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Behavioural science is concerned with predicting, explaining and changing behaviour.
Taking a personal perspective, this article aims to show how behavioural science can
contribute to primary care research, specifically in relation to the development and
evaluation of interventions to change behaviour. After discussing the definition and
measurement of behaviour, the principle of compatibility and theories of behaviour
change, the article outlines two examples of behaviour change trials (one on medi-
cation adherence and the other on physical activity), which were part of a research
programme on prevention of chronic disease and its consequences. The examples
demonstrate how, in a multidisciplinary context, behavioural science can contribute to
primary care research in several important ways, including posing relevant research
questions, defining the target behaviour, understanding the psychological determi-
nants of behaviour, developing behaviour change interventions and selection or
development of measures. The article concludes with a number of recommendations:
(i) whether the aim is prediction, explanation or change, defining the target behaviour
is a crucial first step; (ii) interventions should be explicitly based on theories that
specify the factors that need to be changed in order to produce the desired change in
behaviour; (iii) intervention developers need to be aware of the differences between
different theories and select a theory only after careful consideration of the alternatives
assessed against relevant criteria; and (iv) developers need to be aware that interventions
can never be entirely theory based.
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Introduction

Behavioural science is concerned with predicting,
explaining and changing behaviour. In primary
care settings, the behaviours of interest may be
those of staff or patients. Examples of relevant
behaviours are, for patients, attending for
appointments, asking for advice about symptoms
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and taking medication, and for staff, assessing
cardiovascular risk, explaining treatment options
and giving health promotion advice. The distinc-
tion between prediction and explanation is an
important one (Sutton, 1998). In the simplest
case, prediction means identifying an association
between one variable (X) measured at one time
point and another variable (Y; in this case, a beha-
viour), measured at a later time point. Identifying
such an association may be useful even if X is not a
cause of Y. For example, if we had a simple ques-
tionnaire measure that predicted, with reasonable
accuracy, whether an adolescent would become a
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smoker in the next five years, this would allow us
to identify those adolescents at higher risk and to
intervene in some way to prevent the uptake of
smoking. By contrast, explanation means identi-
fying causes of the behaviour. Identifying causes,
rather than simply predictors, of a behaviour is
ultimately more useful because in principle it
informs us how the behaviour might be changed:
interventions can be designed to target the
determinants of the behaviour that are amenable
to change (Sutton, 2010).

In this article, I will draw mainly on my own
work and that of my collaborators to show how
behavioural science can contribute to primary care
research, specifically in relation to the develop-
ment and evaluation of interventions to change
behaviour. It is important to acknowledge at the
outset that, although they may take a distinctive
approach to the topic, the study of behaviour is not
the exclusive domain of psychologists. Scientists
from other disciplinary backgrounds also study the
causes and consequences of behaviour. For exam-
ple, epidemiologists are interested in behaviours as
exposures or risk factors for disease, and share a
concern with the accurate measurement of beha-
viour. In my work, I am fortunate in being a
member of several multidisciplinary research
teams that include primary care physicians, social
scientists, statisticians, epidemiologists and health
economists, as well as other psychologists and I am
convinced that the quality and the relevance of the
research are enhanced by such collaboration.

I will start by discussing the definition and
measurement of behaviour and then discuss two
examples of behaviour change trials (one on
medication adherence and the other on physical
activity), which were part of the University of
Cambridge General Practice & Primary Care
Research Unit’s research programme on preven-
tion of chronic disease and its consequences.

Definition and measurement of
behaviour

Whether the aim is prediction, explanation or
change, defining the behaviour of interest is a
crucial first step and one that is often not given
sufficient attention.

Most studies use self-report measures of beha-
viour. Following Ajzen and Fishbein (1980),

behaviours can be defined in terms of four com-
ponents: action, target, time and context. The
action component is a necessary part of the defi-
nition of any behaviour. The target component is
usually necessary, though not always. Time and
context are optional; they enable the definition of
the behaviour to be as specific as required. For
example, consider the definition ‘eat breakfast
tomorrow’. Here, ‘eat’ is the action, ‘breakfast’ is
the target (alternatives would be ‘a bowl of cer-
eal’ or ‘lunch’) and ‘tomorrow’ is the time com-
ponent. No context is specified in this example.
As an illustration of the importance of context,
consider the following definitions:

1) using a condom the next time I have sex;

2) using a condom the next time I have sex with
my regular partner;

3) using a condom the next time I have sex with a
new sexual partner.

The first definition omits a potentially impor-
tant contextual factor, namely type of partner,
and is therefore probably too general for most
purposes. The other two definitions each specify a
context. These may be considered to be quite
different behaviours both from a public health
viewpoint and from the standpoint of the indivi-
dual who has both types of sexual partner.

Some behaviours are defined so generally that
they are best thought of as behavioural categories
(Ajzen and Fishbein, 1980). Behavioural cate-
gories cannot be directly observed. Instead, they
are inferred from single actions assumed to be
instances of the general behavioural category.
For example, dieting may be inferred from spe-
cific behaviours such as eating two instead of
three meals a day, not eating desserts, drinking
tea and coffee without adding sugar, taking diet
pills, etc.

The limitations of self-report measures are
well known (eg, Johnston et al., 2004), but in
many cases there will be no feasible alternative.
Sometimes, it may be possible to use ‘objective’
measures of behaviour, but these usually have
limitations too. For example, cotinine concentra-
tion (in saliva, urine or plasma), which is the gold
standard method for biochemical validation of
self-reported abstinence from smoking, is sensi-
tive only to recent intake of tobacco smoke and
cannot be used if the smoker is still using nicotine
replacement.
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The principle of compatibility

The principle of compatibility (Ajzen, 1988)
states that, in order to maximise prediction, the
target behaviour and its putative determinants
should be measured at the same level of specifi-
city. For example, in the context of a workplace
smoking cessation intervention, a person’s atti-
tude towards stopping smoking may not neces-
sarily be very predictive of whether they stop
smoking at work. Predictor and criterion should
be closely matched. The principle can be exten-
ded beyond prediction to explanation and change
(Sutton, 1998). To continue with the same exam-
ple, an intervention that aimed to encourage
employees not to smoke at work should target the
determinants of this specific behaviour.

Theories

Behavioural science has a plethora of theories. To
people from other disciplines, many of these the-
ories look very similar to one another. However,
just as Eskimos are said to be able to distinguish
between 17 different varieties of snow, behavioural
scientists can appreciate the subtle differences
between different theories. Theories of health
behaviour can be classified in a number of ways. It
is useful to specify the range of application of a
theory. General theories, such as the theory of
planned behaviour (TPB; Ajzen, 1991), are applic-
able to a wide range of behaviours, and not simply
health-related behaviours. General theories use the
same limited set of constructs to explain behaviours
as diverse as why some people lie about their tax
returns and others do not, why some people choose
a career in medicine while others follow alter-
native pathways and why some adolescents binge
drink more often than others. Other theories are
specific to health-related behaviours; for example,
the health belief model (Strecher and Rosenstock,
1997) was originally developed to explain why
some people use health services such as screening
programmes.

Both the TPB and the health belief model focus
on individuals’ beliefs about the behaviour as
important predictors and determinants of that
behaviour. Another widely used theory, variously
referred to as the common sense, self-regulation or
illness representations model (Leventhal et al., 1984),

focuses more on individuals’ beliefs about an
illness — either an illness that the person already
has or one that he or she may be at risk of
developing. The evidence suggests that theories
that focus on beliefs about the behaviour predict
behaviour better than those that focus on beliefs
about the illness (eg, Hagger and Orbell, 2003).

Another important distinction is between stage
and non-stage (or continuum) theories (Weinstein
et al., 1998). Unlike theories such as the TPB and
the health belief model, stage theories assume
that behaviour change involves movement
through a sequence of discrete stages, different
factors are important at different stages, and
therefore that different (stage-matched) inter-
ventions should be used for people in different
stages. The best known stage theory is the trans-
theoretical model (Prochaska and Velicer, 1997),
sometimes simply referred to as the stages of
change model, which has been applied to a wide
range of health-related behaviours. However,
although the idea of stages of behaviour change is
interesting and appealing, this particular model
suffers from serious conceptual and measurement
problems and cannot be recommended in its
present form (Sutton, 2001; West, 2005).

Although mystique surrounds theories in
behavioural science, ‘there is nothing so practical
as a good theory’ (Lewin, 1951: p. 169). Theories
are useful in intervention development because
they specify determinants of behaviour that are
potentially amenable to change. Thus, theories
inform us which variables should be targeted in
interventions — which variables we should try to
change in order to produce the desired change in
behaviour. These are also the variables that we
should measure (along with the target behaviour)
when evaluating the impact of an intervention. In
particular, it is important to assess whether an
intervention that is designed to target behavioural
determinants such as self-efficacy or attitude
actually produces changes in these variables. If it
does not, this provides one plausible reason for a
lack of an intervention effect on behaviour.

In the two examples outlined below, we used
the TPB to inform the interventions. Although
there are some complexities in applying this
theory (Sutton, 2010), we chose it because it has
several advantages over alternative theories. First,
it is a general theory. Stroebe argues that general
theories should be preferred on grounds of
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parsimony ‘it is not very economical to continue
to entertain specific theories of health behaviour
unless the predictive success of these models is
greater than that of general models of behaviour’
(Stroebe, 2000: p. 27). Second, in the TPB, the
constructs are clearly defined and the causal
relationships between the constructs are clearly
specified. Third, there exist clear recommenda-
tions for how the constructs should be oper-
ationalised (Ajzen, 2006). Fourth, the theory has
been widely used to study health behaviours
(Ogden, 2003). Finally, meta-analyses of obser-
vational studies show that it accounts for a useful
amount of variance in intentions and behaviour
(but see Sutton (2004) for a discussion of effective
variance explained).

Example 1: Medication adherence

It has been estimated that between a third and a
half of medicines for long-term conditions are not
taken as prescribed (World Health Organisation,
2003). Among patients with type 2 diabetes who
continue to take medication, only about 70-80%
of doses are taken as prescribed (Cramer, 2004).
Failure to take medication has serious con-
sequences, including increasing morbidity and
wasting health-care resources. There is a need for
more effective interventions to support medica-
tion adherence. Ideally, these should be brief and
capable of being delivered by primary care staff. In
the SAMS study (Support and Advice for Medi-
cation), we drew on theory and evidence from
behavioural science to develop an intervention that
targets the determinants of non-adherence. These
can be classified as intentional and non-intentional
non-adherence (Barber, 2002). Intentional non-
adherence refers to non-adherence that arises from
the patient’s decision to take less medication than
prescribed or to miss a dose or a day of medication,
perhaps because he or she is concerned about
possible side effects or is not convinced that it is
necessary to take a full dose of medication in order
to derive some benefit. Non-intentional non-
adherence refers to forgetting to take medication in
spite of an intention to do so.

In the context of oral hypoglycaemic medica-
tion for type 2 diabetes, we therefore developed
an intervention consisting of two components: a
motivational component designed to address

intentional non-adherence and a volitional com-
ponent designed to address non-intentional non-
adherence. The motivational component was
based on the TPB and was informed by a study of
beliefs about medication that was guided by this
theory (Farmer et al., 2006). The practice nurse
was asked to elicit the patient’s salient beliefs
about taking medication using open-ended ques-
tions such as ‘What do you think would be the
advantages for you of taking your diabetes med-
icine(s) regularly?’ and ‘What do you think makes
(would make) it difficult for you to take your
medication regularly?’. According to the TPB,
those beliefs that are ‘top of the mind’ and are
elicited first in response to such open-ended
questions are the beliefs that determine people’s
intentions and behaviour. The nurses were taught
to reinforce positive beliefs both verbally (eg,
“Yes, the diabetes tablets help you to control
blood glucose level’) and non-verbally (eg, by
nodding or smiling) and to ‘problem solve’
negative beliefs, for example by gently correcting
a misconception.

In the volitional component of the intervention,
the participant was asked to write down a plan
that specifies where, when and how they will take
their tablets. These specific action plans are called
‘implementation intentions’. The theory is that
forming an implementation intention increases
the likelihood that the person notices the situa-
tion or ‘cue’ specified in the plan and that the
appropriate behavioural response is elicited. An
example would be ‘If I switch on the kettle in the
kitchen in the morning, then I will take my bottle
of tablets from the shelf above, open it and take
one.’ A systematic review showed that imple-
mentation intention interventions have medium-
to-large effects on health behaviours (Gollwitzer
and Sheeran, 2006), although several more recent
and well-designed studies have shown no effect
(eg, Rutter et al., 2006). Theoretically, imple-
mentation intentions should be more effective
if people already have a strong goal intention
(in this case to take medicine as prescribed), and
there is some supportive evidence for this
hypothesis (Prestwich and Kellar, in press). This
provides a further justification for combining
motivational and volitional components, although
if strong motivation could be assumed, the inter-
vention could be simplified by dropping the
motivational component.
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We tested the effectiveness of this intervention as
delivered by practice nurses in a single consultation
(Farmer et al., 2008; Farmer et al., submitted for
publication). A total of 211 adults with type 2 dia-
betes in 13 UK practices were randomised to
intervention or standard care. The findings were
encouraging. The percentage of adherent days,
measured objectively with an electronic medica-
tion-monitoring device, was significantly higher in
the intervention group compared with the standard
care group (77.4% versus 69.0%); the difference
was equivalent to about one week over the 12
weeks of the trial. There was no significant adverse
impact on function or treatment satisfaction. There
was no difference between groups in HbA . but the
follow-up may have been too short to detect an
effect on this outcome.

In behaviour change trials, the intervention is
often an undescribed ‘black box’. Even when
there is a detailed intervention protocol, it is not
always clear to what extent the intervention
deliverers adhered to the protocol and what went
on in the consultations. SAMS was designed to
enable these issues to be investigated. The great
majority of the consultations were audiotaped,
and analysis of the transcripts is under way. To
try to understand the possible mechanism of
effect, we also measured potential mediators such
as attitudes, intentions and habits. Preliminary
analyses suggest that there were no differences
between groups on these measures. This may be
due to imprecise measurement of mediators or it
may indicate that the intervention had its effect
via other pathways.

Example 2: Physical activity

Physical inactivity is a major public health pro-
blem (Murray and Lopez, 1996), but evidence
for the effectiveness of interventions targeting
individuals is mixed. A review of randomised
and non-randomised studies concluded that
brief advice by primary care practitioners showed
promise, but there was uncertainty about the
most effective approaches among high-risk
groups (National Institute for Health and Clinical
Excellence, 2006). The ProActive trial (Williams
et al., 2004; Kinmonth et al., 2008) evaluated the
efficacy of a theory-based intervention aimed
at increasing physical activity, over and above

a theory-based brief advice leaflet, among
sedentary adults with a parental history of type 2
diabetes, who are at risk of developing diabetes.
They were recruited via general practice clinics
in the East of England. Highly active people were
excluded. In all, 365 participants were rando-
mised to 1) a brief leaflet containing advice to
increase physical activity and a persuasive mes-
sage emphasising benefits (comparison); 2) the
leaflet plus an intervention programme delivered
at participants’ homes (face-to-face); or 3) the
leaflet plus the same intervention programme
delivered by phone (telephone). The programme
aimed to increase physical activity by targeting
cognitive mediators based on the TPB. The
intervention was delivered by trained facilitators
from a range of health professions. Participants
had intensive biochemical, anthropometric, beha-
vioural and psychological assessment at baseline
and 12 months, and behavioural and psychological
assessment at six months. Unlike most previous
trials of physical activity interventions, ProActive
used objective as well as self-report measures of
physical activity.

The results showed that the combined inter-
vention groups did not differ significantly from
the comparison group with regard to objective
physical activity (primary outcome), self-reported
physical activity or cardiorespiratory fitness at
12 months (secondary outcomes) or self-reported
physical activity at six months. Face-to-face delivery
showed no advantage over telephone delivery.

The obvious question raised by the findings
from ProActive is ‘Why didn’t the intervention
work?’ or more precisely ‘Why was there no dif-
ference between the intervention conditions?’. As
with SAMS, we included measures of potential
mediators of the intervention effect. If an inter-
vention shows no effect, one explanation is that
the intervention failed to change the mediators.
At six months, the intervention groups showed
stronger agreement with the ‘affective attitude’
items (eg, ‘for me, being more physically active in
the next 12 months would be enjoyable’) and the
‘instrumental attitude’ items (eg, ‘being more
physically active in the next 12 months would be
good for me’), compared with the advice-only
group (Hardeman et al., 2009). They also per-
ceived more control over increasing physical
activity over the next 12 months and had stronger
intentions to do. Of these, intention showed the
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largest effect: the standardised difference in means
was 0.50, which is a ‘medium’ effect according to
widely used guidelines (Cohen, 1992). In absolute
terms, the difference was equal to about one-third
of a scale point on a 1-5 rating scale. This may not
have been sufficient to produce a difference in
behaviour six months later.

There are other possible reasons for the nega-
tive findings. The intervention may have been
ineffective because we did not include potentially
effective behaviour change techniques such as
giving participants specific behavioural targets,
unlike the Diabetes Prevention Program for
example (Diabetes Prevention Program Research
Group, 2002). The intervention was complex, and
interaction between its components may have
reduced its effectiveness. The intervention may
not have targeted the important mediators of
physical activity change. In the ProActive trial
cohort, the TPB cognitions did not predict self-
reported and objective physical activity levels or
change (Hardeman et al., in press).

Another possible explanation for the lack of
intervention effect is that the intervention was not
delivered fully as intended. Detailed analysis of
sessions with 10% of the intervention participants
showed that the facilitators applied about half of
the behaviour change techniques specified in the
protocols (Hardeman et al., 2008). This may have
been an insufficient ‘dose’ to help participants to
translate their intention into behaviour change.

Although there was no intervention effect, the
ProActive trial cohort showed an increase in
activity equivalent to 20 min brisk walking per
day on average over the year (Kinmonth et al.,
2008). This may have been due to the effects of
the advice leaflet, intensive measurement or
trial participation, and may have pre-empted an
intervention effect. Physical activity measure-
ment included a treadmill test and wearing a
heart rate monitor, which may have increased
awareness of activity levels and facilitated beha-
viour change without influencing the TPB cogni-
tions measured. This explanation for the lack of
an intervention effect assumes that the amount by
which physical activity can feasibly be increased is
very limited. If these factors (leaflet, measure-
ment, trial participation), which were common to
all three groups, produced an increase in physical
activity, the intervention may not have been able
to produce a further increase.

Given that we observed a cohort effect, we were
also interested in identifying who increased their
physical activity. We examined a wide range of
baseline predictors, including age, sex and socio-
economic status; TPB measures; body mass index
(BMI); clinical variables (such as blood pressure
and cholesterol); and psychosocial variables such as
self-reported anxiety and health status (Simmons
et al., 2010). Some of these variables may be
determinants of increases in physical activity,
whereas others may not be causally related to
change but, if shown to be predictive, could be used
to improve targeting of interventions. For example,
if on average subgroup A increases their physical
activity and subgroup B does not, this might suggest
that a different approach needs to be developed for
the latter subgroup. In the event, we found few
significant independent predictors of behaviour
change. Men were more physically active at base-
line than women and increased their physical
activity more over the 12-month follow-up period,
suggesting that a different intervention approach
may be needed for women. In addition, participants
who were more physically fit at baseline increased
their physical activity more, perhaps because it was
easier for them to do so. To improve our under-
standing of the factors influencing change in phy-
sical activity, future research should investigate
other categories of potential determinants such as
environmental and social factors. See Sutton (2004)
for a discussion of how theories such as the TPB
can be extended into a broader theoretical frame-
work, drawing on the social ecological framework
(eg, McLeroy et al., 1988) and ideas from multilevel
modelling.

Conclusions and recommendations

The two examples discussed above demonstrate
how, in a multidisciplinary context, behavioural
science can contribute to primary care research in
several important ways, including posing relevant
research questions, defining the target behaviour,
understanding the psychological determinants of
behaviour, developing behaviour change interven-
tions and selection or development of measures.

I will conclude by making a number of recom-
mendations about the definition of the target
behaviour and the use of theory in the develop-
ment of behaviour change interventions.
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First, defining the target behaviour is a key
step. Relevant criteria include the clinical and
health outcomes of the behaviour and availability
of good measures. The target population also
needs to be taken into account. For example, we
targeted physical activity in ProActive because
the epidemiological evidence suggested that
activity levels are more important than diet in the
aetiology of type 2 diabetes and that sedentary
lifestyle interacts with family history of diabetes
in predicting future diabetes risk and because
state-of-the-art objective measures of physical
activity were available. We focused on increasing
moderate rather than strenuous physical activity
because it is more feasible and more acceptable
to participants.

Second, interventions should be explicitly
based on theory. The rationale for this recom-
mendation is straightforward: theories of beha-
viour change identify the factors that need to be
changed in order to produce the desired change in
behaviour. A theory of behaviour change can be
embedded in a larger causal model that specifies
the hypothesised causal relationships between
the components of the proposed intervention
(including the proposed behaviour change tech-
niques), the determinants of the target behaviour,
the behaviour itself and consequent clinical and
health outcomes (Hardeman et al., 2005). Draw-
ing a causal model is a useful early step in the
process of planning and designing an interven-
tion. Such a model also helps in designing the
evaluation of the intervention. In particular, it
informs decisions about what should be mea-
sured; for example, measures of the theoretical
determinants of the target behaviour can be
included as intermediate outcomes. It also guides
the analysis of the data; for example, if measures
of the theoretical determinants are included,
mediation analysis can be used to test hypotheses
about causal pathways. This causal modelling
approach to intervention development is consistent
with the Medical Research Council guidelines on
the development and evaluation of complex
interventions (Craig et al., 2008), which includes
ProActive as a case study.

Third, intervention developers need to be
aware of the differences between different the-
ories and should select a theory only after careful
consideration of the alternatives available. The
ideal theory would (1) be well specified with clear

definitions of constructs and clear specifications
of the causal relationships among them; (2) have
substantial empirical support, including evidence
that the putative behavioural determinants do
influence behaviour; and (3) specify how the
behavioural determinants can be modified. No
existing theory satisfies all three criteria, so
intervention developers will need to make com-
promises between the different criteria for theory
selection.

Finally, although theories of behaviour change
are useful in intervention development, developers
need to be aware that there are many aspects of an
intervention that such theories cannot inform. For
example, theories of behaviour change provide no
guidance on the ideal number or schedule of ses-
sions, whether the intervention should be one-
to-one or administered in small or large groups or
whether audio visual aids should be used. Thus,
interventions can never be entirely theory based.
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