights in relation to any inventions or findings developed by the Applicant as a result of using the Materials (“Applic...

		3.8 The exception would apply where Applicant-Generated Inventions are, or are in the process of being, used unreasonably to restrict health-related research and/or access to healthcare anywhere in the world ("Unreasonable Restriction"). If, at its re...

		Limitation on rights granted

		3.9 UK Biobank expressly excludes (directly or indirectly) (i) any right of the Applicant to sub-licence any of the rights granted to the Applicant hereunder and/or (ii) any right of the Applicant to re-publish any of the Materials except for the sole...

		3.10 For the avoidance of doubt, the rights granted under this MTA are for the Permitted Purpose only and any other purposes or usages shall require the Applicant to make a further Application.



		4 Confirmations from the Applicant

		4.1 The Applicant hereby confirms to UK Biobank that all work using the Materials will be carried out in compliance with all applicable laws, regulations, guidelines and approvals, including without limitation the Human Tissue Act 2004, the Data Prote...

		4.2 The Applicant will retain the Materials in a secure location as regards Samples or a secure network system as regards Data at such standard as would be reasonably expected for the storage of valuable and proprietary samples and/or sensitive/confid...
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		4 Confirmations from the Applicant

		4.3 The Applicant confirms that it will deal promptly and appropriately (within the parameters set out in the withdrawal protocol www.ukbiobank.ac.uk/principles-of-access/) with any withdrawals by Participants which UK Biobank notify to the Applicant.

		4.4 The Applicant shall not attempt:

		4.4.1 to identify any Participant from the Materials provided by UK Biobank; or

		4.4.2 to contact any Participant, save only as may be permitted under an Approved Research Project involving re-contact by the Applicant.



		4.5 In the event that an Applicant inadvertently identifies any Participant then they will notify UK Biobank immediately setting out (in reasonable detail) the circumstances by which it happened.

		4.6 Other than for the purposes of clause 4.5, the Applicant will not:

		4.6.1 share the identification of that Participant with any other person; or

		4.6.2 attempt to contact the Participant themselves.



		4.7 The Applicant will provide UK Biobank with:

		4.7.1 a report on the progress of the Research Project in a form as required by UK Biobank on an annual basis (from the date on which the MTA was executed); and

		4.7.2 a copy of any patents whose claims cover, or are intended to cover, an Applicant Generated Invention within two months of their publication.





		5 Additional provisions for different types of Material or Research Project

		5.1 The Applicant acknowledges that the Samples provided may contain viruses, latent viral genomes or other infectious agents. The Applicant undertakes to treat such Samples as if they are not free from contamination and to ensure that all Samples are...

		5.2 The Applicant confirms that the Samples will be kept on the premises of the Applicant at the address specified in the Application and not transferred (in whole or part) to any other location without the prior written approval of UK Biobank.

		5.3 The Applicant confirms that the Approved Research Project has been subject to independent scientific review by a recognised body in the manner described in the Application.

		5.4 On the Completion of the Research Project, the Applicant will destroy the Samples and confirm to UK Biobank (in writing) that this has taken place.

		5.5 In the event that the Applicant has requested that certain assays be conducted on selected Samples (and UK Biobank agrees to conduct such assays on behalf of the Applicant):
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		5 Additional provisions for different types of Material or Research Project

		5.5 In the event that the Applicant has requested that certain assays be conducted on selected Samples (and UK Biobank agrees to conduct such assays on behalf of the Applicant):

		5.5.1 UK Biobank agrees to conduct such assays, or have them conducted by an appropriately qualified third party, with reasonable skill and care;

		5.5.2 UK Biobank shall provide the Applicant with the data from the assays (“UK Biobank Assay Data”);

		5.5.3 The UK Biobank Assay Data shall be treated in the same manner as other Assay Data (as set out in clauses 3.5.1 and 3.5.2) and subject to clause 5.5.4 below, the UK Biobank Assay Data will be deemed to be incorporated within the Data supplied to ...

		5.5.4 the Applicant will have a period of 3 months in which to use this Assay Data before UK Biobank makes them available to other Applicants.





		6 Return and publication of Results

		Publication of summary on UK Biobank’s website

		6.1 After the Applicant has received the Data (including any sample assays) agreed for the Research Project, UK Biobank will be entitled to publish on its website:

		6.1.1 The summary of the Research Project contained in the Application (with the exception of any material that has been agreed by the parties would be kept confidential);

		6.1.2 Summary details of the Applicant (unless it has been agreed by the parties that this information would be kept confidential).



		6.2 The Applicant shall use its best endeavours to publish the Results within 6 months after the Completion Date for the Research Project:

		6.2.1 in an academic journal; or

		6.2.2 on an open source publication site.



		6.3 By the earlier of 6 months after the publication of the Results, or 12 months after the Completion Date, the Applicant will provide to UK Biobank a copy of:

		6.3.1 the Results themselves in such form and format as UK Biobank will reasonably require;

		6.3.2 the Results Data in such form and format as UK Biobank will reasonably require.



		6.4 UK Biobank will consider reasonably any written requests (containing an appropriate explanation) for an extension of the time limits set out in this clause.

		6.5 The Applicant is not required to obtain UK Biobank’s approval to any report of its Results.

		6.6 The Applicant shall provide a copy of any report of its Results that derive from use of the Resource to UK Biobank at least 2 weeks before their expected date of first public presentation or publication in any format (e.g. paper journal, on-line r...

		6.7 In addition, the Applicant is required to notify UK Biobank (in writing) if any report of its Results is reasonably likely to provoke controversy or otherwise attract significant public attention. In such circumstances, UK Biobank reserves the rig...
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		Publication of summary on UK Biobank’s website

		6.8 UK Biobank requires that any publication of Results includes the following credit, which credit shall be incorporated within the so-called “abstract” of such publication:

		6.9 This acknowledgement to UK Biobank should, when possible, be linked to reference search tools (such as PubMed and MEDLINE).



		7 Charges

		7.1 The Applicant agrees to pay the Access Charges set out in the invoice (Annex B) to UK Biobank in the manner set out in that invoice. Where VAT is applicable, the Access Charges will include it.

		7.2 This MTA is conditional on the Access Charges being paid and so, for the avoidance of doubt, no Materials will be provided to the Applicant until or unless the Access Charges are received in full.



		8 Audit

		8.1 On reasonable notice to the Applicant, and in order to confirm or investigate compliance with the provisions of this MTA, UK Biobank may itself or via appropriate third parties:

		8.1.1 choose to inspect the premises and other relevant facilities of the Applicant, in order to review the security, storage or other arrangements for the Materials;

		8.1.2 request such additional information about the Approved Research Project and/or its progress as UK Biobank may, from time to time, reasonably require.



		8.2 UK Biobank will bear the costs of such audits unless a material default within the procedures and processes of the Applicant is discovered, in which case the Applicant will be obliged to re-imburse the reasonable costs of UK Biobank and any releva...



		9 Confidentiality

		9.1 Subject to the exceptions in Clause 9.2, UK Biobank will keep confidential any information disclosed to it in writing by the Applicant that is marked confidential (“Applicant’s Confidential Information”) and will not disclose such information to a...

		9.2 UK Biobank may disclose Applicant’s Confidential Information where allowed by this MTA or when:

		9.2.1 it is required to be disclosed by law, by any governmental or other regulatory authority, by a court or other authority of competent jurisdiction; or

		9.2.2 it can be shown by UK Biobank (to the Applicant’s reasonable satisfaction) to have been known by UK Biobank before disclosure to it by the Applicant; or

		9.2.3 it was lawfully disclosed to UK Biobank by a third party who did not impose any restrictions on its disclosure;

		9.2.4 the information was in (or enters into) the public domain other than by reason of a breach of this clause by UK Biobank; or

		9.2.5 UK Biobank and the Applicant agree, acting reasonably, that such information is trivial or obvious, or they agree in writing that such disclosure may be permitted.
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		10 Indemnity

		10.1 The Applicant will indemnify UK Biobank against all losses (whether direct or indirect, reasonably foreseeable or specifically contemplated by the parties), damages, costs, expenses (including but not limited to reasonable legal costs and expense...



		11 Term

		11.1 The term of this MTA shall commence on the Effective Date and shall end on the later of: (i) twelve (12) months after the Completion Date; or (ii) the date on which UK Biobank receives a copy of the Results Data in accordance with the provisions ...

		11.2 This term may be extended by UK Biobank, in its reasonable discretion, on application to UK Biobank by the Applicant setting out (in reasonable detail) the reasons for any delay or extension, (for example where the Applicant seeks to publish furt...



		12 Termination

		12.1 UK Biobank will be entitled to terminate this MTA forthwith by written notice to the Applicant if:

		12.1.1 The Applicant commits any breach of a material provision of this MTA and, in the case of a breach capable of remedy, fails to remedy the same within 10 days after receipt of a written notice giving particulars of the breach and requiring it to ...

		12.1.2 The Applicant PI ceases to be employed (or otherwise engaged by) the Applicant Institution; or

		12.1.3 The Applicant Institution ceases, is likely to cease, or threatens to cease carrying on business.



		12.2 For the purposes of clause 12, a breach will be considered capable of remedy if the Applicant can comply with the provision in question in all respects other than as to the time of performance, provided that time of performance is not of the esse...

		12.3 The rights to terminate this MTA given by this clause will be without prejudice to any other right or remedy of either party in respect of the breach concerned, if any, or any other breach.



		13 Consequences of termination

		13.1 Upon expiry of the MTA pursuant to clause 11 above or termination of this Agreement by UK Biobank pursuant to clause 12:

		13.1.1 The grant of rights to the Applicant will be automatically terminated;

		13.1.2 The Applicant shall destroy the Data or otherwise render it inaccessible; and

		13.1.3 The Applicant shall, at the option of UK Biobank, destroy or return forthwith any unused Samples.



		13.2 Without prejudice to the foregoing and to any other rights that UK Biobank may have in relation to termination as a consequence of a material breach, UK Biobank may take the following steps in respect of a breach under clause 12.1:

		13.2.1 It may prohibit the Applicant PI and other researchers from the Applicant’s Institution from accessing any further materials from within the UK Biobank Resource; and/or

		13.2.2 It may inform relevant personnel within the Applicant PI’s Institution, funders of the Applicant and/or governing or other relevant regulatory bodies.
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		13 Consequences of termination

		13.3 Notwithstanding termination of this MTA for any reason, the provisions of clauses 1, 2, 3, 4, 5, 8, 9, 10, 12, 13, 14, 15, 17 and 18 shall continue in force in accordance with their respective terms.



		14 Notices

		14.1 Notices required under this MTA will be in writing and will be delivered by email to the addresses set out below or (in the event of a failure to deliver an email) by post to UK Biobank or the Applicant and will be deemed to be given, in the case...

		14.2 Notices to UK Biobank will be sent to the Research Access Administration Manager with a copy to access@ukbiobank.ac.uk and marked for the attention of Mrs Lorraine Gillions.  Notices to the Applicant will be sent to the Applicant PI with a copy t...



		15 Assignment and sub-contracting

		15.1 Neither party will be entitled to assign this MTA or any of its rights or obligations hereunder without first having received the written approval of the other party, which approval not to be unreasonably withheld or delayed.

		15.2 The Applicant will not sub-contract the performance of any of its obligations under the MTA or any part thereof without having first obtained the prior written consent of UK Biobank, such consent not be unreasonably withheld.

		15.3 In the event that consent is granted under clause 15.2, the Applicant shall be responsible for the acts, defaults and omissions of its sub-contractors as if they were the Applicant’s own, and any consent given will not relieve the Applicant of an...



		16 Force majeure

		16.1 If any party is prevented from, hindered or delayed in performing any of its obligations under this MTA by reason of a Force Majeure Event, such party will promptly notify the other of the date of its commencement and the effects of the Force Maj...

		16.2 The party affected by a Force Majeure Event will not be liable for any failure to perform such of its obligations as are prevented by the Force Majeure Event provided that such party will use every reasonable effort to minimise the effects thereo...

		16.3 For the purpose of this clause, Force Majeure Event means any event beyond the reasonable control of a party including, without limitation, acts of God, war, terrorism, riot, civil commotion, malicious damage, compliance with any law or governmen...

		16.4 The provisions of this clause 16 will not affect any other right which either party may have to terminate this MTA.



		17 Dispute resolution

		17.1 Any party may give the other party written notice of any dispute arising out of or in connection with this MTA ("Notice of Dispute") not resolved in the normal course of business. Within five (5) business days following delivery of such notice, a...
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		17 Dispute resolution

		17.2 If any Dispute raised pursuant to clause 17.1 is not resolved by the respective representatives of the parties within ten (10) business days of the date on which delivery of the Notice of Dispute is deemed to be given then the Dispute will be ref...

		17.3 If any Dispute remains unresolved ten (10) business days following such referral, either party may initiate non-binding mediation of the Dispute to the London Court of International Arbitration (“LCIA”) for mediation in accordance with the LCIA M...

		17.4 Nothing in this clause 17 will serve to prevent either party from seeking interim relief in the High Court of England and Wales or from terminating this MTA.



		18 General

		18.1 This MTA governs the relationship between the parties to the exclusion of any other terms and conditions and, together with any other document referred to in this Agreement, constitutes the whole agreement between the parties in relation to the s...

		18.2 If there is any conflict between the provisions of this MTA and any of the annexes and related documents (including, but without limitation, the provisions of the Access Procedures) then the provisions of this MTA will apply.

		18.3 A waiver, delay or forbearance by either party, whether express or implied, in enforcing or exercising any of its rights or remedies hereunder will not constitute a waiver of such right or remedy.

		18.4 No provision of this MTA is intended to be enforceable by any person who is not a party to this Agreement and nor are any rights granted to any third party under statute or otherwise.

		18.5 Nothing in this MTA will create a partnership, joint venture or relationship of agency between the parties.

		18.6 All variations to this MTA must be agreed, set out in writing and signed on behalf of the parties before they take effect.

		18.7 This MTA will be governed by and construed in accordance with English law and, subject to clause 17 above, the parties irrevocably agree that the English courts will have exclusive jurisdiction over any suit, action, proceedings or dispute arisin...
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		Annex III: Conflict of Interest Policy
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		2 Application of Policy

		3 Guiding principles

		4 Managing Conflicts
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		5 Conflict Action Points

		6 Conduct
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		1 Policy statement

		1.1 UK Biobank is committed to the fair and lawful processing of personal data, in accordance with the Data Protection Act.

		1.2 This data protection policy explains how UK Biobank uses personal information collected about Applicant Principal Investigators and Researchers (collectively Applicants) seeking access to the UK Biobank Resource.

		1.3 This data protection policy has no application to the personal data of participants, which are dealt with under entirely separate criteria.



		2 What information will UK Biobank collect about Applicants?

		2

		2.1 All Applicants intending to request access to data and/or samples will be required to provide their personal details before UK Biobank is able to process their Preliminary Applications.

		2.2 Applicants will be required to update their personal details before UK Biobank is able to process their Main Applications.

		2.3 UK Biobank will retain a record of all correspondence/contact with Applicants.



		3 How will UK Biobank use information about Applicants?

		3

		3.1 During the course of UK Biobank’s activities, it will collect, store, and process personal information about Applicants. Information that the Applicants supply will be treated in accordance with the principles of the Data Protection Act.

		3.2 Information collected will be used to verify the identities of individuals requesting access to the Resource, and will be retained so that UK Biobank has a record for all Applications.

		3.3 In reviewing Applications, UK Biobank may need to disclose Applicants’ personal data to its Access Sub-Committee, Ethics & Governance Council, International Scientific Advisory Board and/or others (as it deems reasonably necessary).

		3.4 UK Biobank seeks to keep the wider public informed of research findings deriving from access to the Resource. For this reason, unless agreed otherwise, details of approved Research Projects identifying the Principal Investigator will be made avail...

		3.5 UK Biobank may contact Registered Researchers by e-mail and/or by post, with updates on the Resource. For example, it may inform them when the Resource is likely to be sufficiently mature to establish case-control collections for various condition...

		3.6 From time to time, UK Biobank may seek views from Applicants concerning the access procedures that are in place. Responses to such enquiries will be voluntary and any feedback used solely for evaluation purposes.



		4 Data protection principles

		4

		4.1 In processing Applicants’ personal information, UK Biobank is guided by the following principles (as contained in the UK’s 1998 Data Protection Act):

		4.1.1 Information will be processed fairly and lawfully;

		4.1.2 Information will be processed for the purposes outlined in this policy;
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		4 Data protection principles

		4.1.3 Information collected will be relevant and not excessive for these purposes;

		4.1.4 Information stored will be kept up to date;

		4.1.5 Information stored will not be kept for longer than is necessary;

		4.1.6 Information will be processed in accordance with Applicants’ rights;

		4.1.7 Appropriate organisational and technical measures will be in place to help ensure that information is kept secure; and

		4.1.8 Information will not be transferred to people or organisations situated abroad without adequate protection.



		5 Applicants’ rights

		5

		5.1 Applicants have the right to ask for a copy of information that UK Biobank holds about them and to have any inaccuracies in information about them corrected (and UK Biobank may charge a small fee). Any such requests should be made to UK Biobank in...

		5.2 If Applicants have questions about their rights under the Data Protection Act, or require any further information, they should e-mail dataprotection@ukbiobank.ac.uk or write to the Data Protection Officer, UK Biobank Limited, Units 1&2 Spectrum Wa...
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New DM status * New Microalbuminuria Crosstabulation

Count

New Microalbuminuria
Normoalbumi  Microalbumin

nuria uria Total
New DM status  Non-diabetic 98703 25163 123866
Pre-diabetic 6113 2740 8853
Diabetic 5646 4249 9895
Total 110462 32152 142614
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Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 3068.2372 2 .000
Likelihood Ratio 2718.028 2 .000
Linear-by-Linear 3066.339 1 .000
Association
N of Valid Cases 142614

a. 0 cells (0.0%) have expected count less than 5. The minimum
expected countis 1995.89.
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New Microalbuminuria * New Smoking Status_1 Crosstabulation

Count
New Smoking Status_1
Current
Nonsmoker ~ Exsmoker  smoker Total
NewMicroalbuminuria  Nomoalbuminuria 62101 4on 13831 117604

Microalbuminuria 16599 12018 4844 34361
Total 79300 53990 18675 151965
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Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 299.336% 2 .000
Likelihood Ratio 297173 2 .000
Linear-by-Linear 295.397 1 .000
Association
N of Valid Cases 151965

a. 0 cells (0.0%) have expected count less than 5. The
minimum expected count is 4222.63.
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Group Statistics

sta. Error
NewDMstatus N Mean St Deviation Mean
SBP_1 Pre-diabstic 19030 14478 19479 18
Diabetic 18015 14478 18801 147
DEP_1 Pre-diabstic 19031 8345 10761 078
Diabetic 18416 8254 10805 084
BuI_1 Pre-diabstic 20172 30572208 56313476 0396495
Diabetic 17428 31691385 59073227 0447473
HBATC_1 Pre-diabstic 20305 3542 4018 028
Diabetic 17608 5078 11743 088
HDL_1 Pre-diabstic 17726 128 329 002
Diabetic 15304 119 327 003
LoL 1 Pre-diabstic 18307 334 a7t 007
Diabetic 16858 286 878 007
Age Pre-diabstic 20305 570180 812850 05703
Diabetic 17609 57.0088 808500 08083
Microalbuminuria_1 _Pre-diabetic 8853 4438 183215 1947
Diabetic 9825 2% 273127 2748
Gholesterol 1 Pre-diabstic 19352 535 1288 008
Diabetic 16720 4zt 1183 008
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Independent Samples Test

Levene's Testfor Equality of

Variances ttestfor Equaliy of Means
95% Confidence Interval of the
Mean std. Error Difiersnce
F sig t df Sig (24ailsd)  Diflersnce Difference Lower Upper

sBP_1 Equal variances 23,031 000 142 35443 887 029 204 -an 429
assumed

Equal variances not 142 34999883 887 029 204 -a10 428
assumed

DBP_1 Equal variances 012 912 7908 35445 000 908 115 683 1133
assumed

Equal variances not 7.903 34644631 000 908 115 683 1133
assumed

Bt Equal variances 51753 000 18785 37508 000 11191457 0505781 -12350203  -1.0023710
assumed

Equal variances not 18719 36236103 000 11191457 0597863  -12363286  -1.0019627
assumed

HoATe_1 Equal variances 5425549 000 17442 7911 000 15,359 088 15531 15187
assumed

Equal variances not 185367 21174903 000 15,359 093 15541 5477
assumed

HDL_1 Equal variances 22424 000 26072 33028 000 094 004 087 101
assumed

Equal variances not 26084 32387.372 000 094 004 087 101
assumed

LDL_t Equal variances 285.500 000 49.041 35063 000 482 010 462 501
assumed

Equal variances not 49.405 35883699 000 482 010 463 501
assumed

Age Equal variances 519 a7t -81 7912 326 -o8192 08348 -24555 08172
assumed

Equal variances not -e82 37208797 326 -o8192 08345 -24549 08166
assumed

Microalbuminuria_1  Equal variances 196.797 000 -9.559 18746 000 32881 3438 -39.599 26122
assumed

Equal variances not a762 17422969 000 32881 3388 -38.459 -26.283
assumed

Cholesterol_1 Equal variances 200.349 000 48.447 36070 000 635 013 609 660
assumed

Equal variances not 48748 35934984 000 635 013 609 660

assumed
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Group Statistics

std. Error
New Microalbuminuia N Mean std Deviation Mean
sBP_1 Normoalbuminuria 110221 142.49 20331 061
Microalbuminuria 32231 147.82 22128 123
DBP_1 Normoalbuminuria 110224 8364 11.082 033
Microalbuminuria 32231 86.06 12158 068
Bt Normoalbuminuria 117802 28167185 50696814 0147708
Microalbuminuria 34374 20435025 68097845 0313361
HoATe_1 Normoalbuminuria 105116 713 7.455 023
Microalbuminuria 32745 3813 7.029 044
HDL_1 Normoalbuminuria 102078 1.40 ar 00t
Microalbuminuria 20712 134 390 002
LDL_t Normoalbuminuria 110964 358 888 003
Microalbuminuria 32326 342 936 005
Age Normoalhuminuria 118285 57.0241 810737 02387
Microalbuminuria 34610 57.0011 807138 04339
Microalbuminuria_t _Normoalbuminuria 118286 1094 3664 ot1
Microalbuminuria 34610 100.50 260272 1.309
Cholesterol_1 Normoalbuminuria 111184 567 1471 004
Microalbuminuria 32431 5.49 1.268 007
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Prediabetes ® Diabetes
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Variables in the Equation

95% C.Lfor EXP(B)

B S.E wald df Sig. Exp(B) Lower Upper

Step1®  Sex(1) 353 .052 45.274 1 .000 1.424 1.284 1.578

Age -.003 .004 666 1 414 997 990 1.004

HTN() 450 .056 63.901 1 .000 1.569 1.405 1.752

Cholesterol_1 .004 021 .042 1 .838 1.004 964 1.046

HbA1c_1 oss 017 11.779 1 .001 1.060 1.025 1.096

IHD(1) 343 .082 17.680 1 .000 1.410 1.201 1.654

Stroke(1) 536 140 14.673 1 .000 1.710 1.299 2.250

new_smoking2 6.965 2 .031

new_smoking2(1) .065 .055 1.383 1 240 1.067 958 1.189

new_smoking2(2) 91 .072 6.916 1 .009 1.210 1.050 1.395

Townsend_deprivation_q 4668 4 323

uintiles

Townsend_deprivation_g -.052 .087 359 1 549 949 799 1.126

uintiles(1)

Townsend_deprivation_q -.068 085 639 1 424 934 791 1.104

uintiles(2)

Townsend_deprivation_q 070 081 746 1 388 1.073 915 1.258

uintiles(3)

Townsend_deprivation_g 045 078 329 1 566 1.046 .898 1.218

uintiles(4)

BMI_bands 25.438 3 .000

BMI_bands(1) -.326 270 1.461 1 227 722 .425 1.225

BMI_bands(2) -.444 263 2.859 1 .091 641 .383 1.073

BMI_bands(3) -176 262 .454 1 .500 .838 .502 1.400

Constant -3.402 .838 16.495 1 .000 .033

a. Variable(s) entered on step 1: Sex, Age, HTN, Cholesterol_1, HbA1c_1, IHD, Stroke, new_smoking2,

Townsend_deprivation_quintiles, BMI_bands.
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Variables in the Equation

5% C.Lfor EXP(B)

B SE Wald o sig ExpB)  Lower  Upper
Step1®  Age 002 003 383 5% 1002 996 1008
sex(1) 419 048 76601 000 1521 1385 1671
IHD(1) 582 068 73756 000 1790 1888 2045
Stroke(1) 672 128 27368 000 1958 152 2518
HTN() 438 051 74042 000 1550 1403 1713
new_smoking2 11.708 003
new_smoking2(1) 084 048 3070 080 1087 990 1194
new_smoking2(2) 229 068 11307 001 1258 100 1438
Townsend_deprivation_q 20.344 000
uintiles
Townsend_deprivation_q 004 08t 003 958 1004 858 1176
uintiles(1)
Townsend_deprivation_q 173 o078 4840 028 1188 1019 1386
uintiles(2)
Townsend_deprivation_q 130 o075 2001 083 1139 983 1319
uintiles(3)
Townsend_deprivation_q 302 o7t 18382 000 1353 1478 1553
uintiles(4)
BML_bands 28.941 000
BMI_bands(1) -388 405 817 366 693 N3 1534
BMI_bands(2) -435 399 1188 276 647 206 1415
BMI_bands(3) -182 398 210 647 833 | 1818
Cholesterol_1 062 019 11203 001 1084 1026 1104
HoATe_1 014 002 84300 000 1014 1011 1018
Canstant -2.060 4Tt 18110 000 127

a. Variable(s) sntersd on step 1
Cholesterol_1, HbAtc_1

Ags, Sex, IHD, Stroke, HTN, new_smoking2, Townssnd_dsprivation_quintiles, BMI_bands,
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Variables in the Equation

95% C.Lfor EXP(B)

B S.E. Wald df Sig. Exp(B) Lower Upper
Step1®  Cholesterol_lowering(1) 253 .084 9.045 1 .003 1.288 1.092 1.519
Anti_hypertensive(1) .320 105 9.248 1 .002 1.377 1.120 1.692
new_smoking2 11.942 2 .003
new_smoking2(1) -.002 .085 .000 1 .984 .998 .845 1.180
new_smoking2(2) .359 108 10.966 1 .001 1.431 1.158 1.770
New_age_groups(1) 484 A31 13.769 1 .000 1.623 1.257 2.096
Constant -1.215 071  296.238 1 .000 297

a. Variable(s) entered on step 1: Cholesterol_lowering, Anti_hypertensive, new_smoking2, New_age_groups.
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Variables in the Equation

5% C.Lfor EXP(B)

5 SE wald o sig. ExpB)  Lower  Upper

Step1®  Cholesterol_lowering(1) 221 097 5175 023 1247 1031 1508
Anti_hypertensive(1) 2713 135 4078 043 1314 1008 1713
new_smoking2 5615 060
new_smoking2(1) 130 082 2557 10 1139 o7t 1337
new_smoking2(2) 254 122 4382 037 1289 1016 1636
New_age_groups(1) 204 17 8310 012 1342 1087 1689
Canstant -787 095 64834 000 464

a. Variable(s) entered on step 1: Cholesterol_lowering, Anti_hypertensive, new_smoking2, New_age_groups.
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Statistics

Waist Ags_started_ Age_started_ Duration_of_  Duration_of_ Age_hyperten
circumferenc  smoking_ss  smoking_curr  Age_stopped  smoking_sxs  smoking_curr  Ysars_of abs  Age_diabstes  sion_diagnos Creatining2_ Cholesterol_
Ags_ond_visit  Ags2_Aget 62 mokers  ent_smokers _smoking_2 moksfs ent_smokers tinence _diagnosed ed SBP2  DBP2  BML2  UAC2  Creatinens  HbAlc2 2
N vaid 6505 6505 6497 1695 369 633 1695 60 633 386 1979 6081 6081 6485 6505 5271 4560 5712
Missing 0 0 8 4810 6136 5872 4810 6445 5872 6119 4526 424 424 2 0 1234 1945 793
Mean 6282 4.4008 93.108 17.20 18.39 3979 2208 3922 23.4218 52168 4703 13897 8303 27726374 27850 31048 3738 560
Std. Deviation 7478 101848 138348 3672 7198 12680 12130 9.361 13.48309 12227 16365 18750 10220 49660206  103.0703 13.24281 6.963 1221





image54.png
Sex

Cumulative
Frequency Percent  Valid Percent Percent
Valid 0 2999 46.1 46.1 46.1
1 3506 539 539 100.0
Total 6505 100.0 100.0
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Change_in_UAC

Cumulative
Frequency ~ Percent  Valid Percent Percent
Valid Regressor 987 15.2 352 352
No Change 312 48 111 46.3
Progressor 1506 232 53.7 100.0
Total 2805 431 1000
Missing  System 3700 56.9

Total 6505 100.0





