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Introduction

 

People with Type 2 diabetes who become regularly physically
active can potentially gain several improvements in health,
including better glycaemic control, fewer diabetes complications
and a better quality of life [1]. A more active population of people
with Type 2 diabetes could substantially reduce health-care
burden and expenditure. Given the current epidemic nature of
Type 2 diabetes, and the extensive benefits of physical activity
for the management of Type 2 diabetes, physical activity should
be a major therapeutic strategy for the diabetes care team.
Promotion of physical activity in Type 2 diabetes management
is generally inadequate. The majority of people with Type 2
diabetes are inactive and attempts to become more active are
often met with failure [2–4].

Two multicentre randomized controlled trials [5,6] have
demonstrated the strong protective effects from developing
Type 2 diabetes of increased physical activity combined with
diet for people at risk of Type 2 diabetes. This has led to a
growing interest in the use of physical activity for the preven-

tion and management of Type 2 diabetes. The question of
the best way to promote physical activity in this population
remains unanswered. The majority of early studies investi-
gating the effects of physical activity on Type 2 diabetes
have incorporated structured exercise programmes. These
programmes are expensive and time-consuming [7]. Further-
more, they often target a highly motivated, selected group of
people and experience high drop-out rates [8]. Physical activity
consultation is an intervention designed to promote and
maintain physical activity behaviour change. This intervention
has recently been adapted for use in diabetes populations
and evidence for the effectiveness of this intervention is now
accumulating.

The purpose of this article is to provide guidelines on how
to conduct a physical activity consultation and to review the
evidence surrounding the effectiveness of this intervention
within current diabetes care.

 

Methods

 

Search strategy

 

A literature review of articles published from 1960 to 2006
was conducted. Searches were conducted using PubMed, Web
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Abstract

 

Physical activity is an important, but often underused, therapeutic strategy within diabetes care. To date, little is known
about the best way to promote physical activity in diabetes care. Physical activity consultation is an intervention designed
to promote physical activity behaviour change. This article provides guidelines on how to conduct a physical activity
consultation with people who have Type 2 diabetes, and reviews the evidence surrounding the effectiveness of this
intervention in this population. The trans-theoretical model is the underlying theory of behaviour change for the physical
activity consultation intervention. The review identifies research which supports the use of this model for understanding
physical activity behaviour in people with Type 2 diabetes. The review outlines a number of modifiable variables associated
with physical activity behaviour change in this population. How each of these variables is addressed within the guidelines
for conducting a physical activity consultation is identified. Finally, limited but consistent research highlights the effectiveness
of physical activity consultation for promoting physical activity in people with Type 2 diabetes.
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of Science and 

 

MEDLINE

 

. Keywords and phrases were: physical
activity, exercise, Type 2 diabetes, interventions, physical activity
promotion, behaviour change, trans-theoretical model of be-
haviour change and stage of behaviour change. Searches were
also carried out on key authors (Dr Tudor-Locke, Professor
Mutrie, Professor Biddle) and appropriate websites (Diabetes
UK, American Diabetes Association, American College of Sports
Medicine). As a result of the limited amount of published re-
search in these areas, all papers of an appropriate scientific
quality were considered for inclusion in this paper. Research
studies were of variable study design; however, all had been
subjected to a process of peer review.

 

Results

 

Using theory to inform practice

 

In 1995, the American College of Sports Medicine (ACSM) and
Centres for Disease Control and Prevention (CDC) developed
new physical activity guidelines which focused on maintaining
and improving health. These new guidelines recommend accu-
mulating 30 min of moderate intensity physical activity most
days of the week [9]. These guidelines are potentially more
accessible to the whole population, including people with
Type 2 diabetes. Closely linked to the introduction of these
guidelines was the development of lifestyle physical activity
interventions as a break away from the traditional structured
exercise programme. Lifestyle interventions have been shown to
be as effective as structured exercise programmes for improving
physical activity and health outcomes in the general population
and may be more effective for maintaining long-term adherence
[10,11]. These interventions are often based on a theoretical
framework.

A number of theoretical models have been proposed and used
in an attempt to explain physical activity behaviour. Models
include: the health belief model [12] and protection motivation
theory [13], which both propose that health behaviour change
is related to the potential to protect against disease and improve
health, the self-efficacy theory [14], which centres behaviour
change round a person’s confidence in their ability to success-
fully perform a behaviour, the theory of reasoned action [15],

and theory of planned behaviour [16], which both examine a
person’s intention to perform or not perform a behaviour,
the chronic disease care model, which summarizes the basic
elements for improving care in health systems at the community,
organization, practice and patient levels [17], and the trans-
theoretical model of behaviour change [18], which suggests
people move through stages when changing a behaviour.

A large amount of research supports the use of the trans-
theoretical model for physical activity behaviour change in the
general population [19]. Research is emerging supporting the
use of this model for promoting physical activity in people
with Type 2 diabetes [20–23]. The trans-theoretical model
suggests individuals move through five stages when changing
behaviour. These stages have been labelled pre-contemplation,
contemplation, preparation, action and maintenance. A defi-
nition of each stage is given in Table 1. Progression from one
stage to another does not always occur in series and individuals
can at any time progress forward or relapse back one or a number
of stages. The model proposes that different intervention strat-
egies (outlined in Table 1) should be used at different stages of
behaviour change to help a person progress to a higher stage or
to avoid relapse. The model also incorporates three mediators
of behaviour change. These are self-efficacy (confidence in ability
to change), decisional balance (pros and cons of change) and
cognitive and behavioural processes of change (10 identified
strategies or techniques people use when changing behaviour).

A meta-analysis [19] of 71 published reports in 2001 summa-
rized findings from applications of the trans-theoreical model
to physical activity in the general population by investigating
the relationship between the core constructs of the model
(stage of change, decision balance, self-efficacy and the processes
of change). Figure 1 illustrates the main findings from this
study. Results provide strong support for the application of
this model to physical activity. The trans-theoretical model
appears to be a good model to choose as a theoretical base for
understanding and influencing physical activity behaviour in
people with Type 2 diabetes. The model includes a number of
mediators, such as self-efficacy and perceived benefits and
barriers of behaviour change, which are reported as being
important variables for physical activity participation in

Table 1 Trans-theoretical model of exercise behaviour change [40]

Stage Definition Appropriate strategy

Pre-contemplation Inactive and do not intend to become active 
in next 6 months

Information/advice on risks of inactivity, benefits of activity

Contemplation Inactive, but thinking about becoming active 
in next 6 months

Decision balance (weigh up pros and cons of becoming active). 
Discuss and overcome barriers

Preparation Made some attempts to become more active Develop realistic activity goals. Establish support

Action Active, but only began in last 6 months Reinforce successful attempts. Re-emphasize experienced
benefits, overcome experience barriers

Maintenance Active for longer than 6 months Relapse prevention. Alternative activities
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people with Type 2 diabetes [24]. Mau 

 

et al

 

. [21] provided
evidence on the validity of the trans-theoretical model for
physical activity behaviour change in diabetes populations by
reporting stage of change and movement in stage of change to
be related to current physical activity behaviour and changes
in physical activity behaviour, respectively, in people with or at
risk for diabetes. The American College of Sports Medicine
position statement on exercise and Type 2 diabetes highlights
the use of this trans-theoretical model for promoting physical
activity in people with Type 2 diabetes [1].

 

Modifiable variables associated with physical activity 

behaviour

 

Variables associated with physical activity behaviour can pro-
vide important information for the design of effective physical
activity interventions. Variables identified in the literature as
being associated with higher levels of physical activity in people
with Type 2 diabetes are: self-efficacy [24], perceived benefits
of physical activity participation [2], performance and outcome
expectations [25], motivation and physical activity knowledge
[3].

Kingery and Glasgow [24] examined the relationship of self-
efficacy in predicting diabetes self-care behaviour, including
diet, physical activity and glucose testing, in people with Type 2
diabetes. Physical activity behaviour was measured using a
7-day self-monitoring diary and self-efficacy was measured
using a 29-item questionnaire. Self-efficacy was significantly
correlated (

 

r = 

 

0.58) with physical activity. Of the three self-
care behaviours (diet, physical activity and glucose testing),
participants rated themselves lowest on self-efficacy for phys-
ical activity. Padgett [25] also showed that people with Type 2
diabetes report the lowest self-efficacy for physical activity
compared with diet, medication and general diabetes manage-
ment. These findings highlight the importance of incorporating
strategies designed to enhance self-efficacy during physical
activity interventions for people with Type 2 diabetes. Self-

efficacy is integrated into the trans-theoretical model, and
strategies used within physical activity consultation to increase
self efficacy include: setting realistic goals and providing role
models with examples of how other individuals with diabetes
have changed their physical activity behaviour.

Wilson 

 

et al

 

. [2] reported that people with Type 2 diabetes
perceive the greatest belief in the effectiveness of medication
therapies of diabetes management, but report the lowest belief
in the effectiveness of physical activity. This highlights the need
to explain the rationale behind the effectiveness of physical
activity in the management of Type 2 diabetes. Perceived ben-
efits of physical activity among people with Type 2 diabetes
include improving diabetes control and managing weight [26].
Reported barriers include physical discomfort from exercise, a
fear of hypoglycaemia, being too overweight to exercise, and
lack of support [2,26]. The identification of perceived barriers
to physical activity participation and education on how to
overcome them could significantly enhance adherence to
physical activity.

Low motivation to participate in physical activity is a major
factor associated with poor physical activity participation in
healthy individuals [27]. In a study by Hays and Clark [3], people
with Type 2 diabetes who reported fewer motivational barriers
for physical activity were more likely to report higher levels of
physical activity. These findings suggest effective methods for
enhancing motivation should be included in the promotion of
physical activity in people with Type 2 diabetes. Goal setting
and self-monitoring of progress are important sources of self-
motivation. Martin 

 

et al

 

. [28] found that flexible exercise
goals set by the individual, in comparison with goals set by an
instructor, significantly improved adherence to an exercise
programme. Pedometers are increasingly being used as self-
monitoring and goal-setting tools to encourage people to increase
their level of physical activity. Using a randomized controlled
trial, Tudor-Locke 

 

et al

 

. [29] investigated the effectiveness of a
pedometer-based walking programme for people with Type 2
diabetes. Participants who received the pedometer intervention

FIGURE 1 Relationship between the core 
constructs of the trans-theoretical model of 
behaviour change [19].
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increased the number of daily steps taken by over 3000
steps during the 16-week intervention. However, average step
counts had returned to baseline 8 weeks after the intervention.
These results are similar to results from studies with the
general population [30] indicating that, although pedometers
can elicit immediate increases in walking behaviour, additional
strategies are needed to maintain lifestyle change. Physical
activity consultation is an intervention which could be used to
improve long-term maintenance of physical activity behaviour
change.

Physical activity knowledge has been shown to correlate
poorly with physical activity behaviour [31]. Guion 

 

et al

 

. [32]
assessed knowledge of physical activity in people with Type 2
diabetes. Results demonstrate only 38% of respondents knew
the current physical activity recommendations. Consistent with
previous research, a weak relationship was present between
knowing physical activity recommendations and actual reported
physical activity participation. Similar findings have been reported
from other health behaviours, indicating that awareness of
desired health practices is not sufficient for bringing about the
adoption of health behaviour change. Educating people about
the benefit of physical activity, although important, is unlikely
to lead to long-term physical activity behaviour change.

Social support for physical activity behaviour change has been
consistently correlated with physical activity participation in
the general population [33]. People with Type 2 diabetes report
the least amount of social support for physical activity, com-
pared with other diabetes self-care behaviour [34]. Ary and
colleagues [34] reported that, of 76% of people with Type 2
diabetes advised to adopt a more physically active lifestyle, only
21% received guidance about the most beneficial type and
amount to undertake. In comparison, 76% of people with
Type 2 diabetes received detailed dietary guidance. A study by
Marsden [35] reported that people with Type 1 diabetes indi-
cated that they did not receive adequate education, support or
encouragement for physical activity.

To develop effective methods for promoting physical activity
in people with Type 2 diabetes, the variables shown to be asso-
ciated with physical activity behaviour (motivation, self-efficacy,
outcome expectations, social support and, to some extent,
knowledge) should be considered, and appropriate strategies
incorporated.

 

Physical activity consultation: the process

 

Physical activity consultation is often based on the trans-
theoretical model of behaviour change and generally involves
a one-to-one discussion. This intervention could be delivered
by any member of the diabetes care team with minimal train-
ing in the delivery of cognitive behavioural interventions and
physical activity knowledge related to diabetes. A number of
health-care professionals will have transferable consultation
skills, such as experience of motivational interviewing, which
will be valuable to the effective delivery of physical activity
consultation. In the UK, the delivery of physical activity con-

sultation has been highlighted as an important service develop-
ment [36,37], and a number of courses are now being provided
allowing health professionals to become skilled in delivery of
physical activity consultation in current practice.

The physical activity consultation approach is semi-structured
to ensure that the key elements of the trans-theoretical model
are covered (see Table 2). Appendix 1 illustrates an example
proforma for the full physical activity consultation process.
The approach is person centred and adapted according to the
needs of the individual. An article published by Rollnick 

 

et al

 

.
[40] described the importance of the style of consultations
about behaviour change. Rollnick 

 

et al

 

. [38] emphasized the
use of a guiding style, rather than directing style, where ultimately
the patient decides whether or not to change a behaviour and
how to go about changing. Health professionals are encouraged
to take a back seat in the consultation by avoiding persuasion
and instead encourage patients to take responsibility for the
behaviour change and explore and develop their own motivations
and goals.

The content of a physical activity consultation will be deter-
mined largely by a person’s motivational status and personal
needs, therefore the strategies and format used will vary from
person to person. Previous guidelines for conducting physical
activity consultations with the general population have been
published [39]. For people with diabetes, the format of the
consultation will be similar, with focus on variables which
have been shown to be strongly related to physical activity
behaviour. The advice given with regard to the benefits of
physical activity and physical activity recommendations will
be more diabetes specific. The American College of Sports
Medicine position stand on exercise and Type 2 diabetes gives
a good review of physical activity recommendations related to
diabetes and diabetes complications [1]. Stage-specific strategies
for people in either a contemplation or preparation stage of exer-
cise behaviour change should focus on enhancing motivation,
overcoming barriers and developing an appropriate activity
plan. Consultations with these individuals can start with an
explanation of the different forms of physical activity and a
description of different intensity levels. A decision balance
table can be completed involving weighing up the perceived
pros and cons of becoming more physically active. This often
involves an explanation of the effectiveness of physical activity
in the management of Type 2 diabetes. The overall aim of the
decision balance table is to encourage people to perceive more
pros than cons for becoming more physically active. Barriers to
physical activity and strategies to overcome these barriers can
then be discussed. Physical activity status should be established.
This can involve completion of a 7-day physical activity recall,
or asking patients to record their physical activity in a diary prior
to the consultation visit. The discrepancy between physical
activity status and current physical activity recommendations
[9] can then be discussed. Potential new activities can then be
considered. If appropriate, the patient can be encouraged to
start planning where and when these new activities can be
carried out.
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Throughout the process of the physical activity consultation,
the person’s self-efficacy should be assessed. This is particu-
larly important at the planning stage. How confident is the
person in their ability to, for example, walk an additional
10 min every second day. In accordance with Bandura’s self
efficacy theory [14], a persons self-efficacy can be enhanced
by (i) modelling (i.e. discussing examples of similar people,
encouraging people to go to watch a class/activity, encouraging
people to talk to others who have been in the same situation),
(ii) verbal persuasion, (iii) mastery experience (i.e. break the
behaviour change down into small bits and encourage people
to master each small task before moving on and (iv) emotional
arousal (i.e. encouraging the person to be aware of how they
feel during and after the activity). The next stage of the consul-
tation often involves the developing of physical activity goals.
To enhance motivation, these goals should be time phased into
short term (1 month), intermediate term (3 months) and long
term (6 months). Patients should be encouraged during the
consultation to take responsibility for the development of their
physical activity goals, thus ensuring the goals are acceptable
to the individual. The goals should be specific and measurable
and patients should be encouraged to record these for future
reference. If the patient feels that they need support for physical
activity then this should be discussed.

For people who are in an action or maintenance stage of
exercise behaviour change, the focus of the consultation should

be more on relapse prevention and improving long-term main-
tenance of a physically active lifestyle. Relapse prevention strate-
gies involve identifying situations that may have a negative
impact on behaviour change, such as a busy work schedule or
holidays, and developing ways to prevent relapse during these
high-risk situations such as time management or cues to get
back to an activity plan after holidays.

 

Physical activity consultation: the evidence

 

A number of randomized controlled trials provide support for
the use of physical activity consultation for promotion and
maintenance of physical activity in diabetic populations over
periods up to 2 years. Table 3 provides details of the study
designs and findings.

 

Conclusions

 

This article set out to provide guidelines on how to conduct a
physical activity consultation and to review the evidence sur-
rounding the effectiveness of this intervention within current
diabetes care. More research is required within all reviewed
areas of physical activity behaviour in Type 2 diabetes. The
majority of research investigating the validity of models of
behaviour change and the determinants of physical activity
behaviour have methodological limitations, often using self

Table 2 Description of how each component of the transtheoretical model is addressed during a physical activity consultation

Component of 
trans-theoretical model Physical activity consultation strategy Description of strategy

Decisional balance Decision balance table Reviewing advantages and disadvantages of becoming more active
Self-efficacy Discussing suitable activity opportunities Providing realistic opportunities for success and achievement 

(mastery experience). Discuss people in a similar situation who 
have been successful in changing their physical activity behaviour 
(modelling)

Experiential processes
Consciousness raising Decision balance table. Discussing 

current recommendations
Providing information about the benefits of being more physically 
active and discuss the current physical activity recommendations

Dramatic relief Decision balance Discussing the risks of inactivity
Environmental 
re-evaluation

Decision balance table Emphasize the social and environmental benefits of physical activity

Self re-evaluation Review of current physical activity status 
and assess values related to physical activity

Review of current physical activity status and assess values related 
to physical activity

Social liberation Discussing suitable activity opportunities Raise awareness of potential opportunities to be active and discuss 
how acceptable and availability they are to the individual

Behavioural processes
Counter conditioning Discussing suitable activity opportunities Discussion of how to substitute inactive options for more active ones
Helping relationships Establishing social support Seeking out friends, family, work colleagues who can support
Reinforcement 
management

Relapse prevention strategies Rewarding successful attempts to be active

Self liberation Goal setting Making commitments for activity
Stimulus control Relapse prevention Identifying situations that may have a negative impact on physical 

activity behaviour change and developing ways to prevent relapse 
during these situations
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Table 3

 

Physical activity consultation intervention for people with diabetes

Author Design Design Population Outcomes Results

Hasler 

 

et al

 

. [41] RCT Thirty-minute physical activity 
consultation delivered by researcher 
vs. standard diabetes and exercise leaflet

Thirty-four people with
Type 1 diabetes

Leisure time physical activity.
Three-week follow-up

Intervention significantly increased 
leisure time physical activity. Small 
decrease recorded in the control group

Kirk  et al  . [42] RCT Thirty-minute physical activity 
consultation delivered by researcher 
vs. standard diabetes and exercise leaflet

Twenty-six people with
Type 2 diabetes

Physical activity (self report 
and accelerometer).
Five-week follow-up

Intervention group recorded significant 
incre ases in both measures of physical 
activity. Control group recorded a decrease 
in physical activity

Kirk 

 

et al

 

. [22,43,44] RCT Thirty-minute physical activity 
consultation delivered by researcher 
at baseline and 6 months with support 
phone calls 1 and 3 months after the 
consultation vs. standard diabetes and 
exercise leaflet (also received phone 
calls unrelated to physical activity)

Seventy people with 
Type 2 diabetes

Physical activity (self report 
and accelerometer), stage and
process of exercise behaviour
change BMI, glycaemic control,
lipid profile, blood pressure, 
fibrinogen. Quality of life, 
exercise capacity.
Six- and 12-month follow-up

Significant improvements in the intervention 
group in physical activity levels, exercise 
capacity, stage and processes of exercise 
behaviour change, glycaemic control, 
systolic blood pressure, total cholesterol 
and fibrinogen. Control group recorded 
significant decreases in physical activity levels 
and deterioration in glycaemic control and 
BMI

Chun-Ja 

 

et al

 

. [20] Control 
group,
pre-post
design

Sixty- to 90-min physical activity  
consultation delivered by researcher

Forty-five people with
Type 2 diabetes

Stage of exercise behaviour 
change, physical activity levels, 
gycaemic control

Intervention group recorded significant 
improvements in all outcomes. 
Control group recorded no change

Di Loreto 

 

et al

 

. [45] RCT Thirty-minute physical activity 
consultation (not tailored to stage of 
change) delivered by physicians with 
support phone calls after 1 month, and 
15-min outpatient appointments every 
3 months. Control group received 
standard-care appointments every 
3 months

Three hundred and forty 
people  with Type 2 
diabetes

Physical activity levels (self 
report), BMI, glycaemic control.
Twenty-four-month follow-up

Intervention group recorded significant 
improvements in all outcomes. Control 
group recorded increase in BMI 
and no change in other outcomes

BMI, body mass index; RCT, randomized controlled trial.
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report of physical activity and the use of non-validated ques-
tionnaires. Research demonstrating the substantial protective
effects of a healthy lifestyle in the development [5,6] and man-
agement of Type 2 diabetes highlights the need for more good
quality research investigating effective methods of physical
activity promotion. Guidelines on how to conduct a physical
activity consultation have been provided, including a template
(Appendix 1, available online). It is hoped that these can be
used by diabetes and other health-care professionals, enabling
the widespread implementation of this intervention.

 

Competing interests

 

None to declare.

 

References

 

1 American College of Sports Medicine. Exercise and Type 2 diabetes.

 

Med Sci Sports Exerc

 

 2000; 

 

32

 

: 1345–1360.
2 Wilson W, Ary DV, Bigard A, Glasgow RE, Toobert DJ, Campbell

DR. Psychosocial predictors of self-care behaviours (compliance) and
glycemic control in non-insulin-dependent diabetes mellitus. 

 

Diabetes
Care

 

 1986; 

 

9

 

: 614–622.
3 Hays LM, Clark DO. Correlates of physical activity in a sample

of older adults with Type 2 diabetes. 

 

Diabetes Care

 

 1999; 

 

22

 

: 706–
712.

4 Krug LM, Haire-Joshu D, Heady SA. Exercise habits and exercise
relapse in persons with non-insulin-dependent diabetes mellitus.

 

Diabetes Educ

 

 1991; 

 

17

 

: 185–188.
5 Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT, Hamalainen H,

Ilanne-Parikka P 

 

et al

 

. Prevention of Type 2 diabetes mellitus by
changes in lifestyle among subjects with impaired glucose tolerance.

 

N Engl J Med

 

 2001; 

 

344

 

: 1343–1350.
6 Diabetes Prevention Program Research Group. Reduction in the

incidence of Type 2 diabetes with lifestyle intervention or metformin.

 

N Engl J Med

 

 2002; 

 

346

 

: 393–403.
7 Sevick MA, Dunn AL, Morrow MS, Marcus BH, Chen GJ, Blair SN.

Cost-effectiveness of lifestyle and structured exercise interventions in
sedentary adults: results of Project Active. 

 

Am J Prev Med

 

 2000; 

 

19

 

:
1–8.

8 Hanefeld M, Fischer S, Schmechel H, Rothe G, Schulze J, Dude H

 

et al

 

. Diabetes Intervention Study: Multi-intervention trial in newly
diagnosed NIDDM. 

 

Diabetes Care

 

 1991; 

 

14

 

: 308–317.
9 Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C

 

et al

 

. Physical activity and public health: a recommendation from the
Centers for Disease Control and prevention and the American
College of Sports Medicine. 

 

J Am Med Assoc

 

 1995; 

 

273

 

: 402–
407.

10 Dunn AL, Marcus BH, Kampert JB, Garcia ME, Kohl HW, Blair SN.
Comparison of lifestyle and structured interventions to increase
physical activity and cardiorespiratory fitness. 

 

J Am Med Assoc

 

1999; 

 

281

 

: 327–334.
11 Anderson RE, Wadden TA, Bartlett SJ, Zemel B, Verde TJ, Franck-

owiak SC. Effects of lifestyle activity vs. structured aerobic exercise
in obese women: a randomized trial. 

 

J Am Med Assoc

 

 1999; 

 

281

 

:
335–340.

12 Becher MH, Maiman LA. Sociobehavioural determinants of compli-
ance with health care and medical care recommendations. 

 

Med Care

 

1975; 

 

13

 

: 10–24.
13 Rodgers RW. A protection motivation theory of fear appeals and

attitude change. 

 

J Psychol

 

 1975; 

 

91

 

: 93–114.
14 Bandura A. Towards a unifying theory of behaviour change. 

 

Psychol
Rev

 

 1977; 

 

84

 

: 191–215.

15 Fishbein M, Ajzen I. 

 

Belief, Attitude, Intention and Behavior

 

. New
York: Addison-Wesley, 1975.

16 Ajzen I, Fishbein M. 

 

Understanding Attitudes and Predicting Social
Behaviour

 

. Englewood Cliffs, NJ: Prentice Hall, 1980.
17 Institute of Medicine. A new health system for the 21st century.

In: Briere, R, ed. 

 

Crossing the Quality Chasm.

 

 Washington, DC:
National Academy Press, 2001: 1–22.

18 Prochaska JO, Marcus BH. The transtheoretical model: application
to exercise. In: Dishman, R, ed. 

 

Advances in Exercise Adherence.

 

Georgia: Human Kinetics, 1994: 161–180.
19 Marshall SJ, Bidddle SJH. The transtheoretical model of behaviour

change. A meta-analysis of applications to physical activity and exercise.

 

Ann Behav Med

 

 2001; 

 

23

 

: 229–246.
20 Chun-Ja K, Ae-Ran H, Ji-Soo Y. The impact of a stage matched inter-

vention to promote exercise behaviour in participants with Type 2
diabetes. 

 

Int J Nurs Stud

 

 2004; 

 

41

 

: 833–841.
21 Mau MK, Glanz K, Severino R, Grive JS, Johnson B, Curb JD.

Mediators of lifestyle behaviour change in native Hawaiians: initial
findings from the Native Hawaiian Diabetes Intervention Program.

 

Diabetes Care

 

 2001; 

 

24

 

: 1770–1775.
22 Kirk A, Mutrie N, MacIntyre P, Fisher M. Promoting and maintain-

ing physical activity in people with type 2 diabetes. 

 

Am J Prev Med

 

2004; 

 

27

 

: 289–296.
23 Ji-Soo Y, Ae-Ran H, Hyun-Chul L, Chun-Ja K. Development and

validation of a computerized exercise intervention programme for
patients with Type 2 diabetes mellitus in Korea. 

 

Yonsei Med J

 

 2003;

 

44

 

: 892–904.
24 Kingery PM, Glasgow RE. Self-efficacy and outcomes expectations

in the self-regulation of non-insulin-dependent diabetes mellitus.

 

Health Educ

 

 1989; 

 

20

 

: 13–19.
25 Padgett DK. Correlates of self-efficacy beliefs among patients with

non-insulin-dependent diabetes mellitus in Zagreb, Yugoslavia.

 

Patient Educ Couns

 

 1991; 

 

18

 

: 139–147.
26 Swift CS, Armstrong JE, Beerman KA, Campbell RK, Pond-Smith D.

Attitudes and beliefs about exercise among persons with non-
insulin-dependent diabetes. 

 

Diabetes Educ

 

 1995; 

 

21

 

: 533–540.
27 Dishman RK, Ickes W. Self-motivation and adherence to therapeutic

exercise. 

 

J Behav Med

 

 1981; 

 

4

 

: 421–438.
28 Martin JE, Dubbert P, Katell AP, Thompson JK, Raczynski JR,

Lake M 

 

et al

 

. Behavioural control of exercise in sedentary adults.

 

J Consult Clin Psychol

 

 1984; 

 

52

 

: 795–811.
29 Tudor-Locke C, Bell RC, Myers AM, Harris SB, Ecclestone NA,

Lauzon N 

 

et al

 

. Controlled outcome evaluation of the First Steps
Program: a daily physical activity intervention for individual
with type II diabetes. 

 

Int J Obes Relat Metab Disord

 

 2004; 

 

28

 

: 113–
119.

30 Mutrie N, Wright A, Wilosn R, Guynnyeon K. Do pedometers
motivate people to walk more?

 

 J Sports Sci

 

 2004; 

 

22

 

: 254.
31 King AC, Blair SN, Bild DE, Dishman RK, Dubbert PM, Marcus B

 

et al

 

. Determinants of physical activity and interventions in adults.

 

Med Sci Sports Exerc

 

 1992; 

 

24

 

: S221.
32 Guion WK, Carter CA, Corwin SJ. Knowledge of exercise in patients

with diabetes mellitus. 

 

Med Sci Sports Exerc

 

 2000; 

 

31

 

: S361.
33 Wankel LM. Decision-making and social support strategies for

increasing exercise involvement. 

 

Journal of Cardiac Rehabilitation

 

1984; 

 

4

 

: 124–135.
34 Ary DV, Toobert D, Wilson W, Glasgow RE. Patient perspective on

factors contributing to non-adherence to diabetes regimens. 

 

Diabetes
Care

 

 1986; 

 

9

 

: 168–172.
35 Marsden E. The role of exercise in the well-being of people with

insulin-dependent diabetes mellitus: perceptions of patients and health
professionals. PhD Dissertation. Glasgow, UK: University of Glasgow,
1996.

36 Scottish Intercollegiate Guidelines Network. 

 

Management of Diabetes.
A National Clinical Guideline

 

. Guideline no. 55. Edinburgh: Scottish
Intercollegiate Guidelines Network, November 2001.

 

dme_2190.fm  Page 815  Thursday, July 12, 2007  5:25 PM



 

DIABETIC

 

Medicine Physical activity and Type 2 diabetes •

 

A. F. Kirk et al.

 

© 2007 The Authors.

 

816

 

Journal compilation © 2007 Diabetes UK. 

 

Diabetic Medicine

 

, 

 

24

 

, 809–816

 

37 Scottish Executive. 

 

Let’s Make Scotland More Active

 

. Edinburgh,
UK: Scottish Executive, 2003.

38 Rollnick S, Butler CC, McCambridge J, Kinnersley P, Elwyn G,
Resnicow K. Consultations about changing behaviour. 

 

Br Med J

 

2005; 

 

331

 

: 961–963.
39 Loughlan C, Mutrie N. Conducting an exercise consultation: guide-

lines for health professionals. 

 

J Inst Health Educ

 

 1995; 

 

33

 

: 78–82.
40 Rollnick S, Mason P, Butler C. 

 

Health Behaviour Change

 

. London,
UK: Churchill Livingstone, 1999.

41 Hasler T, Fisher BM, MacIntyre PD, Mutrie N. Exercise consultation
and physical activity in patients with Type 1 diabetes. 

 

Prac Diab Int

 

2000; 

 

17

 

: 44–48.
42 Kirk A, Higgins L, Hughes A, Fisher M, Mutrie N, McLean J 

 

et al

 

.

A randomized, controlled trial to study the effect of exercise consulta-
tion on the promotion of physical activity in people with Type 2
diabetes: a pilot study. 

 

Diabet Med

 

 2001; 

 

18

 

: 877–883.
43 Kirk A, Mutrie N, MacIntyre P, Fisher M. Increasing physical activity

in people with Type 2 diabetes. 

 

Diabetes Care

 

 2003; 

 

26

 

: 1186–1192.
44 Kirk A, Mutrie N, MacIntyre P, Fisher M. Effects of a 12-month

physical activity consultation intervention on glyceamic control and
on the status of cardiovascular risk factors in people with Type 2
diabetes. 

 

Diabetologia

 

 2004; 

 

47

 

: 821–832.
45 Di Loreto CD, Fanelli C, Lucidi P, Murdolo G, Cicco A, Parlanti N

 

et al

 

. Validation of a counselling strategy to promote the adoption
and the maintenance of physical activity by Type 2 diabetic subjects.

 

Diabetes Care

 

 2003; 

 

26

 

: 404–408.

 

dme_2190.fm  Page 816  Thursday, July 12, 2007  5:25 PM


