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Abstract

The PhD project explored the issues that influenced primary care physician
adherence to clinical guideline prescribing recommendations. The project was
based on three linked studies that used different methodologies. The first study
was a systematic review (overview) of systematic reviews supported by a
selective review of theories of behaviour change. It aimed to identify effective
methods of improving primary care prescribing. It concluded that multi-faceted
interventions were not necessarily more effective than single interventions. The
review resulted in taxonomy of interventions to change prescribing behaviour

that summarised the effectiveness of different interventions.

The second study was the qualitative study. It was designed and analysed with
the help of theoretical insights from the theory of planned behaviour (TPB) and
the findings of the reviews. Data were analysed using framework method. The
analysis identified seven important themes for implementing clinical guideline
prescribing recommendations in primary care: ‘credibility of content’, ‘credibility
of source’, ‘presentation’, ‘influential people’, ‘organisational factors’, ‘disease
characteristics’ and ‘dissemination strategy’. Secondary analysis resulted in a
simple model for implementation of guidelines in primary care. The taxonomy of
interventions was updated using the findings of the qualitative study.

The qualitative study was exploited for the design of the third study tools (i.e.
the surveys’ questionnaires). The validity of different methods of sample size
calculation for TPB surveys was also assessed. Two stratified random samples
of GPs in England were studied. The surveys directly assessed the merits of
TPB for understanding GP prescribing. They measured GPs’ attitudes and
beliets and their intentions to prescribe according to clinical guidelines for
asthma and of statins. Prescribing data were obtained from routine data
sources. TPB explained some of the variations in asthma and statins
prescribing intentions and behaviours. The surveys demonstrated that GPs
views and beliefs contributed to the variations in their prescribing. They also
suggested that the effects of GPs’ beliefs on their prescribing were not
necessarily mediated through their behavioural intentions.
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Patient No. 1. Lev Nikolayevitch Tolstoy.
Sanguine temperament. His illusion is that he
can change others’ lives by words

Troyat, 1970; quoted from Horder et al, 1986.

Chapter 1. Introduction to the Study of
Adherence to Guidelines and Evidence (SAGE)

The subject of this thesis is to explore the issues that influence primary care
physicians in following prescribing guidelines. In this chapter the background to
the thesis is explained and an outline of the rest of the thesis is presented.

1.1. The dilemma of implementing new (and not so new)

innovations

Health care innovations, including prescribing, usually take a long time before
being implemented in practice. It took about fifty years (from 1747 to 1795) for
the British navy, and a further 70 years until 1865 for merchant fleet, to use
lemon juice for the prevention of scurvy (Haines and Jones, 1994). Arguably
nowadays many innovations take much shorter to be implemented, but the
expectations are now greater. Policy-makers, patients, managers and general
public like to see new innovations being implemented in clinical practice soon
after their effectiveness being examined and approved; and those innovations
for which there are no evidence of support or are questioned by research to be
excluded from practice. Health professionals are keen to implement ‘new’
advances, but this often means using more expensive interventions with limited
advantage or questionable effectiveness. Several examples exist. A study in
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1966 indicated that tetracycline, a ‘wonder drug’, took only seventeen months to
be prescribed by all physicians in four communities of lllinois (Rogers, 1995b).
Furthermore, it was estimated that as much as a quarter of high technology
health services, namely cardiac and vascular surgeries, might not have been
required (Borowitz and Sheldon, 1993). The dilemma of evidence-based health
care starts here: what are the best ways of helping health professionals keeping
abreast of new innovations, while doing it in a ‘conscientious, explicit, and
judicious’ manner (Sackett et al, 1996) i.e. avoiding innovations with

questionable effectiveness and efficiency?

1.2. Clinical practice guidelines and behaviour change

Governments as well as pharmaceutical industry and charitable organisations
spend a lot of resources on medical and clinical research. In comparison, little is
spent on the implementation of available evidence (Eddy, 1982).

The profession has placed huge value on developing the basic science
of medicine; it has not emphasised the process by which the science is
translated into practice (Eddy, 1982; quoted from Lomas and Haynes,

1988, p 78).

Similarly, little work has been done on understanding how to influence GPs’
practice (Horder et al, 1986). Most of behaviour change interventions have been
based on the assumption that clinicians would change if they are given
information (Soumerai et al, 1989). These assumed models of changes are
called ‘production-dissemination’ (Wood et al, 1998) or ‘information deficit’
models of behaviour change (Schwartz et al, 1989; Marteau et al, 2002).
Relying on these models of change, interventionists endeavoured to improve
quality of care by providing more information on safety, efficacy and cost-
effectiveness of intended behaviours. The inevitable outcome of this approach
has featured in abundance of information delivered to medical practitioners
(Hibble et al, 1998). In 1991, Tong predicted that decision makers and clinical
practitioners would use consensus reports (guidelines) more and more. Her
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reasoning was that clinicians were ‘bombarded by information’, faced
‘conflicting viewpoints' and were ‘uncertain about what to uphold as a value or

recognise as a fact.

Several studies have shown that in the era of uncertainty health care
providers vary substantially in what they provide (Eddy, 1984). Clinical practice
guidelines are sought as tools to reduce variation in health care and to reduce
cost (Borowitz and Sheldon, 1993; O'Brien et al, 2000) and more importantly to
improve quality of patient care (Feder et al, 1999). Increasingly the research
findings are summarised in guidelines and a new industry has appeared
concerned with guideline development and implementation (Freemantle et al,
1998). Many clinical guidelines have no clear implementation plans and are
mainly intended as tools for information transfer. However, research suggests
that doctors may not use guidelines as the main source of information (Timpka
et al, 1989). Also the majority of clinical guidelines have not been through
rigorous production processes, making it more difficult for clinicians to follow
their recommendations (Grilli et al, 2000; Graham et al, 2001). It is even
claimed that the quality of guidelines is declining (Hasenfeld and Shekelle,
2003). Clinical guidelines should be viewed as health technologies and their
effectiveness should be evaluated as any other technology (Grimshaw and
Russell, 1993). Evaluation of guideline implementation programmes involves
careful planning and requires dedicated resources. Multi-stage studies using
qualitative and quantitative methods have been recommended (Campbell et al,
2000a). Still many believe that the experience in (evaluation of) guideline
implementation is limited if not scarce (Wensing et al, 1999).

‘The success of clinical practice guidelines depends ... on their
widespread application in routine medical practice’ (Mittman et al, 1992, p 413).
If not implemented, guidelines are ‘words without action’ (Lomas, 1991), even
though quidelines can create awareness and work as ‘words that indirectly lead
to action’ (Rogers, 1995b). Many guidelines fall the implementation phase.
Some scholars raise concerns that clinical guideline implementation is in danger
of ‘falling’ after its rapid rise (Smith, 2000). The question is which interventions
are more effective for implementation of guidelines? Historically, the evidence
on this has been limited. When trying to investigate the available evidence for
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the best methods of influencing GP behaviour, Horder et al (1986) were
surprised of the scarcity of evidence. Even where there was evidence, it had
rarely been acted upon, resulting in waste of scarce resources. A systematic
review in 1992 found very limited support for the effectiveness of continuing
medical education programmes (Davis et al, 1992). Nonetheless, in 1994 it was
estimated that still around 2000 pounds per GP was spent on continuing

medical education (Haines and Jones, 1994).

In recent years there have been a lot of attempts to identify effective
ways of using clinical guidelines in behaviour change — see Grimshaw and
Russell (1993) as a pioneering example — but important questions remain. For
some generic questions, there may never be a concrete answer, e.g. what s
the best method to implement guidelines? Although it is argued for long that
single strategies are less likely to change clinical practice (Stocking, 1992), this
is not much of comfort. Multi-facet interventions are costly and more difficult to
implement. Why some guidelines were more successfully implemented than the
others? Was it because of the differences in quality of guidelines, setting,
clinical condition or dissemination strategies? Previous studies suggested that
enthusiastic clinicians or ‘innovators’ achieved more with poor guidelines than
what others achieved with better quality guidelines (North of England Study of
Standards and Performance in General Practice, 1992a; North of England
Study of Standards and Performance in General Practice, 1992b). Why did
some dissemination strategies (e.g. educational outreach visits) work well in
influencing prescribing in some settings (Avorn and Soumerai, 1983) but not in

other settings (Freemantle et al, 2002)7?

1.3. Why study prescribing?

Prescribing is one of the most prominent activities of primary care physicians
and other office-based doctors. Soumerai et al (1989) estimated that about 75%

of visits to office-based doctors end up in prescribing. Several forces influence
physician prescribing. Among those are pharmaceutical companies. It has been
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estimated that in the early 1980s about $1.5 billion was spent on drug detailing
in the USA (Pippalla et al, 1995). Health systems’ resources to influence
provider behaviour are easily dwarfed by these figures. This is another reason
for furthering attempts for better understanding of provider behaviour anad

methods to influence it.

The WHO refers to the ideal state of prescribing, distribution and use of

drugs as ‘rational drug use’ and provides this definition:

The rational use of drugs requires that patients receive medications
appropriate to their clinical needs, in doses that meet their own individual
requirements for an adequate period of time, and at the lowest cost to
them and their community; WHO conference of experts Nairobi 1985,
cited in (Le Grand et al, 1999; Holloway, 2004).

Inappropriate use of drugs can be the result of a variety of situations.
Prescribed drug may not be appropriate for patient need, it may be expensive
(for patient or system) or it may not be acceptable for personal, cultural or social
reasons. Clinicians may prescribe medicines of no value because of perceived
patient pressure or placebo effects. They may also prescribe where medication
does not provide any benefit over ‘wait and see’ approach. Irrational prescribing
may also be the result of under prescribing of required medicines. This is more
often the case for management of chronic diseases or in primary and secondary
prevention practices. Chrischilles and Gondek (1997) suggested that
appropriateness of prescribing should be assessed at three levels. The first
level is whether any medication is at all warranted (alternatives are non-drug
treatment or no treatment). The second level is to establish which drug is
preferred based on efficacy, effectiveness and safety. The third level focuses on
technical issues of prescribing such as dosage, duration, monitoring and drug
interactions (Chrischilles and Gondek, 1997). Although this is a useful
categorisation, it should be noted that these three levels are correlated and non-
exclusive. For example decision to prescribe is usually linked to the availability
of appropriate medicines. Similarly a drug may not be suitable for an individual
patient because of dosage, monitoring, duration or interactions. It is also not
clear why efficiency, or simply cost, is not included among issues that affect the

appropriateness of prescribing.
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Irrational use of drugs is not always because of physicians. Appropriately
prescribed medicines may be used inappropriately. Patients may not use the
specified doses of medicines in appropriate intervals or for prescribed durations.
Also the role of dispensers should not be overlooked. In many countries
pharmacies are allowed to prescribe a range of drugs without physician (or
other clinician) prescription. Over-the-counter prescriptions may play a role in
irrational use of drugs. Dispensers may also prescribe drugs that require a
prescription without prescription. This phenomenon is not uncommon in many
countries (Dinarvand and Nikzad, 2000, Hafeez et al, 2004). It is also part of
another problem which is self-medication. In countries where the medicines
market is not adequately regulated, patients may decide on what they need and
obtain it freely from dispensers. The problem of irrational use of drugs may be
the result of system failure. Inadequate financial support for patients with
chronic or serious infectious diseases and substantial co-payments put
disadvantaged groups in unfavourable situation in terms of access to drugs.

Prescribing costs have been growing 6-8% per year in the global context
(Le Grand et al, 1999). In Australia in one year prescribing costs rose more than
23% (Beilby and Silagy, 1997), and in the USA the prescribing expenditure
increased thirteen-fold in only thirty years from 1960-1990 (Pippalla et al, 1995).
Most prescribing costs happen in primary care. It is estimated that only a
quarter of drug expenditure happens within hospitals and the rest are due to
office-based activities (Chrischilles and Gondek, 1997). In 1995, GP prescribing
amounted to 11% of total NHS spending (Majeed et al, 1997). Therefore,
focusing on quality and cost of prescribing in primary care is important and vital.
In particular if one considers that inappropriate prescribing often results in
significant morbidities for patients and avoidable consequent charges for

societies and health systems.
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1.4. What is primary care?

In the past thirty years, different definitions have been provided for general
practitioner (GP) or primary care physician (PCP) (Table 1.1). These definitions
have endeavoured to present the ideal content of general practice and the
characteristics that separates it from other medically qualified professions

(Olesen et al, 2000).

TABLE 1.1. DEFINITIONS OF GENERAL PRACTITIONER (GP) OR PRIMARY CARE PHYSICIAN (PCP)
Definition Source

The general practitioner is a licensed medical graduate who gives personal, Leeuwenhorst,
primary and continuing care to individuals, families and a practice population 1974°
irrespective of age, sex and illness. It is the synthesis of these functions which

IS unique

Primary care physicians are medically qualified physicians who provide Institute of
primary health care. Primary health care provides integrated, easy to access, Medicine;
health care services by clinicians who are accountable for addressing a large  Vanselow et
majority of personal health care needs, developing a sustained and continuous al, 1995
relationship with patients, and practising in the context of family and

community
The general practitioner is a specialist trained to work in the front line of a Olesen et al,
healthcare system and to take the initial steps to provide care for any health 2000

problem(s) that patients may have. The general practitioner takes care of
individuals in a society, irrespective of the patient's type of disease or other
personal and social characteristics, and organises the resources available in
the healthcare system to the best advantage of the patients. The general
practitioner engages with autonomous individuals across the fields of
prevention, diagnosis, cure, care, and palliation, using and integrating the
sciences of biomedicine, medical psychology, and medical sociology

Medical health care professionals providing first contact and on-goingcareto  Bower and
patients, regardless of the patient's age, gender or presenting problem Sibbald, 1999

' Quoted from Olesen et al, 2000

General practice or primary care is different from other health care settings in
terms of its organisation, focus, patient case-mix and patient-doctor relationship.
Also the composition of health care team is different. The reaction of GPs to a
given condition (e.g. a patient with low back pain) may not be similar to that of a
consultant physician, a surgeon or a tertiary care specialist. Despite the
definitions (Table 1.1) general practice or primary care is not the same thing in
different countries. The level of PCP specialisation is variable. In many
countries (e.g. the UK) PCPs have to take some training in primary care (as a
resident, registrar or trainee) before they qualify for the job. However in some
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other countries (e.g. Iran) PCPs are general physicians. Even in countries with
specialised training, PCP may mean different things. In the USA some
community office-based general paediatricians or internists are rightly
considered as PCPs. In the UK there are many GPs with special interest (e.g. in
diabetes, asthma, dermatology), who tend to spend part of their office time
practicing it and may receive referrals from their peers. In certain countries (e.g.
Canada) different parts of the health system have different primary care

structures.

There is ‘no magic bullet’ for provider behaviour change (Oxman et al,
1995). An effective intervention in some circumstances (e.g. in hospital setting)
may be less eftective or ineffective in other circumstances (e.g. in primary care).
In that sense, the issue of health professional behaviour is not different from
health care itself. There is no ‘wonder drug’ to treat all conditions in all ‘patients’.
Understanding the behaviour of PCPs requires careful studies in primary care.
Selective approaches would help health services researchers to identify the
questions for which there are answers and the questions that reguire further

Investigations.

1.5. What is the thesis about?

The thesis aimed to explain variation in primary care prescribing in accordance
to the best available evidence (i.e. clinical guidelines), using theory-based
approaches. The thesis presents the findings of a health services research
study. The study benefited from the contribution of a few academic disciplines
including health psychology, health policy, epidemiology and biostatistics. More
importantly the primary findings were the results of different research
methodologies: systematic reviewing of evidence, qualitative analysis of
interview data and large-scale mailed surveys. These methodologies were used
at different stages of the study. Methods used for this thesis can be found in
Chapters 2, 4, 6 and 7. The Theory of Planned Behaviour (TPB) was the major

theory used in the thesis. The study started with a wide approach (within
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primary care prescribing) and as progressed through the stages focused on
prescribing for specific clinical conditions.

The study started with an overview of systematic reviews (Chapter 2).
The overview was used to collate the available knowledge in terms of the
effectiveness of interventions to improve prescribing in primary care. The
overview was not limited to any specified clinical conditions. It covered several
interventions likely to influence prescribing. It concluded with an updated and
improved taxonomy (the SAGE taxonomy) of interventions summarising what
was known about the effectiveness of different interventions. The overview also
concluded that the widely held view on the effectiveness of multi-faceted

interventions could be misleading.

Chapter 3 reports the findings of a selective review of theories of
behaviour change. The theories were derived from different academic
disciplines. The chapter was intended to contribute to the understanding of
variations observed in the effectiveness of the interventions. The review was
used for improving the taxonomy developed in Chapter 2. In this chapter the
potential merits of TPB for explaining variation in primary care prescribing were

also presented.

Chapter 4 reports the findings of a qualitative study of GPs and academic
of primary care in Britain. The qualitative study focused on views and concerns
of GPs about factors that contributed to the success (or failure) of clinical
guidelines in promoting effective prescribing in primary care. Five clinical
conditions were specifically considered in the interviews. These were
depression, menorrhagia, statins for coronary heart disease (CHD) prevention,
asthma and epilepsy. The TPB was used in the design of the interview plan and
In devising the framework for data analysis. Based on the qualitative study two
clinical conditions (asthma and statins for CHD prevention) were identified to be
used in the surveys. The qualitative analysis resulted in identifying seven main
themes (and 30 sub-themes) for implementation of prescribing
recommendations. Not all the themes were relevant to interventions, but using
those which were, the taxonomy of intervention was further developed. Based
on secondary analysis of the qualitative data and the thematic framework, a
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simple model for the implementation of clinical guidelines for prescribing in

British primary care was developed (Chapter 5).

Before conducting the surveys, it was noted that previous TPB studies
had mostly shunned the issue of sample size estimation. Methodological

analyses were conducted to establish the optimal methods of sample size
calculation for a TPB study (Chapter 6). The findings could be useful for sample

size calculation of any study using linear regression analysis. The results of two
national surveys of GPs intentions to prescribe in accordance with clinical
guidelines for asthma and prescribe statins for the prevention of CHD are
reported in Chapter 7. The surveys were based on TPB. The questionnaires
were developed based on the findings of the qualitative study (Chapter 4). The
surveys examined the theory as if it provided better understanding of GPs’
variation in attitudes towards, and intentions to use clinical guidelines. The
surveys also assessed TPB's ability in explaining prescribing variation, using

routinely collected dispensing data.

Chapter 8 is the final chapter of the thesis. In this chapter a summary of
the findings and important discussions and implications as well as main
limitations were provided. It concluded that the TPB had important potentials for
guideline implementation and GP prescribing. It also summarised the main

policy and research implications of the thesis.
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Belief in education as a method of influencing general
practitioners is confirmed. But gains in knowledge,
skills and changes in behaviour seem harder to
achieve.

Horder, Bosanquet and Stocking, 1986

Chapter 2: Overview of systematic reviews.

Effective interventions for improving physician

prescribing in primary care

2.1. Background

This chapter presents the results of an overview (i.e. systematic review) of
systematic reviews of health professional behaviour change interventions with
focus on physician prescribing in primary care (i.e. PCP prescribing). The
results of the review in terms of the effectiveness of different interventions for

improving PCP prescribing are presented. The chapter ends with a table (Table
2.1) summarising and categorising the findings in the taxonomy of interventions.

Implementation of clinical guidelines and changing physician behaviour
has proved difficult. Within the last two decade several systematic reviews of
provider behaviour change have been published. These reviews attempted to
summarise the state of the art and knowledge by identifying the effectiveness
(and sometimes efficiency) of specific interventions to improve provider
behaviour. In turn, the results of the systematic reviews have been summarised
in few overviews of systematic reviews (Conroy and Shannon, 1995; Bero et al,
1998; NHS Centre for Reviews and Dissemination, 1999; Cantillon and Jones,
1999; Durieux et al, 2000; Smith, 2000; Grimshaw et al, 2001).
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One earlier and frequently cited overview focused on the effectiveness of
different interventions to improve the implementation of research evidence
(Bero et al, 1998). Eighteen eligible systematic reviews were included in that
study. Bero et al found that many primary studies included in systematic
reviews were methodologically flawed. Given the observed effect sizes were
small, this might have resulted in erroneous conclusions. They also observed
few studies performing economic evaluation. Another shortcoming identified by
Bero et al was lack of generalisability. Many primary studies had originated from
North America. Even in their North American context most studies had been
conducted by small number of researchers in limited range of settings.
Nonetheless the overview had important conclusions; mainly it discouraged use
of passive dissemination of educational materials. This conclusion has been
repeated in several studies published since Bero et al (1998).

Another widely disseminated overview of systematic reviews was
published as an Effective Health Care bulletin (NHS Centre for Reviews and
Dissemination, 1999). It updated Bero et al (1998) study. Forty-four studies
were included in this update. NHS CRD (1999) was effectively more than an
overview of systematic reviews. It included a review of a number of theories of
behaviour change, and addressed different practical and organisational issues
that might inhibit evidence implementation. These latter sections of the overview

did not follow a systematic approach. Hence NHS CRD (1999) was an
authoritative publication for enhancement of evidence implementation and
provider behaviour change. This was likely to have improved the relevance and
usefulness of the report, but might have negatively affected its reliability. The
report highlighted six recommendations on the front page. The level of evidence

behind these recommendations varied, but this was not acknowledged. The
longer version of NHS CRD (1999) appeared two years later as Medical Care
supplement (Grimshaw et al, 2001). Forty-one systematic reviews were
Included in this later publication. Like its predecessor, it covered the period until
mid 1998. The reviews were from a dispersed range of 27 medical journals. The
authors found high variability in quality of the systematic reviews. They also
found the meta-analyses performed in nine reviews were inappropriate because
of high levels of heterogeneity and unit of error analyses in original papers

(Grimshaw et al, 2001).They discussed the findings under three categories of
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'systematic reviews of broad strategies’, ‘systematic reviews of specific
Interventions’ and ‘systematic reviews of interventions for specific behaviours’.
The study had some conclusions that were relevant to prescribing. It concluded
that educational outreach visits were effective in changing prescribing.
Grimshaw et al (2001) also concluded that audit had variable effectiveness.
They also concluded that multi-faceted interventions were more likely to be
effective and invited researchers to try to disentangle these in order to identify
the effective elements within multi-faceted approaches. They also sought further
studies with formal economic evaluation. The main conclusions of this overview
were In essence similar to the earlier Bero et al (1998) study.

One overview was published in French (Durieux et al, 2000). The
overview focused on using clinical guidelines for behaviour change. It did not
discuss prescribing behaviour as a separate outcome (personal
correspondence with Pierre Durieux). Other overviews of systematic reviews
employed less systematic approaches. One earlier study focused on
implementation of clinical guidelines in primary care, but did not pursue a
systematic approach and there was little focus on prescribing (Conroy and
Shannon, 1995). A later study focused on the effectiveness of continuing
medical education in general practice (Cantillon and Jones, 1999). Primary
studies as well as systematic reviews were included in this overview. The
reporting of the findings did not follow a systematic approach and studies which
were unlikely to be systematic reviews or high quality primary research were
reported in the result section of the paper. The study had limited findings from
interventional studies that were relevant to prescribing. One important finding
was that the effects of educational interventions might be short-lived (Cantillon
and Jones, 1999).

Smith (2000) reviewed meta-analyses and ‘structured’ reviews of
interventions to change physician behaviour. He also reviewed a number of
theories of behaviour change and included primary studies as well as
systematic reviews. However, it was unclear why for some interventions primary
studies were considered and for other interventions they were not. Perhaps the
author intended to fill in the evidence gap where there were no systematic
reviews, but the methods of identifying the gaps were not explained. The two
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major findings of the overview were similar to those reported by others: no
intervention was effective in all circumstances, and multi-faceted approaches
were more likely to succeed in behaviour change (Smith, 2000). The overview
had a reasonable focus on prescribing but did not distinguish between
prescribing in primary care and other settings. It reported that educational
outreach, audit and feedback and clinical guidelines were effective in changing
prescribing in selected situations. Smith concluded ‘in the language of clinical
medicine, we must diagnose the lesion (why change is not adopted) before
prescribing therapy (a change strategy) (p 16S). Lack of an explicit systematic
approach in the latter three overviews made their findings more prone to biases
because of selective reporting (Conroy and Shannon, 1995; Cantillon and
Jones, 1999; Smith, 2000).

None of the aforementioned overviews of systematic reviews focused
explicitly on prescribing. The need for more focused approaches to provider
behaviour change is well established (Grimshaw and Russell, 1993; Oxman et
al, 1995). In line with the objectives of the thesis, this chapter presents the
findings of the overview of systematic reviews of provider behaviour change for
PCP prescribing (Mulrow, 1994). The overview covered all interventions to
improve prescribing regardless of whether they used clinical guidelines or not to
ensure all relevant studies were included. The results were also used to update
and improve taxonomies of interventions for prescribing behaviour change.
Therefore, the objectives of the overview were summarised as follows:

2.1.1. Objectives

The overview had two main objectives:
» To evaluate the effectiveness of interventions to improve primary care
prescribing.
» To provide updated taxonomy of interventions for improving primary care
prescribing.
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2.2. Methods

2.2.1. Inclusion and exclusion criteria

Time frame

>

Systematic reviews published from 1980 to 2001 were considered

eligible for inclusion.

> The existence of any update for the included Cochrane reviews was

checked in 2004 (Cochrane Database, Issue 2, Chichester, UK: John
Wiley & Sons).

Study designs

>
>

Systematic reviews of interventional studies were included.
Systematic reviews that included (cluster) randomised controlled trials
(incl. balanced incomplete block, randomised crossover, and simple
randomised trials), interrupted time series (ITS) and controlled before-
and-after studies (controlled by other doctors or untargeted behaviour,
switchback designs) were deemed eligible (Grimshaw and Russell,
1993).

Included systematic reviews could have considered other types of
studies, but only evidence from aforementioned study designs was
eligible for inclusion in the overview.

Reviews of the methodological quality of published studies, studies
without explicit research methodology and those of bibliographic nature

for published or ongoing research were not eligible (Bero et al, 1998).
Earlier versions of updated systematic reviews were excluded unless the

updates had a shift in focus or incomplete reporting.
Other study designs were discussed but not ‘included' in the overview.

These studies were valuable in discussing the effectiveness of
interventions for which there was limited evidence in systematic reviews.
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Participants

» Systematic reviews that did not exclude primary studies of PCP
prescribing were eligible.

> PCPs were defined as all physicians working in primary care that fulfilled
the aforementioned definitions (Table 1.1) and were inclusive of GPs,
family doctors, family physicians, family practitioners and family medicine
specialists.

> In this overview, the definition excluded physicians in training (i.e.
students, residents, trainees).

> Physician activities in nursing homes or community hospitals only were
also excluded.

» Included systematic reviews could have considered health care providers
other than PCPs, but only evidence from studies of PCPs was eligible for
inclusion.

Interventions
» Any strategy or combination of strategies to promote effective or efficient

prescribing in primary care was considered.
» The strategies included, but were not limited to, continuous medical

education (CME), audit and feedback, peer review, reminders, quality
improvement cycles (continuous quality improvement, total quality
management), clinical guideline implementation programmes,
computerised systems, patient education, educational outreach visits,
local opinion leaders, financial incentives, remuneration schemes, non-
monetary rewards or penalties, interventions involving change in the
formulary, mailouts and mass media campaigns and inter-professional

strategies. The definitions used for different interventions are provided in
the Glossary.

Outcome measures

» It was expected that included systematic reviews would report a wide
range of outcomes. The focus of the overview was on prescribing. All
outcomes relevant to primary care prescribing were considered, including

data recording, prescribing, cost and patient outcomes.
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> Data from test environments (role playing, paper patients, vignettes,
.simulation cases etc.) were excluded.

> Papers were excluded if the only relevant outcomes were prescribing
knowledge or attitude.

> Vaccination, exercise prescribing and investigatory prescribing (i.e.

laboratory tests, radiology etc) were excluded.

As a working definition, systematic reviews of the effectiveness of provider
behaviour change interventions which did not exclude primary care physician
prescribing were eligible for inclusion in the overview of systematic reviews. The
included studies were required to meet the previously stated inclusion and

exclusion criteria.

2.2.2. Search strategy

Given the broad perspective of the potentially relevant systematic reviews,
different approaches were followed to ensure eligible systematic reviews were
identified. Several alternative search strategies were devised and tested. In the
end it was decided to use a search strategy previously tested for a broad
perspective overview of systematic reviews (Grimshaw et al, 2001). The search
combined a validated systematic review search with a search for provider
behaviour change interventions (Appendix II-1). The search was not limited to
any setting (e.g. primary care), provider (e.g. PCPs), behaviour (e.g.
prescribing) or language; therefore, it was sensitive enough to ensure
potentially eligible studies were not missed. It was used to search Medline and

Embase (1980 — 2001) with slight adaptation. The search was complemented
using following approaches. Forward citation searches for three broadly cited
systematic reviews (Grimshaw and Russell, 1993; Oxman et al, 1995; Davis et
al, 1995) were conducted in Science Citation Index and Social Science Citation
Index databases (provided by Web of Knowledge — then Web of Science,
MIMAS, University of Manchester). The Cochrane Library (Chichester: John
Wiley & Sons) — inclusive of DARE (Database of Abstracts of Reviews of
Effectiveness, CRD, University of York) and HTA (Health Technology
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Assessment) — were also searched. The Cochrane database search was
updated in 2004 to consider any potential updates of already included Cochrane
reviews. References already included in the author’s personal database and
those known by his advisers were also considered. The bibliographic references
of the included studies, previous overviews of systematic reviews and relevant
editorials were also searched. Bibliographic search was iterative and was
repeated for every identified literature. In total about twelve thousand titles were
considered. All studies that appeared to be reviews of provider behaviour
change interventions were flagged for more detailed assessment. After careful
consideration against the inclusion criteria, the full-texts of 109 papers that
appeared to be reviews of behaviour change interventions were ordered. Out of
those, seventy-two reviews were excluded from the overview. List of the
excluded studies and the reasons for exclusion are provided in Appendix |l|-3.

2.2.3. Methods of the review

Definitions, criteria for inclusion and data extraction strategy were agreed upon.
The titles and abstracts of identified studies were scanned before ordering the
papers. All papers likely to be eligible were ordered. The papers were excluded
according to the criteria. After the first round of data extraction, the excluded
and included papers were checked again and the extracted data was re-
examined. Any doubt or discrepancy was solved by reference to the original
papers. When necessary the abstracts or full-texts of primary studies included
In systematic reviews were considered. Data was extracted from the systematic
reviews; and exceptionally from primary studies in case there was any
uncertainty. Primary study studies were also checked to ensure the eligibility for
inclusion (e.g. meeting the overview's inclusion criteria in terms of setting,
provider, outcome behaviour and study design) and the accuracy or
completeness of data reported in the systematic reviews. Data were analysed
using narrative synthesis. The effectiveness of single strategies and different
combinations of strategies were noted in the analysis. The generalisability of the
systematic reviews’ conclusions to PCP prescribing was noted. It was decided a
priori to compare discordant systematic reviews following a published algorithm
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(Jadad et al, 1997). The algorithm was meant for comparing reviews with
discordant results, but not reviews with discordant interpretation of results.
Jadad et al (1997) suggested that if the results of two or more systematic
reviews were discordant, certain steps should be followed. The steps includead
comparing review questions, included studies, inclusion criteria, review quality

and data extraction and analytical strategies.

Quality of systematic reviews was assessed by taking notes of different
methodological aspects of the reviews, including search strategies, inclusion
criteria, data synthesis strategies, data extraction and whether the reviews’
conclusions were supported by the data (Oxman, 1994). No attempts were
made to ‘formally’ assign quality scores to the systematic reviews. Apparent
shortcoming in quality and methods of systematic reviews were stated in the

evidence table (Appendix II-2). The shortcomings were identified by checking
the primary studies included in the reviews (whenever discrepancies were
observed) as well as the methods and reporting of the systematic reviews.
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2.3. Findings

2.3.1. Description of systematic reviews

Thirty-three systematic reviews (39 papers) that met the inclusion criteria were
located (Lomas and Haynes, 1988; Soumerai et al, 1989; Mugford et al, 1991,
NHS Centre for Reviews and Dissemination, 1994; Wensing and Grol, 1994,
Grimshaw et al, 1995; Pippalla et al, 1995; Yano et al, 1995; Anderson and
Lexchin, 1996; Balas et al, 1996; Beilby and Silagy, 1997; Chrischilles and
Gondek, 1997; Freemantle et al, 1997; Thomson O’Brien et al, 1997; Hunt et al,
1998; Shortell et al, 1998; Wensing et al, 1998; Bower and Sibbald, 1999; Gill et
al, 1999; Giuffrida et al, 1999; Le Grand et al, 1999; Thomson O’Brien et al,
1999; Walton et al, 1999; Zwarenstein et al, 1999; Bower and Sibbald, 2000;
Chaix-Couturier et al, 2000; Gosden et al, 2000; Zwarenstein and Bryant, 2000;
Zwarenstein et al, 2000; Armour et al, 2001; Gosden et al, 2001; Gross and
Pujat, 2001; Lewin et al, 2001; Mitchell and Sullivan, 2001; Ratanawijitrasin et
al, 2001; Thomson O'Brien et al, 2001; Walton et al, 2001; Grilli et al, 2002;

Jamtvedt et al, 2003).

The included reviews updated eleven previous systematic reviews
(Haynes et al, 1984; Haynes and Walker, 1987; Raisch, 1990a; Raisch, 1990Db;
Davis et al, 1992; Grimshaw and Russell, 1993; Johnston et al, 1994; Oxman et
al, 1995; Sullivan and Mitchell, 1995; Davis et al, 1999; Gosden et al, 1999).
The majority of the included studies had been published as Cochrane reviews
(13 papers). One Cochrane review had been withdrawn, but it was included in
the overview since there were no update or substituting review (Freemantle et
al, 1997). One review was published in a bulletin and the rest in 18 different
journals. Journals were in different categories of general and internal medicine
(9 papers), health services and quality of care (6 papers), pharmacy (3 papers),
preventive care and social medicine (2 papers) and general practice (1 paper).
The included reviews’ first authors were based in ten different countries: the

USA and the UK (9 reviews each), Canada (8 reviews), Australia, France, Italy,
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Kenya, Norway, Thailand and the Netherlands (one review each). The country
of location was assessed based on the first authors’ affiliations as provided on

the papers.

The studies had different points of focus. In terms of the target
behaviour, nine reviews focused on prescribing (Soumerai et al, 1989; Pippalla
et al, 1995; Anderson and Lexchin, 1996; Chrischilles and Gondek, 1997; Gill et
al, 1999; Le Grand et al, 1999; Walton et al, 1999; Ratanawijitrasin et al, 2001;
Gross and Pujat, 2001; Walton et al, 2001), one on provision of mental health
care (Bower and Sibbald, 2000; Bower and Sibbald, 1999) and one on patient-
centred care (Lewin et al, 2001). In the latter review the impact of interventions
to improve patient-centred care on provider behaviour (including prescribing)
was assessed. Other reviews were not limited to any specific behaviour. Many
reviews focused on the effectiveness of specific interventions to improve
provider behaviour. Of those, three reviews focused on different types of audit
and feedback (Mugford et al, 1991; Beilby and Silagy, 1997; Jamtvedt et al,
2003), four reviews considered financial incentives (Chaix-Couturier et al, 2000;
Gosden et al, 2001; Armour et al, 2001; Gosden et al, 2000; Giuffrida et al,
1999) and three focused on computerised systems (Hunt et al, 1998; Walton et
al, 1999; Mitchell and Sullivan, 2001; Walton et al, 2001). For each of the
following interventions one systematic review was included: mass media
interventions (Grilli et al, 2002), doctor-nurse relationship (Zwarenstein and
Bryant, 2000), inter-protessional education (Zwarenstein et al, 1999;
Zwarenstein et al, 2000), substitution or consultation-liaison models of mental
health care (Bower and Sibbald, 2000; Bower and Sibbald, 1999), local opinion
leaders (Thomson O'Brien et al, 1999), educational outreach (Thomson O’Brien
et al, 1997), printed educational material (Freemantle et al, 1997), CQIl (Shortell
et al, 1998), CME (Thomson O'Brien et al, 2001), physician profiling and peer
review (Balas et al, 1996) and national drug policies in less developed countries
(Ratanawijitrasin et al, 2001). Five systematic reviews had wider appeals and
covered different interventions for different sets of behaviours (Lomas and
Haynes, 1988; NHS Centre for Reviews and Dissemination, 1994; Wensing and
Grol, 1994, Grimshaw et al, 1995; Yano et al, 1995; Wensing et al, 1998; Gross

and Pujat, 2001), of which three focused on implementation of clinical
guidelines (NHS Centre for Reviews and Dissemination, 1994; Wensing and
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Grol, 1994; Grimshaw et al, 1995; Wensing et al, 1998; Gross and Pujat, 2001).
All but nine reviews were not limited to primary care and considered data from
different health care settings (Soumerai et al, 1989; Wensing and Grol, 1994;

Yano et al, 1995; Anderson and Lexchin, 1996; Beilby and Silagy, 1997;
Wensing et al, 1998; Bower and Sibbald, 2000; Mitchell and Sullivan, 2001;
Gosden et al, 2001; Gosden et al, 2000; Giuffrida et al, 1999; Bower and
Sibbald, 1999). All but two reviews were not limited to any set of countries or
regions of the world. Both studies considered evidence from less developed
countries only (Le Grand et al, 1999; Ratanawijitrasin et al, 2001). Some
reviews although were not confined to a given country, but were more tuned to
the needs of the health system of that country, e.g. Canada (Anderson and
Lexchin, 1996) and the USA (Shortell et al, 1998).

Many primary studies were included in more than one systematic review.
The systematic reviews included 1173 counts of primary studies between
themselves, of which 165 counts of papers (representing about 80 unique
studies) met the overview’s inclusion criteria (i.e. appropriately designed
interventional studies of improving PCP prescribing). About a quarter of those
80 studies were included in more than one review, with some being included in
more than six systematic reviews (e.g. Avorn and Soumerai, 1983; Schaffner et
al, 1983), hence the total of 165. Details of all included systematic reviews and
their corresponding primary studies are presented in the evidence table
(Appendix 1I-2). Several Cochrane reviews had not been updated for periods of
up to four years (in 2001), despite the Cochrane Collaboration’s objective of
updating reviews every 1-2 years. Many were not still updated in summer 2004
iIncreasing the delay to up to seven years.

2.3.2. Quality of systematic reviews

As noted in previous overviews of systematic reviews (Bero et al, 1998;
Grimshaw et al, 2001) the quality of systematic reviews varied greatly. Attention
to the included primary studies was informing since other threats that could
invalidate the results of systematic reviews were identified. Some examples of
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Important quality issues are presented in here and further details are reported in

Appendix ll-2.

The majority of the reviews synthesised the data using narrative
synthesis techniques, although the methods were often left unexplained.
Underlying variations in the primary studies is the main barrier to quantitative
| synthesis of data in systematic reviews of provider behaviour. Biases due to low
transparency of the analytical method could not be excluded. The methodology
of narrative synthesis is still developing. The UK ESRC Methods Programme is
providing guidance for undertaking ‘narrative synthesis’ which may help
standardisation of the technique (Economic & Social Research Council, 2003).
One review conducted random effects model meta-analysis based on the
standardised mean differences of the outcomes (Walton et al, 1999; Walton et
al, 2001). Two systematic reviews used ‘vote counting’ and ‘z transformation’
methods and performed quantitative meta-analyses (Balas et al, 1996; Gill et al,
1999). Both reviews acknowledged that there was a great degree of
heterogeneity in the data, which undermined the validity of the quantitative
approaches. A further review used meta-analysis while the validity of using this
approach was questionable (Pippalla et al, 1995).

Three reviews went beyond their stated objectives. Two separate
systematic reviews of prescribing included non-prescribing primary studies. One
study included primary studies of laboratory test ordering, while it was aimed at
assessing the interventions to influence prescribing (Pippalla et al, 1995). The
same review also included a totally irrelevant non-interventional study (see
Appendix II-2 for details). Another review included studies of preventive
behaviour, while its objective was to assess the impacts of clinical guidelines in
drug utilisation reviews (Chrischilles and Gondek, 1997). A further review
included a study with strong educational outreach component as a study of
provision of costing information which might be misleading (Beilby and Silagy,
1997).

The search strategies of a few reviews, including two Cochrane reviews,
seemed to have important shortcomings as they missed relevant primary
studies included in other reviews (Wensing and Grol, 1994; Pippalla et al, 1995;
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Beilby and Silagy, 1997; Chrischilles and Gondek, 1997; Shortell et al, 1998;
Freemantle et al, 1997; Gross and Pujat, 2001; Jamtvedt et al, 2003). There
were also occasional misses of duplicate publications of primary studies in the

systematic reviews (Appendix |1-2).

There were errors in classifications of primary studies in terms of their
designs or approaches, which might have hampered the validity of the
systematic reviews' conclusions. An interesting example was obtained by
comparing two reviews of studies from developing countries (Le Grand et al,
1999; Ratanawijitrasin et al, 2001). Both reviews included an earlier study of the
effectiveness of essential drugs programmes in Yemen (Hogerzeil et al, 1989;
Walker et al, 1990). Le Grand et al (1999) referred to the study as a randomised
trial, while Ratanawijitrasin et al (2001) identified the same research as a post-
only controlled trial. Checking the original papers of the primary study revealed
that it was a post-only controlled trial. In another example a primary study
(Lobach and Hammond, 1994) was considered as prescribing study in
Chrischilles and Gondek (1997) and not as such in Mitchell and Sullivan (2001).

Chrischilles and Gondek included evidence from primary studies without
reported prescribing outcomes and used evidence from those studies to draw

conclusions for prescribing. One of the systematic reviews wrongly classified
two RCTs as non-randomised and one CBA as a randomised study (Le Grand
et al, 1999). Similarly, another review did not notify an RCT as such
(Chrischilles and Gondek, 1997). A review with quantitative analysis included
three separately published analyses of one intervention in the quantitative
synthesis as separate studies (Pippalla et al, 1995). Similarly a CBA study was

considered as RCT in Balas et al (1996) review.

The reviews varied in the definitions they used for the interventions. This
was sometimes because of using non-standard definitions (Lomas and Haynes,
1988) or because of joining some interventions together in one category in

order to simplify the analysis processes (Gill et al, 1999).

In total twenty-three interventions were identified in the literature. The
following sub-sections of the chapter report the identified evidence for the
effectiveness of different interventions. Competence oriented interventions are
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introduced first. Then performance oriented and social influence interventions

are discussed. Next the interventions involving physical support, financial
incentives and non-voluntary strategies are presented. Finally a distinct
subsection discusses the evidence for the effectiveness of muiti-faceted
interventions. Further information about all included systematic reviews ana
important discussions about the implications or methods of the reviews are
included in the evidence table (Appendix 11-2; as the table is too long to be

included in the text).

2.3.3. Continuing medical education (CME) and inter-

professional education

Educational interventions are among the most common interventions to improve
provider behaviour. The effectiveness of didactic CME, interactive CME and

inter-professional education is discussed in here.

A Cochrane review assessed the effectiveness of CME meetings and
workshop in improving provider performance and patient outcomes (Thomson
O'Brien et al, 2001). The review was an update of a series of previous reviews
(Davis et al, 1992; Davis et al, 1995; Davis et al, 1999). Older studies had wider
inclusion criteria and included interventions other than CME (Davis et al, 1992;
Davis et al, 1995). The Cochrane review in total included 32 studies of which 30
were RCTs. The review concluded that interactive workshops could result in
moderately large changes in provider performance, while didactic sessions
were generally ineffective. Four included RCTs focused on prescribing in

primary care. An RCT of didactic approach in Sri Lanka suggested no additional
effects from educational seminar over and above the effects resulted from an

educational newsletter in reducing antibiotic injection rates (Angunawela et al,
1991). Workshops of interactional group discussions were evaluated against no
intervention in another RCT conducted in Indonesia. The intervention had
moderate to large effects in reducing intramuscular injection rate (Hadiyono et
al, 1996). Mixed methods including three educational seminars were used in an
RCT in Zambia to improve prescribing, with small but statistically significant
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effects on average number of drugs per prescription (Bexell et al, 1996). An
RCT of theory based educational seminars for general paediatricians in
community practices improved asthmatic patients’ outcomes and practitioners’
prescribing (Clark et al, 1998). The outcomes of the primary care prescribing
studies supported the general conclusion of the review.

A further study was included in a systematic review of clinical guideline
implementation in primary care (Wensing and Grol, 1994, Wensing et al, 1998).
This was a CBA study of tutorial sessions reporting improvements in physician

antibiotic prescribing in the intervention group (Klein et al, 1981).

There was no evidence of effect for inter-professional education. A
Cochrane review (Zwarenstein et al, 1999; Zwarenstein et al, 2000) failed to
include even a single study on the effects of inter-professional education on
process or patient outcomes. The review was not limited to any specific
outcome (prescribing or other outcomes). Lack of evidence may be due to the
complexity of devising the intervention and evaluating it, although it is possible
to plan such intervention. It may also be the result of professionals and others
perceiving no equipoise in here. Studies are required to assess the effects of

these interventions.

2.3.4. Mailed printed educational material and mailed national

warning campaigns

Several systematic reviews discussed the effectiveness of mailed printed
educational materials. A Cochrane review assessed the effectiveness of printed
educational materials in changing provider performance and patient outcomes
(Freemantle et al, 1997). They considered primary studies regardless of the
method of the delivery of printed material including mass mailing, delivery by
hand or personal mailing. The review included eleven studies of which two
targeted prescribing in primary care. In both studies mailed educational
materials resulted in small non-significant reductions in inappropriate

prescribing. In a Dutch RCT the intervention’s effect on undesirable
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antispasmodics was very modest (Denig et al, 1990). In the second RCT
Inappropriate prescribing reduced by 4% (reported 3% in Freemantle et al,
1997) in the group receiving mailed educational material (Avorn and Soumerai,
1983). Freemantle and colleagues (1997) pointed out that the small changes
observed from the intervention might have been cost-effective. The reviewers
also questioned the evidence base of educational material provided in these
two studies, suggesting doubtful evidence base might have contributed to the
small effects. In the end the authors concluded that the value of printed material
In comparison to no intervention was uncertain.

Another systematic review of prescribing in primary care, Soumerai et al
(1989), included two studies from the USA assessing the effects of mailed
printed educational material. One RCT was mentioned earlier in this section
(Avorn and Soumerai, 1983). The investigators performed an economic
evaluation on the results of the trial and concluded that mailed educational
material intervention was cost-effective (Soumerai and Avorn, 1986). The
review also reported the results of a CBA study in which attractively designed
mail brochures did not reduce inappropriate antibiotic prescribing (Schaffner et
al, 1983). Soumerai et al (1989) concluded that the evidence did support the
effectiveness of the intervention, but they pointed out that it might be cost-
effective. A further systematic review (Lomas and Haynes, 1988) included
Avorn and Soumerai (1983) as well as another RCT that reported no significant
effects from weekly educational materials on the management of hypertension
(Evans et al, 1986). The review then concluded ‘the resources currently being
spent on the production and distribution of such material [printed educational
material] can be diverted into more effective approaches’ (Lomas and Haynes,

1988, p 87). A more recent systematic review also considered both studies
included in Soumerai et al (1989) and concluded that educational material

mailouts seemed to be ineffective (Gross and Pujat, 2001).

Similarly Gill et al (1999) concluded that printed educationa! materials
were less effective than other interventions in improving prescribing. This
conclusion was based on evidence from a mixture of different health care
settings. However, for this overview attention to the relevant subgroup of
included studies (i.e. from primary care) revealed that in 2 out of 4 included
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studies printed educational material significantly improved antibiotic prescribing.
Le Grand et al (1999) review included a three-arm clustered RCT from Sri
Lanka. The ‘newsletter only’ campaign resulted in a reduction of 7.4% in
antibiotic prescribing (Angunawela et al, 1991). This reduction was similar to the
reduction observed in the ‘newsletter plus seminar’ group and was further than
the change in the control group (0.4%). However, the differences were not
statistically significant probably owing to the lack of power (15 health centres,

45 prescribers).

A systematic review of prescribing in primary care identified five ITS
studies assessing the effects of mailed national warning campaigns on
prescribing (Soumerai et al, 1989). Three European studies (two from Britain
and one from Sweden) demonstrated important and statistically significant
reductions in the use of chloramphenicol (Wade and Hooh, 1972), pressurised
aerosols for asthmatic patients (Inman and Adelstein, 1969) and dipyrone
(Bottiger and Westerholm, 1973). Studies also reported reductions in the rate of
associated serious adverse events. In all studies mailed national warnings to

doctors were accompanied by publication of letters and articles in professional
journals. Fourth study had been conducted in the USA and failed to

demonstrate any reduction in the use of propoxyphene as a result of the
intervention (Soumerai et al, 1987a). A further study from Northern Ireland
reported a downward trend in barbiturate use in line with the secular trend that
had existed before the campaign (King et al, 1980). It seemed the campaigns
were most successful when the medications had serious adverse reactions and
were unlikely to have potential for abuse. Scientific media support was also
important (Soumerai et al, 1989).

2.3.5. Mass media campaigns

A Cochrane review assessed the impacts of mass media campaigning on the
utilisation of health services (Girilli et al, 2002). It included 20 studies and
concluded media campaigning could result in intended influence on utilisation.
The authors argued that in order to achieve the objectives, efforts should be

39



made to ensure that media were used appropriately. The review identified few
studies with acceptable quality attempting to evaluate the effects of mass media

campaigning on prescribing.

The authors included two ITS studies with prescribing outcomes. A
Canadian study evaluated the use of mass media campaigning to reduce
calcium-channel blocker prescribing as the first line of treatment for
hypertension (Maclure et al, 1998). Another study from the USA assessed the
impact of the campaign on reducing the use of aspirin in children to prevent
Reye’s syndrome (Soumerai et al, 1992). Both studies demonstrated significant
reductions (Grilli et al, 2002). The reviewers noticed that most campaigns in

areas other than prescribing were meant to increase health care utilisation.

2.3.6. Participatory guideline development

There was very limited evidence on the effectiveness of this intervention. A well
designed British BIB study of guideline implementation for five common
paediatric conditions concluded that participatory guideline development
improved prescribing for all five conditions by 8% on average. The groups
receiving the guidelines, but not involved in its production, did not improve as
such (North of England Study of Standards and Performance in General
Practice, 1992a; North of England Study of Standards and Performance in
General Practice, 1992b). This study was included in two systematic reviews
(Grimshaw et al, 1995; Wensing et al, 1998). In another British study a group of
GPs developed audit criteria for monitoring patients receiving digoxin. They
distributed the criteria and discussed them with other GPs. One year follow up
suggested that only those who were involved in the development of the criteria
actually implemented it (Anderson et al, 1988). This was included in Grimshaw
et al (1995). Another review, Soumerai et al (1989), included a USA CBA study.
The study observed that an intervention involving participatory guideline
development improved prescribing in the development site in comparison to the
control, but did not improve prescribing in another site that received the
guideline. Also the observed effects in the development site were mainly due to
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the adherence of those physicians who were directly involved in the
development of the guideline (Bush et al, 1979). The findings suggested that on
the whole the intervention might not be cost-eftective, if only those who
developed a guideline actually used it. One explanation for this questionable
effectiveness was that participatory guidelines might not be seen as credible by

non-participating clinicians (Grimshaw et al, 1995).

2.3.7. Inter-professional shared care and inter-professional

relationship

A Cochrane review assessed the effects of on-site mental health workers
(including clinical psychologists) in primary care on the care provided for
patients and provider performance (Bower and Sibbald, 2000; Bower and
Sibbald, 1999). The review assessed the effects of the intervention on the care
provided by physicians for the patients directly receiving shared care ('direct
effects’) and for those patients who were not subject to shared care (‘indirect
effects’). They also identified two models of on-site mental health worker care:
the substitution model and the consultation-liaison model, although there were
some degrees of overlap between the models. In total, 38 studies were included
in the review of which 28 studies were considered eligible for prescribing
outcome analysis (Bower and Sibbald, 1999). The substitution model resulted in
some improvement in direct care, but no change in PCP prescribing was
observed in three CBA studies assessing indirect care (Pharoah, 1996; Coe et
al, 1996; Baker et al, 1996). The reviewers concluded that there was evidence
of no effect from the substitution model of mental health care intervention on
PCP prescribing (Bower and Sibbald, 1999). For the consultation-liaison model
the evidence was mixed, both for ‘direct’ and ‘indirect’ effects on patient care
(see Appendix II-2). The reviewers concluded that (modest) effects were likely
to be observed if the mental health worker liaison-consultation model was part
of a multi-faceted intervention.

The effects of the interventions to improve inter-professional
relationships on PCP behaviour are not clear. A Cochrane review of doctor-
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nurse relationship included two primary studies, neither conducted in primary
care settings (Zwarenstein and Bryant, 2000). The evidence from secondary
care suggested improved doctor-nurse relationship might enhance process and
patients outcomes. Lack of evidence in this area might be due to the complexity
of design and evaluation of the intervention. Inter-professional relationships and
interactions are essential parts of modern primary care and more evidence In
this area is required.

2.3.8. Educational outreach visits

A Cochrane review included eighteen RCTs of educational outreach visits or
academic detailing (Thomson O’Brien et al, 1997). Thirteen studies were on

prescribing. Positive effects were observed from all prescribing studies (some
non-significant). The reviewers identified four different models of educational

outreach visits. The review concluded that educational outreach visits were
effective in reducing inappropriate prescribing. The effects were usually small to
moderate but of clinical importance. The cost-effectiveness of the intervention,
especially models involving outreach visits plus other interventions or those with
subsequent visits was not well established. Nine included studies had
prescribing outcomes and were conducted in primary care. A Belgian study of
GPs evaluated the effect of one educational visit by a specially trained GP and
educational materials compared to no intervention to reduce benzodiazepine
prescribing (Berings et al, 1994). A Swedish study attempted to improve
prescribing of lipid lowering drugs for patients with hyperlipidaemia (Diwan et al,
1995). A UK study assessed the effectiveness of a single outreach visit and

educational materials compared to no intervention in improving NSAIDs
prescribing. The positive effects lasted for at least five months (Newton-Syms et
al, 1992). Another British study used educational outreach visits as well as
clinical guidelines (educational material) and follow up prompts to improve
quality of asthma care. The intervention resulted in improved quality of asthma
prescribing (Feder et al, 1995). A USA study reported reduction in the use of
propoxyphene, cerebral and peripheral vasodilators and cephalexin in
physicians identified as high prescribers (Avorn and Soumerai, 1983). The
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improvements lasted for at least nine months and were cost-effective (Soumerat
and Avorn, 1986). A study conducted in Indonesia compared two interventions

(educational outreach visits and formal seminar, both accompanied by
educational material) with no intervention to improve drug use in the
management of acute diarrhoea in children. They reported that the seminar
resulted in significantly greater changes than the educational outreach visits.
Both interventions resulted in significant improvement compared with the
control. The outreach visits were less costly than the seminar ($0.77 US versus
$3.30 US per participant) (Santoso et al, 1996). One trial of outreach visits plus
audit and feedback reported important improvements in prescribing (McConnell
et al, 1982). A USA study attempted to reduce the use of high cost NSAIDs and
increase the use of ibuprofen and salicylates by providing clinical pharmacy
services in an HMO. The intervention was not cost-effective (Stergachis et al,
1987). An Australian RCT of GPs aimed to reduce benzodiazepine prescribing.
The relative difference between the intervention and control groups was not
statistically significant (Yeo et al, 1994; de Burgh et al, 1995).

The above systematic review included RCTs only. Some of the trials
were also included in other reviews (Chrischilles and Gondek, 1997, Le Grand
et al, 1999). A more recent review (Gross and Pujat, 2001) included another
RCT from Australia that had found educational outreach increased the use of
effective and cheap antibiotics and reduced the use of more expensive
antibiotics (llett et al, 2000). Other reviews provided evidence of effectiveness
from other designs. Wensing and Grol (1994), as well as others, included two
papers based on a CBA study that found educational outreach an effective
intervention in reducing long term diazepam prescribing (Ray et al, 1986) and
inappropriate antibiotic prescribing (Schaffner et al, 1983). Another review
(Grimshaw et al, 1995) identified a CBA study using educational outreach to
implement a clinical guideline for improving anti-ulcer treatment. Checking the
original paper revealed that statistically significant improvement was observed
one month after the intervention. However, the improvement was not anymore
significant two months after the intervention (Raisch et al, 1990). A meta-
analysis of interventions to change prescribing concluded that one-to-one

meetings (educational outreach) were effective methods of improving
prescribing (Pippalla et al, 1995).
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2.3.9. Audit and feedback (with or without peer review)

A Cochrane review assessed the impact of audit and feedback on provider
performance and patient outcomes (Jamtvedt et al, 2003). The review included
85 RCTs. The included studies covered a range of different audit and feedback
interventions including performance feedback, cost feedback, written or verbal
feedback and peer review feedback. The review’s overall conclusion was that
audit and feedback might be effective, but the supportive evidence was patchy
and the effects tended to be small to moderate. It also concluded that the
effectiveness was correlated with baseline compliance (i.e. the lower the
compliance, the more effective the intervention) and had no correlation with the
complexity of the target behaviour. Among all studies included in the review
seven studies were conducted in primary care and had prescribing outcomes.
Two studies compared ‘audit and feedback alone’ with ‘no intervention’
(O'Connell et al, 1999; Mainous et al, 2000). Both studied observed no
significant effects from the intervention. Audit and feedback plus educational
outreach were effective in reducing tetracycline prescribing (McConnell et al,
1982) and similar interventions were effective in a muiti-centre study in three
(out of four) European countries to improve prescribing for asthma (Veninga et
al, 1999). One multi-faceted intervention was ineffective in reducing the average
number of prescribed drugs (Kafuko et al, 1999). Canadian researchers
evaluated audit and feedback plus educational material intervention against no
intervention control. As a result, reduction in prescribing costs and improvement
in the choice of first line drug was achieved in the intervention group (Hux et al,
1999). This RCT was also included in Gross and Pujat (1999) review. In a
separate review, Lomas and Haynes concluded that computerised audit and
feedback mechanisms improved prescribing In primary care (Lomas and

Haynes, 1988).

Other reviews included non-RCT evidence. Wensing and Grol (1994)
identified two CBA studies assessing the effectiveness of peer review audit and
feedback. One study observed that the intervention group enjoyed less increase
In prescribing charges than the control (Harris et al, 1985). The second study

44



observed a decrease in prescribing costs per patient per DDD as a result of the
intervention, while there was no significant decrease in the amount of
prescriptions (Lassen and Kristense, 1992). A later update of their systematic
review concluded that single interventions using feedback were more effective
than feedback plus information transfer (Wensing et al, 1998). The review by
Mugford et al (1991) included a British CBA study assessing the impact of
meetings plus number and cost of prescription feedback to GPs twice a year for
two years. The intervention group’s prescription rate per patient fell more than
the control group (Harris et al, 1984). Gill et al (1999) found audit and feedback
an effective method of behaviour change. Beilby and Silagy (1997) reviewed the
effects of costing information feedback on performance. Their review did not
provide any further evidence of effect than what already discussed.

2.3.10. Reminders (including computerised systems)

A systematic review of computerised advice on drug dosage included fifteen
studies all conducted in secondary care (Walton et al, 1999; Walton et al, 20<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>