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Summary of this thesis

It 1s clear that South Asians living in the West have substantially greater relative
(coronary heart disease) CHD mortality and morbidity than the general population.
Despite this current risk functions based on classical risk factors alone underestimate
risk 1n non-diabetic South Asians. After reviewing the available literature for
longitudinal studies exploring the relationship between South Asian ethnicity, as an
independent factor, and CHD an adjustment factor suitable for use with the paper-
based risk prediction functions was derived. The exploration of possible explanations

for the excess risk identified dysglycaemia as one possible explain.

Adding 10 years to age, although crude and based on the single prospective study,
provides adequate sensitivity and specificity to take into account an "ethnicity factor”
accounting for average excess risk in individual UK South Asians. Using this

adjustment 1t was shown that more South Asian men and women, living in the UK, are
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candidates to receive lipid-lowering therapy for primary and secondary prevention
than their Caucasian counterparts. Although the evidence base for a CVD risk
estimation procedure in South Asians is slight it is better that they have their risk
estimated, albeit with less precision, than be excluded. The present work provides a
properly researched evidence base. Moreover, it provides its own very simple, but in

practice acceptable, adjustment for currently used paper risk estimation tools.

Acceptance of antithypertensives as a primary prevention treatment was looked at in
the South Asians community. South Asians are at least equally accepting of treatment
as Caucasians when given information about the personal impact of CVD and the
effect and tolerability of antihypertensive treatment. With South Asians having a
greater need and at least equal acceptance of preventive therapy, they should receive
more such treatment. Current evidence suggests that this is not the case and targeted

Intervention may be needed.

Further research 1s still required in many areas such as risk factors, risk estimation and
recalibration, lifestyle intervention, and efficacy of preventive drug therapy in ethnic

minorities. Because this population 1s at high risk, the benefits of appropnate research

will also be high.
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1.1 INTRODUCTION

Over the 20" century, most countries in the world have experienced great transition
In social structures, economics, politics, education, and home environment. This
has resulted 1n a shift from agricultural and rural societies to industrial and urban
societies in the first 3 quarters of the 20™ century, with a further shift in the last
quarter to information-based societies. These social and economic transitions have
resulted in major changes in population demography, industrial structure, income
levels, expenditure patterns, education levels, family structures, eating habits, and
physical activity (Yusuf er al., 2001). Along with these changes cardiovascular risk
factors and disease rates have markedly increased. One in three deaths across the
world 1s now due to heart disease and stroke, and this figure 1s rising rapidly. In

absolute number this 1s 17 million deaths a year, six times more than due to

HIVAAIDS related deaths, and this Cardiovascular (CVD) epidemic 1s not limited
to 1industnialised countries (WHE, 2001). CVD 1s a major contributor to the global
burden of disease among the non-communicable diseases. Coronary heart disease
(CHD) 1s likely to be the most common cause of disability adjusted life years
(DALYs) loss m 2020 as compared with 1ts fifth position in 1990 (Murray &
Lopez, 1996).

In the United Kingdom (UK) diseases of the heart and circulatory system are the
main cause of death,.accounting for over 235,000 deaths in 2000. More than one
person in three (39%) die from CVD. The main forms of CVD are coronary heart
disease and stroke. About half of deaths from CVD are from CHD and about a
quarter are from stroke and the other quarter die from other CVDs such as heart
failure, rheumatic heart disease, hypertensive disease, and other circulatory system

disease (BHF, 2006). CHD itself is the most common cause of death in the UK.



-Background information

One in four men and one in six women die from the disease. CHD caused around
125,000 deaths in the UK in 2000, and was the most common cause of premature
death in the UK with just under 45,000 premature deaths. Premature death 1s a
death which occurs prior to that which is expected of the person in relation to
developmental, physiological, psychological, and socio-cultural expectations or
betfore the average age of death within a given population. Twenty four percent of

premature deaths 1n men and 14% of premature deaths in women were from CHD

(Petersen & Rayner, 2002).

South Asian migrants are at increased risk of cardiovascular disease. This
susceptibility 1s well demonstrated in places as diverse as the UK, South Africa,
the Canbbean, Singapore, the United States (US), and Canada. Even within India
people moving from rural areas to large cities are at increased risk (McKeigue &
Sevak, 1994). Based on Brtish research there is a virtual consensus that the
proportionate excess risk of CHD in South Asians, as compared with the
population of England and Wales, is greater than 40 per cent (McKeigue, 1989;
McKeigue & Sevak, 1994; Shaukat & de Bono, 1994; Enas et al., 1992). Moreover
the 1999 Health Survey for England shows Pakistani and Bangladeshi men had
prevalence rates of CVD about 60% to 70% higher than men 1n the general
population, and the picture was similar for women (Erens & Prnimatesta, 1999;
Erens et al., 2001). CVD 1s the primary cause of mortality among Asian Indians 1n
the US. They appear to be at higher risk of heart disease compared with other
ethnic groups (nearly three times the rate was seen 1 South Asian physicians
living 1n the US compared with the Framingham offspring study) (Ivey et al.,

2002) . South Asians, in Canada, had a greater prevalence of cardiovascular
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disease compared with Canadians of European or Chinese descent; 11%, 5%, and

2%, respectively, P = 0.0004 (Anand ef al., 2000).

Lhe latest estimate of the ethnic minority population in Great Britain from the 2001
census shows that approximately half was made up of the three groups originating
from the Indian subcontinent - the Indian, Pakistani, and Bangladeshi populations.

These represent 1,916,000 South Asians of a total 4,039,000 minority population

(Haskey & Scott, 2001).

Because cardiovascular disease has become the number one killer worldwide since

the end of the 20" century, widespread deployment of affordable preventive
strategies 1s essential for both developed and developing countries. However this is
not possible without exact knowledge of the nature of the disease, its risk factors,
and how 1t may be prevented in the different susceptible populations (Murray &
Lopez, 1996). Diabetes and insulin resistance, characterised by glucose
intolerance, raised plasma insulin, increased triglycerides, decreased high density
lipoprotein (HDL) cholesterol, and central obesity, are more prevalent in UK South
Asians than European whites. These are proposed as the underlying factors in high

rates of coronary heart disease among South Asians worldwide and have been

related to lack of exercise and obesity (Shaukat & de Bono, 1994).

1.1.1 What are risk factors?

A risk factor is a characteristic which predisposes the individual to the
development or progression of a particular disease. Risk factors are detined on the
basis of epidemiological studies but a distinction must be made between
characteristics which are simply associated with CHD and those which actually
cause 1t. For causation to be established the following criteria must be fulfilled

(Hennekens & Buring, 1987):
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* Having a strong, temporal correlation between the existence of the

characteristic and the incidence of CHD

* This correlation must be consistent, dose responsive and predictive

* There must be a plausible mechanism of action by which the nisk factor can

exert 1ts influence

e The association must be reversible and modification of the risk factor

should alter the incidence of the disease which is a very restricted criterion

only tor modifiable risk factors.

There are a large number of characteristics which have been identified as risk
factors for CHD (Wong et al., 1991; Grundy, 1997; O'Connor e? al., 1989; Levy et
al., 1996; Wald & Hackshow, 1996; Schwartz et al., 1992). A small number of
these function are known as independent risk factors, exerting their influence
independent of the presence of any other nisk factor. In contrast, many others are
secondary nsk factors that require the presence of other risk factors to have a
positive correlation with CHD. In the clinical setting risk factors are divided into
those which can be modified, either by lifestyle changes or therapeutic
intervention, and those which are not modifiable, Table 1.1.

It 1s important to grasp that CHD risk factors do not generally occur 1n 1solation but
tend to cluster in an individual (Kannel, 1990). This 1s significant because when
risk factors co-exist they tend to interact such that their combined effect 1s much
greater than would be expected from the sum of their individual influence.
Furthermore 1n the list of non-modifiable CHD risk factors age, as well as having

its own direct influence, has a major impact on some of the other main risk factors

(Frost et al., 1996).



Table 1.1 Risk factors for coronary heart disease

Modifiable Non-modifiable

Cigarette smoking Age
Raised blood pressure, LDL cholesterol, triglyceride ~ Male gender

Low HDL cholesterol Family history of CHD
Diabetes mellitus Personal history of CHD
Diet, Obesity, and excessive alcohol consumption

[.ack of exercise

Poverty

Blood pressure rises with age due to the reduced elasticity of the arterial system.
The average total cholesterol concentration in older people 1s higher than in middle
aged people. In addition, insulin resistance increases with age and the prevalence
of the metabolic syndrome and diabetes increases (Fink ef al., 1983).

Importantly the influence of risk factors was investigated mainly in the White

population and there is no certainty that conventional risk factors can be applied 1n

different ethnic groups like South Asians.

1.1.2 Definition of South Asian and Caucasian

South Asian:
A person whose ancestry is in the countries of the Indian sub-continent, including

India, Pakistan, Bangladesh, and Sri Lanka (in terms of racial classifications, most
people in this group probably fit best into Caucasian or Caucasoid but this 1s
confusing and is not recommended). This label is usually assigned, for individuals

rarely identify with 1t (Bhopal, 2004).
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Caucasian:
An Indo-European. This is Blumenbach’s 18th century term for the white race of

mankind, which he derived from the people who lived in the Caucasus. This term is
usually used synonymously with Caucasoid, European, or White. Alone among
terms derived from traditional racial classification, Caucasian remains popular in

both science and everyday language (Bhopal, 2004).

1.1.3 What is "South Asia"?

South Asia 1s a part of Asia and the term came into use after World War II as a
way of grouping the newly independent countries of the British Indian Empire
(WWW.Wikipedia.org). South Asia occupies most of the Indian subcontinent. This
region 1s commonly taken as including the countries of India, Pakistan,
Bangladesh, Népal, Sri Lanka, Bhutan, the Maldives, and Tibet. Afghanistan is

variably included in Central Asia or South Asia. For the location of these countries,

view the South Asia Map.

o,
o™

Kazakhstan

Australia
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Just over one fifth of all the people in the world live in this region. India alone has
a population of just over one billion and is the second most populous country 1n the
world after China. Relative to other parts of Asia, South Asia is geographically
1solated. On the west is the Oman Sea. to the east is the Bay of Bengal and to the
south 1s the Indian Ocean which stretches from Africa to Southeast Asia to
Australia.

When the British left South Asia, the country then known as India split along
religious lines. India became mainly Hindu while Pakistan, which had geographic
halves located on either side of India, became mainly Mushm
(Www.wikipedia.org). There is a difference between South Asian groups due to
time since they migrated to the UK. Immigrants from India and Pakistan arrived in
the UK mainly during the 1960s. Bangladeshi people came to Britain with the peak
phase of migration during the 1980s and most of them come from rural area in

North East Bangladesh.

1.1.4 Defining ethnicity

The concept of ethnicity contains notions of shared origins, culture and tradition.
Ethnicity has a dynamic relationship to both the historical and contemporary
experiences of social groups and is related to the living conditions of individuals
(Nazroo, 1997). Central to the concept of ethnicity 1s that 1t 1s a retlection of the
self-definition of individuals with particular cultural traditions. Despite the
complexity of the concept of ethnicity some research on health and ethnicity has
taken a crude approach to the allocation of individuals into ethnic groups. This has
partly been a consequence of limitations of available data. For example country of

birth is recorded on death certificates and in national census. As a result most of

the published papers 1n this area have allocated ethnicity based on this record of
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birth country which is inadequate. An approach that acknowledges the role of
ethnicity in self-perception has been adopted since the 1991 census. It allows
Individuals to assign themselves into an ethnic group. Some 1nvestigators assign
ethnicity according to country of family origin which is highly related to the

perceived ethnicity (Nazroo, 1997). Senior and Bhopal argue that ethnicity implies

one or more ot three conditions:

(1).a common language or religious tradition:

(2) shared origins or social background; and

(3) shared culture and traditions that are distinctive, maintained between
generations, and conducive to a sense of identity and group (Senior & Bhopal,
1994). It suggests that ethnicity, whatever else it may be, is inseparable from
shared social experience or culture and avoids genetic or biological markers as a
main reason for between ethnic vanations. Despite this in many studies ethnicity 1s
used as a means of identifying grouping belong to consist of geographically

relatively homogenous.

1.1.5 CHD prevalence in South Asians

Rudat (1994) carried out a general health survey of a national sample of people
from ethnic minorities mainly those in English inner city. Indians had a lower

prevalence of self-reported heart disease than Pakistanis and Bangladeshis. A

different sampling procedure was used for Whites and the results were theretore

.not directly comparable with South Asians.

Nazroo (1997) measured crude prevalence, and age and gender standardized
prevalence rate of diagnosed heart attack or angina in a national sample in England
and Wales. In this study, whereas Indian and African Asian groups combined had a

lower prevalence ratio for diagnosed angina or heart attack than the whaite
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population, Pakistani and Bangladeshis combined had a higher prevalence.

Adjusted prevalence ratios accounting for standard of living were 0.67 in Indian

and African Asians and 1.24 in Pakistanis and Bangladeshis (Nazroo, 1997).

Bhopal ez al., (1999) and McKeigue et al., (1993) measured CHD prevalence based
on the data from self-reports and electrocardiogram (ECG) evidence. Although
there were no differences between South Asians and Europeans in self-reported
CHD, based on ECG evidence there was a 37% excess of CHD in South Asians
(Bhopal et al., 1999). South Asians had more ischemic ECG abnormalities than
Europeans (17% versus 12%, P < 0.001), with an excess of major Q waves
(Minnesota codes 1-1 or 1-2) in younger South Asian men (P = 0.01 for the
age-ethnicity interaction) (McKeigue et al., 1993). Other researchers have shown
that myocardial infarction develops 5-10 years earlier in South Asians than 1n other

populations, and 1its occurrence in patients under 40 1s 5 to 10-fold higher than

general population (Chambers et al., 1999; 2000; Obeid et al., 1998).

Williams et al., (1993) reported a higher prevalence rate of CHD 1n South Asian
women compared to Whites based on self-reported heart disease and angina
symptoms (Rose questionnaire) in Glasgow, P < 0.05. The differences when data
from men and women were combined, were however not statistically significant.
Admission rates with myocardial infarction among the South Asians were twofold
higher despite being of younger age and less likely to smoke. In addition South
Asians undergoing coronary artery bypass grafting (CABG) had almost twice the

mortality of Caucasians (Zindrou-ef al., 2001).

Similar findings were discovered for South Asian migrants to other Western

countries. Findings from the SHARE study (Study of Health Assessment and Risk

10
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in Ethnic groups) were that South Asians had a higher prevalence of established
cardiovascular disease than Europeans and Chinese (10.7%, 5.4%. and 2.4%
respectively, P = 0.0004) (Anand et al., 2000). In addition, when the definition of
cardiovascular disease was expanded to include silent myocardial 1nfarction
detected by electrocardiogram, South Asians had a greater burden of disease than
Europeans and Chinese. Despite this finding Canadians of European origin had

more atherosclerosis (mean of the maximum intimal medial thickness 0.75
[SD=0.16] mm) than South Asians (0.72 [SD=0.15] mm), P = 0.00098 (Anand ez

al., 2000).

Headline prevalence rates are similar in some urbanised non-migrant South Asian
communities. Mohan ez al. (2001) reported a prevalence rate of 11% of coronary
artery disease 1n native urban South Indian population. Elsewhere rates may be
lower. Mendis and Ekanayake (1994) investigated prevalence of CHD i1n the
Central province of Sr1 Lanka in a sample of 975 men aged 35-59 years. They
estimated prevalence rates as 5.4% (95% CI, 40 to 71) and 3.2% (95% CI, 21 to

46) based on history of coronary heart disease and ECG changes respectively.

Prevalence data will underestimate incidence when the case fatality rate 1s high, as

is the case in the UK (Enas et al., 1996). Therefore the burden of CHD 1n South

Asians may be even higher than that reflected by the prevalence data.

1.1.6 Mortality
The relative risk of CHD mortality in South Asians is 20-50% higher than Whites

in Canada, South Africa, and UK. Studies of cross-sectional design based upon the
UK Censuses of 1971, 1981, and 1991 have shown various excess 1n the

standardised mortality ratio for South Asians. Marmot and colleagues (1984)

11
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reported 15% excess deaths due to CHD in both men and women in the 1971
Census. Analysis of the 1981 Census suggested that the excess was greater,
varymng from 30 to 50% in different ethnic groups (McKeigue & Marmot, 1988;
Balarajan et al., 1984). Balarajan (1991) compared mortality frorln cardiovascular
disease 1n 1970-1972 with that in 1978-1983 Over this time mortality from
1Ischaemic heart disease increased in Indians, 6% 1n men and 13% in women. In
contrast from 1971 to 1991 the national average standardised mortality ratios for
1schaemic heart disease fell by 29% for men and by 17% for women within the
ethnic minorities. Wild & McKeigue (1997) analysed the 1991 Census data and
reported that standardised mortality ratios for ischaemic heart disease were highest
for South Asian men and women compared with the general population. Caribbean
immigrants showed a steeper decrease (38% for men and 40% for women) of
mortality, and South Asian immigrants showed a shallower decline (20% for men

and 7% tor women) than White people.

Balarajan (1996) and Mckeigue er al. (1991) showed Indian, Bangladeshi, and
Pakistani people born on the Indian subcontinent but living in England and Wales
had a 40- 50% higher mortality from coronary heart disease than the population
average. The excess risk of CHD 1n South Asians appears to be greater at younger
ages. In the UK the relative risk of CHD mortality in South Asian men compared
with White men 1s 3.3 between ages 20-29 but only 1.4 overall (Balarajan, 1991).

This raises the possibility that risk might be greater in second generation

immigrants.

Wilkinson et al. (1996) reported that six month mortality after acute MI was

twofold higher in UK Indian Asians compared to Europeans, despite similar use of
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thorombolysis, beta-blockers, and aspirin. They attributed this worse outcome to a

higher prevalence of diabetes. The high mortality from all causes for South Asian

immigrants could largely be explained by their high mortality from ischaemic heart

disease.

1.2 CORONARY HEART DISEASE RISK FACTORS

T'hese observed differences in morbidity and mortality between South Asians and
Caucasians could be due to differences in conventional risk factors, due to

differences in the hazard associated with a given risk factor or due to novel risk

factors.

1.2.1 Lipid abnormalities

Lipid abnormalities may contribute to the high rate of CHD among South Asians.
T'hese abnormalities include low levels of high-density lipoprotein cholesterol,
high levels of Jow-density lipoprotein (LDL), elevated triglyceride and lipoprotein
(a) levels. Bohpal er al. reported that South Asian men and women had a lower
HDL cholesterol concentration compared to Europeans, 95% CI for differences 1.1
to 2.3 mmol/l and 0.6 to 1.3 mmol/l respectively (Bohpal et al., 1999).
Bangladeshis had the highest concentration of triglycerides (2.04 mmol/l) and the
lowest level of HDL cholesterol (0.97 mmol/l). South Asians, of both sexes, were
more likely to have total cholesterol: HDL cholesterol ratio higher than 5.0

compared to Europeans, mean difference (A) 12.0% 95% CI: 6.7% to 17.9%

(Bhopal et al., 1999).

Anand et al. (2000) found South Asians living in Canada had the highest total
cholesterol, LDL cholesterol, and triglyceride concentrations compared with
Chinese and Europeans although there was no difference in the proportion of

individuals receiving lipid lowering drug. In a study of 1150 subjects from seven
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ethnic groups in Singapore, mean lipoprotein (a) levels among Asian Indians were

double those of all other ethnic groups, with the exception of the Sudanese

population (Sandholzer er al., 1991).

1.2.2 High blood pressure

In a study of Glaswegian men Williams and colleagues found diastolic but not

systolic blood pressure was higher among South Asians (predominantly Punjabi)

than the general population, but this was not so for South Asian women (Williams

et al., 1993).

In contrast Bhopal et al. (1999) found hypertension to be less common in South
Asians than Europeans. Within the South Asian community there were no
significant differences in the prevalence of hypertension between ethnic groups but
Bangladeshis had, 1if anything, the lowest. Reported hypertension or blood
pressure > 160/95 mmHg were 14%, 9%, and 4% in Indians, Pakistanis, and
Bangladeshis (P =0.202). In the HSE 1999, mean systolic blood pressure was
significantly lower in Pakistani and Bangladeshi men after age standardization,
relative risks of having hypertension compared to the general population were 0.93

and 0.94 respectively, in contrast to the significantly higher mean in Indian men
(Erens et al., 2001).

Anand et al. (2000) reported no significant differences in mean systolic blood
pressure between South Asians and Europeans in Canada, 118 and 119 mm Hg

respectively (P = 0.90), although South Asians had higher diastolic blood pressure

than Europeans, 79 and 73 mm Hg respectively, P = 0.006.

Figure 1.1 shows differences between the mean systolic (P < 0.0001) and diastolic

(P < 0.001) blood pressures of those who developed CHD and those who did not
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developed the disease in the longitudinal epidemiological study of coronary heart

disease in a rural population of Kheda district, Guyjarat, India (Trivedi et al., 1996).
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Figure 1.1 Mean systolic and diastolic blood pressure in CHD
and non-CHD patients

Trivedi et al. (1996) reported a high degree of association between hypertension
and CHD in an Indian population. As 8.1% of the hypertensive developed CHD,

while only 1% of normotensives and 1.7% of those with borderline blood pressure

subsequently suffered from CHD.

1.2.3 Metabolic syndrome

Insulin resistance, characterised by glucose intolerance, raised plasma insulin, and
diabetes are more prevalent in UK Indian Asians than European whites (McKeigue

et al., 1993; Wild & McKeigue, 1997) and may form part of the metabolic
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Syndrome (more details on the metabolic syndrome provided 1n chapter 2).
Certainly both diabetes and impaired glucose tolerance are associated with an
increase risk of CHD. However other populations with a higher prevalence of
diabetes such as Hispanic-Americans, African-Americans and Native Americans
do not have higher rates of CHD showing that this cannot be the only explanation
(Rao & Kakkar, 2001). The prevalence of myocardial infarction i1s lower in
Mexican-American men, with or without diabetes, than in the corresponding
category of non-Hispanic white men, but there is no similar ethnic difference in
women. Hispanic Americans tended to have a lower pre;ralence of MI than
non-Hispanic whites despite their greater prevalence of diabetes (Stern & Mitchell,
1995). Furthermore in the UK Afro-Caribbean migrants, prevalence of diabetes is
almost as high as in South Asians but the lipid disturbances characteristic of the
1insulin resistance syndrome do not occur to the same extent (McKeigue, 1996) and
their mortality and morbidity due to CHD 1s less than South Asians. Higher insulin
concentrations can be associated with higher levels of potentially atherogenic and
diabetogenic metabolic parameters. However, depending on ethnic origin, the mean
levels of these parameters seems to differ, with the consequence that, even 1t they

are elevated with increasing insulin levels, they may not reach values high enough

to determine a substantial risk of disease.

The increased likelihood of developing diabetes in middle age in South Asians has
been described by many authors and this diabetic tendency has been demonstrated
for different subgroups living in diverse locations. In UK South Asians, diabetes 1s
reported to be 3-6 times more common than in the White population (Mather &
Keen, 1985). Pakistanis and Bangladeshis of both sexes are more than five times as

likely as the general population to have diabetes, and in Indian men and women
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this nisk is three fold greater. In the Health sSurvey for England 1999 the observed
prevalence of diabetes is higher in South Asians than in the general population.
The age-standardised prevalence of diabetes was 3.3% in the general population

compared to 10.6, 8.7, and 7.7% in Bangladeshi, Pakistani, and Indian groups

respectively (Erens & Primatesta, 2001).

The Study of Health Assessment and Risk in Ethnic groups (Anand ef al., 2000) 1n
Canada reported that non-diabetic South Asians were more likely to have impaired
glucose tolerance (a 2-h glucose of 7.8 mmol/l or more and less than 11.1 mmol/l)
than Chinese and Europeans (19%, 15%, and 12% respectively; overall P = 0.03).
In addition their mean fasting blood glucose concentration (5.47 mmol/L) was
higher than that in Chinese (5.19 mmol/L) or Europeans (5.13 mmol/L), overall
P =0.0001. After exclusion of people with diabetes at entry, the prevalence of

newly diagnosed glucose intolerance (impaired glucose tolerance or new diabetes)

was 28% (87 of 308) in South Asians v 20% (61 of 302) 1n Chinese, and 18% (55

of 305) 1n Europeans (overall P = 0.04) suggesting that incidence 1s also increased .

The age standardized prevalence of diabetes is similar in both genders living 1n
urban areas in India, 11.9% and 12.5% respectively (Ramachandaran et al., 2001).
This is less than the prevalence for UK South Asians but more than of Caucasians.

In addition the prevalence of impaired glucose tolerance 1s also high mn both
' genders (14%).

1.2.4 Smoking

Several studies demonstrated a similar or lower prevalence of current smoking
among South Asians compared to Whites (Trivedi et al., 1996; Miller et al., 1988).

However there is heterogeneity in the rates of current smoking within UK South
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Asian men according to origin with 50%, 33%. and 20% for Bangladeshis,
Pakistanis, and Indians respectively (Nazroo, 1997). In another study, Bangladeshi
men had the highest prevalence of current smoking, at 57%, compared to Indian

and Pakistanis, P < 0.001, but overall South Asians had a similar current smoking

pattern to that of Whites (Bhopal et al., 1999). In the Health Survey for England
1999 nisk ratios relative to the general population for current self-reported cigarette

smoking were 1.57, 0.90, and 0.78 for Bangladeshi, Pakistani, and Indian men

respectively (Erens et al., 2001).

lobacco use among Asian Indians living in the US appears to be lower than for
other Asian Americans (Kuo & Porter, 1998). A survey of South Asians in
Northern California showed only 12% of respondents had ever smoked. (Ivey et
al., 2002).

Pais et al reported current smoking of cigarettes or beedis (a local form of tobacco)
as the most important predictor of acute MI 1n Indian men 1 Bangalore 1n India,

with odds ratio 3.6, 95% CI 2.20 to 3.07 comparing smokers with non-smokers

(Pais et al., 1996).

1.2.5 Physical inactivity

South Asian men were less likely to take vigorous exercise than the general
population in Glasgow (Williams er al., 1993). In the HSE 1999, there was an
ethnic gradient in participation in sports and recreational exercise among adults,
with the highest level seen in the general population, followed by Indian, then
Pakistani and finally Bangladeshi men and women (Erens et al., 2001). In a sample
of the Newcastle Heart Project Indians were the most physically active South
Asians and Bangladeshis the least, 29.2% and 13.2% having weekly aerobic

activity (a 30 minutes episode of at ]Jeast moderate activity on most days of the
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week) respectively. Moreover South Asians did less than half the physical activity
done by European, 30% and 19% less in South Asian men and women respectively
(Haynes et al., 2002). This probably reflects the ofiginal rural lifestyle of South
Asians 1n general rather than being specific to migrants. Fischbacher et al. (2004)
carried out a systematic literature review of studies describing levels of physical
activity and fitness in UK South Asians. All studies reported substantial lower
levels of physical activity and fitness in Indian, Pakistani, and Bangladeshi ethnic

groups compared to the general population or those defined as White or Europeans
in the UK (Fischbacher et al., 2004). In Gupta’s study of Indian men in India, 83%

of them had no leisure-time physical activity (Gupta & Sharma, 1994).

1.2.6 Alcohol consumption

Williams et al. (1993) demonstrated that alcohol use was uncommon in women
and also 1n people practicing Islam among South Asians. Results of the Fourth

National Survey of Ethnic Minorities showed very few of the almost entirely
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