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Abstract

Background and Aims: Scientific research continues to advance and improve the

medical management of type 2 diabetes. However, the importance of lifestyle

management remains invaluable in treatment and tertiary prevention of this disease.

Day‐to‐day sedentariness is the fourth most important risk factor for mortality in

France. Numerous studies have demonstrated that physical activity is beneficial to

people with type 2 diabetes and various recommendations have been made to

encourage it. However, it is universally agreed that interventions that promote

physical activity, while they may enhance its practice in the short term, do not

impact on it over longer periods. It therefore seems essential to focus interventions

on an individual's capacity to persist with physical activity in the long term. By

looking at the literature, the aim of this review is to synthesize group and supervised

physical activity interventions for people with type 2 diabetes using variables based

on the following levers: motivation and self‐efficacy.

Methods: The PRISMA (Preferred Reporting Items for Systematic reviews and

Meta‐Analyses) methodology examined studies in English or French that are

registered in the PubMed, PsycINFO, and SportDiscus databases and were

published between 2005 and 2023, according to the following keywords:

Motivation OR self‐efficacy AND physical activity AND type 2 diabetes AND

intervention.

Results and Conclusion: Seven studies out of 1207 were included. Despite the

pertinence of the concepts of motivation and self‐efficacy and their complementar-

ity in physical activity management programs, few studies have yet proposed a

combined intervention for people with type 2 diabetes.
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1 | INTRODUCTION

1.1 | Background

In France, one person in four suffers from a chronic disease; after the

age of 65 years,1 the figure rises to three in four. By 2035, the

number of adults with diabetes is projected to be 592 million

worldwide.2 In France in 2015, 5% of the population3 had diabetes.

Limiting the prevalence and progression of the disease is therefore a

public health issue.

There is considerable evidence in the literature to suggest the

benefits of physical activity (PA) on both limiting the progress of type

2 diabetes (T2D) and encouraging the control of risk factors.4,5 The

World Health Organization defines PA as “any bodily movement

produced by skeletal muscles that requires energy expenditure […]

during leisure time, for transport to and from places, or as part of a

person's work.”6 The health benefits of PA have led to numerous

recommendations.4,7,8 It is recommended to perform an endurance

activity (e.g., brisk walking) at least three times a week at moderate

intensity (40%–60% VO2max) for at least 10 affiliated minutes with a

target of 150min a week. In addition, it is advisable to carry out

muscle‐strengthening activity at least twice a week at moderate (50%

of maximum repetition) to high (75%–80% of maximum repetition)

intensity, with three sets of around 10 repetitions per exercise and

between five and 10 exercises working the main muscles per

session.4,7,8 An active lifestyle should also be encouraged, by limiting

sedentary activities (e.g., watching television) to less than 7 h a day,

breaking up sitting time by getting up regularly, and increasing daily

PA by walking and taking the stairs rather than the lift.4 Nonetheless,

studies show that the majority of T2D patients remain sedentary.9,10

For example, a study of a PA program conducted during hospitaliza-

tion reported a daily sedentary time of T2D individuals of

approximately 6 h before hospitalization.9 Among the factors limiting

practice,11,12 psychology plays an important role. Indeed, several

authors have demonstrated a negative effect on PA caused by a lack

of motivation, denial of the disease, or psychological patholo-

gies.13–16 Thus, despite scientific evidence to the contrary and

despite the disease prevention policies implemented, the inability of

people with T2D to commit to, and persist with PA, remains a major

problem: patients either do not practice it or else quickly abandon it,

despite medical recommendations or prescriptions. It is therefore not

just a question of knowing what to do; the recommendation to “do it

for your health” of itself offers insufficient incentive.

In recent years, a new field of research and practice in

psychology has brought to the fore certain notions, notably theories

concerning motivation and self‐efficacy, that may provide levers for

both commitment and persistence issues.

The first variable of interest is motivation. This is a complex concept:

reference is made to 101 theories relating to this concept.17 In our

review, the options selected allow us to understand the processes

involved in the practice of PA and to propose levers for intervention. The

theory of self‐determination18 (i.e., quality of motivation and satisfaction

of basic psychological needs [BPNs]) is developed in this perspective. If

motivation can be considered to be dependent on individuals, an

approach based on the theory of self‐determination makes it possible to

think of it as dependent on the interaction between the individual and

their social environment. This would suggest that supervisors in the field

of adapted PA have levers at their disposal that could support their

patients' motivation. It is therefore clear that they might nurture a

conducive climate by creating the conditions for the satisfaction of the

three BPNs, that is, the need for autonomy (e.g., to feel free to practice or

not), for a sense of competence (e.g., to see oneself progressing in

physical practice either in terms of technique linked to the activity itself or

in terms of self‐knowledge), and for social proximity (e.g., benefitting from

the empathy of a supervisor or being part of a group that shares common

interests). Numerous studies have investigated the links of these concepts

to motivation in the context of health,19 sedentary behavior,20 and PA,

including the capacity to persist in engaging in PA.19,21–23

Another variable of interest in issues related to engagement or

persistence in PA is self‐efficacy, of which the links to PA are well

established.24,25 Self‐efficacy is defined as “the individual's belief in his or

her ability to organize and execute the course of action required to

produce desired results.”26 From this perspective, self‐efficacy in

performing an action influences: (i) its course; (ii) the amount of energy

invested in the effort; (iii) perseverance in the action; (iv) resilience; and, of

course, (v) the degree of success. Self‐efficacy is a measure that can be

applied to any field (e.g., PA, diet, and self‐awareness). As in the case of

support for self‐determined motivation, it is possible to conceive

interventions that would encourage a person's self‐efficacy (i) by

identifying previous successful experiences, (ii) by creating the conditions

for vicarious learning within a group, (iii) by enabling them to control their

physiological and emotional reactions, and finally, (iv) by taking into

account the integration of information.27

Links are found between the definitions of the two notions (i.e.,

motivation and self‐efficacy). The authors refer to the abilities, skills,

and energy required to implement behaviors to achieve results and to

set goals. The link between PA and self‐efficacy is reinforced by

autonomous motivation that is sustained up to 12 months after a PA

intervention with people with T2D.28 If PA is started by choice or

desire, then self‐efficacy is shown to be a predictor of perseverance.

It would therefore seem interesting to combine interventions related

to both motivation and self‐efficacy to promote the practice and

perseverance of PA in people with T2D.

1.2 | Aims

The aim of this paper is to review interventions designed to increase the

amount of PA undertaken by people withT2D, based on two particularly

promising frameworks theories of motivation and self‐efficacy.

2 | METHOD

The recommendations of the PRISMA (Preferred Reporting Items for

Systematic reviews and Meta‐Analyses)29,30 protocol were followed.
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2.1 | Eligibility criteria and data items

To define the research criteria, the Patient, Problem or Population,

Intervention, Comparison, Control or Comparator, Outcomes and

Study design (PICOS)29,30 was used. As T2D occurs mainly in adults,

research was restricted to adults.

To be included in this review, the intervention presented in a study

must have corresponded to optimal conditions to support the practice of

PA in this specific public. These optimal conditions are similar to (1): a

group PA practice led by a professional (i.e., an activity to reinforce the

motivational aspect of a supervised group practice) and (2) a group

intervention in psychology (i.e., on the motivation and/or self‐efficacy

through—amongst other things—the satisfaction of BPN, positive feed-

back, dialog on behavioral change, problem‐solving or analysis of obstacles

linked to PA practice), a type of intervention that results in people being

supported in a concrete way in their practice and in its implementation

both on a daily basis and over the long term. To homogenize the types of

interventions, only those carried out in person were included.

Randomized interventional studies were particularly valued, and

studies were included if the control groups were either following a

standard PA program (i.e., no motivational intervention), encouraged to

practice regular PA independently, following a digital PA program (e.g.,

mobile app, videos), on a waiting list for the experimental intervention, or

not following a specific intervention (i.e., standard care). However, due to

the limited number of studies included, nonrandomized interventional

studies meeting the eligibility criteria were also included. The primary

outcomes sought were related to anthropometric measures and percent-

age of glycated hemoglobin (HbA1c), the amount of PA (e.g., self‐reporting

on the amount of PA performed and fitness tests), and psychological

measures related to motivation and/or self‐efficacy (e.g., self‐reporting of

quality of motivation, self‐efficacy toward PA). Finally, the studies needed

to be available in full text.

2.2 | Information sources

The inclusion of studies in this review followed a common search

strategy across the three databases used. To explore the different

scientific fields of the subject, the search was conducted in three

databases: PubMed (Medicine and psychiatry), PsycINFO (Psychol-

ogy), and SportDiscus (Sport and sports medicine). To focus on recent

work, the articles included were between 2005 and 2023 (i.e., an

18‐year interval) and were written in English or French.

2.3 | Search and study selection

Initially, a search associating the psychological variable and PA was

conducted in each database (e.g., Motivation OR Self‐efficacy AND

Physical activity). To be more precise, the searches were oriented

toward the T2D population (e.g., Motivation OR Self‐efficacy AND

Physical activity AND type 2 Diabetes). The “intervention” filter was

then added (e.g., Motivation OR Self‐efficacy AND Physical activity

AND type 2 Diabetes AND Intervention). A selection process was

performed following precise steps (i.e., identification, screening,

eligibility, and inclusion), during which duplicates were removed and

articles were selected according to the inclusion criteria listed in

Figure 1. The identification step resulted in a total of 1433 references

in the three databases (see Figure 1). After removing duplicates, 1275

studies were filtered by title and abstract and 910 were excluded for

various reasons: because they did not address the target audience,

because the data collection was insufficiently supported from a

scientific point of view, because they were observational studies, or

because the experimental design was not presented. The remaining

365 references dealt with interventions for people with T2D aiming to

increase their level of PA.

2.4 | Data collection process

Data extraction was performed by the first author. The selection of

articles was validated at each step by the co‐authors (i.e., identifica-

tion, screening, eligibility, and inclusion).

2.5 | Study selection

At the eligibility stage, articles that did not deal with interventions on the

motivational variables of interest in PA for people with T2D and articles

that did not involve a group intervention combining PA and face‐to‐face

psychological intervention were excluded (n=307) (cf. Figure 1). Any

articles proposing an intervention via mobile health applications, the web,

or SMS were excluded. It was also specified that the intervention should

concern weekly PA supervised by a professional. If the intervention only

offered advice, consultations, discussion groups, or prescriptions, without

PA, the article was not selected.

For the final stage, articles were selected on the basis of the full text;

abstracts alone did not provide sufficiently detailed information for

inclusion. Thus, 51 articles were excluded on the basis of the criteria

developed above. Particular attention was paid to the psychological

content of the intervention. In addition to direct intervention in PA (i.e.,

supervised practice), the study had to propose a direct psychological

intervention relating to motivation and/or self‐efficacy (e.g., behavior

adopted by the supervisor to support the satisfaction of the partici-

pants' BPN, discussion groups with a professional on the analysis of the

obstacles and levers to the practice of PA, and setting of objectives). Thus,

articles proposing motivational interviews and telephone coaching were

excluded. In the end, only seven articles met all the criteria for inclusion in

the PRISMA review.

2.6 | Characteristics of selected studies

For each included study, the population and sample size, character-

istics of the intervention, and characteristics of the control group (if

available) were extracted.
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The common objective of the included studies was principally to

analyze the effects of an intervention to improve health behaviors,

including PA, in people with T2D. Some of the studies announced at

the outset their intention to address the notions of motivation and/or

self‐efficacy.31–34 Five out of seven studies were random-

ized.31–33,35,36 One of the inclusion criteria for the studies was the

type of provider. In all seven selected studies, the providers were

paramedical and PA professionals. These were either adapted PA

professionals,35,37 physiotherapists,31,34,36 sports science students,32

or exercise leaders.33 Management was provided by professionals

from different fields and could include a dietitian or nutrition-

ist,31,34–37 a psychologist,31,35,37 a cardiac rehabilitation nurse and

consultant,31 a stress management instructor and group facilitator,36

an instructor,32 and/or a researcher.33

The bulk of the data collected were psychological measures (e.g.,

motivation, self‐efficacy, quality of life, perceived health, vitality,

beliefs, health behaviors, etc.) and PA measures (e.g., self‐reporting

on the amount of PA performed and fitness tests). Motivation

measures were varied: support for BPN, quality of motivation, and

perceived competence; while self‐efficacy could be measured from

differing angles which, in the included studies, might be with

reference to barriers, walking, exercise, weight, or diet. Weight was

reported in all studies. HbA1c, body mass index (BMI), waist

circumference, blood glucose levels, medical treatments, and medical

history were also all assessed.

3 | RESULTS

3.1 | General results

For the five randomized studies,31–33,35,36 430 subjects participated

in the experimental group, representing a mean of 52.1% of the initial

population of each study. On mean, the seven studies included 292.4

people (SD = 386.1) with a minimum of 81 subjects and a maximum

of 1156. A total of 2096 subjects were considered in the included

studies. The subjects were adults with T2D (M = 62.6 years), with a

majority of women (62.1%). Three of the seven studies also included

people with hypertension, dyslipidemia, coronary heart disease, or

metabolic syndrome.31,33,34 The majority of subjects were inactive or

below recommended levels of PA. For the studies that identified this

information,31,33,35,36 the subjects had a mean BMI of 33.1 kg/m2 and

were therefore obese. Their mean HbA1c was 7%.32,33,37

All studies offered supervised group PA sessions at least once a

week and at most three times a week. In three studies, independent

PA sessions were strongly encouraged in addition to supervised

sessions.31–33 These PA interventions were combined with an

intervention on motivation and/or self‐efficacy. For three of them,

a dietary intervention was also proposed.31,34,36,37 The main format

of these complementary interventions was group discussion meet-

ings. For the five randomized studies, the control groups were made

up of people who were either on a waiting list31 or already receiving

F IGURE 1 Flowchart. PA, physical activity.
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the usual care, including encouragement to engage in PA32,35,36 or to

follow online courses on diabetes, PA, diet, stress management, and

aging.33 Program durations varied from a minimum of 2 months to a

maximum of 24 months. Only two studies offered a remote

evaluation of the intervention at 6 months38 and 12 months.34

3.2 | Results of each study

The results of the seven included studies have been summarized in

Table 1. In the first study,32 the authors proposed to evaluate the

effects of a 12‐month intervention on self‐determined motivation,

health behaviors, and health of people withT2D. A total of 108 adults

with T2D and coronary heart disease were randomly assigned to two

groups (i.e., control and intervention groups). Fifty‐seven of them

were given a PA program consisting of two 60‐min sessions of PA per

week. They were strongly advised to complete their training with an

additional session carried out independently. The subjects could

monitor their PA using a training diary. The intervention was

designed to support BPN and was supervised by an instructor and

sport science students. The control group was encouraged to

continue PA. In addition to measures of adherence, the data assessed

were either situational and contextual measures (i.e., BPN satisfac-

tion, type of motivation, perceived competence, perceived health,

and vitality), or behavioral (i.e., effort and quality of PA and blood

glucose measurement) or medical (i.e., HbA1c and blood glucose

levels). After various analyses, the authors demonstrated that the

satisfaction of needs (i.e., competence and autonomy) led to an

improvement in autonomous motivation and an increase in the

amount of PA. The profile of the subjects (i.e., age and gender)

seemed to have an effect on the satisfaction of BPN and on the

amount of PA at the end of the program. The analysis of the results

showed several significantly greater effects in the intervention group

when compared to the control group, notably on the satisfaction of

BPN, performance in PA, vitality, perceived health, perceived

competence, and motivation. However, the intervention had no

significant impact on weight over time.

The second study34 looked at motivation, barriers, and adher-

ence to an intervention designed to increase PA of people with T2D,

hypertension, and/or dyslipidemia. These were inactive people who

had a BMI of less than 35 kg/m2. In total, 1156 subjects participated

in a group training program supervised by a physiotherapist, for at

least 3 h/week for 4 months. Subjects attended training on exercise

and diet. A dietitian provided dietary advice up to eight times a year.

A motivational dialog was required. All measurements were taken

before, after, and at 12 months. The physical condition of the

subjects was assessed by means of a submaximal test on an

ergocycle. There was no information on the intensity required for

the fitness tests. Biological and anthropometric measurements were

also collected. Attitudes, experiences, and barriers related to PA and

self‐reported health were assessed through a qualitative question-

naire. The data were complemented with qualitative and group

interviews on attitude, experience of, and barriers to, PA, and self‐

reported health. The effects of the intervention were observed both

immediately after the program and at 1 year, with particular attention

given to improvements in the amount of PA, the level of fitness,

weight loss, and the reduction of the BMI. Perceived health and

motivation were also seen to improve.

The third study37 aimed to examine the feasibility and effective-

ness of a community‐based, multidisciplinary educational interven-

tion (described below), designed to improve quality of life and self‐

management in sedentary, overweight, or obese people with T2D.

Psychologists, nutritionists, and professionals in adapted PA were

involved in a 9‐month program. One and thirty subjects were

included and benefitted from the intervention, while a total of 81

people were evaluated before and after. The program proposed three

areas of intervention: PA, motivation, and nutrition. All were adapted

to the patients' level of PA, motivation, and self‐efficacy. Regarding

PA, subjects performed 2 weekly supervised group sessions of

aerobic, resistance, and moderate‐ to high‐intensity exercise. The

motivational intervention proposed by the authors consisted of two

group meetings per month focusing on different themes: benefits of

diet and PA, home and outdoor training methods, analysis of barriers,

and problem‐solving in diabetes management. It was conducted by a

psychologist trained in motivational interviewing in the context of

behavior change. Finally, the nutritional intervention included a group

meeting every 3 months that focused on a Mediterranean diet and

healthy foods, proper meal distribution for diabetes control, and the

prevention and management of hypoglycemia. Data were collected

using a study‐specific questionnaire assessing perceived health,

health behavior, and beliefs and barriers related to PA. A quality of

life questionnaire was also proposed as well as a measurement of

HbA1c and weight. The analysis of the data showed various positive

and significant effects, particularly on biological and anthropometric

measurements, perception of health status, health behavior, and PA.

As regards HbA1c, there was a significant decrease of 0.4 points. For

PA, the data showed that in addition to increased confidence in the

benefits of PA and in the role of the trainer, 20 more people engaged

in unsupervised PA when the intervention program had finished.

The main objective of the fourth included study35 was to analyze

the effects of a PA intervention combined with a motivational

intervention for people with T2D. The 159 people included in the

study chose whether to participate in the experimental or control

group. In contrast to the previous study, no nutritional intervention

was performed. A total of 69 people participated in a 9‐month

program of 1 h of group PA, two to three times a week, supervised by

an adapted PA professional. This program was complemented by 12

group meetings on the theme of motivation to engage in PA, led by a

psychologist. Topics included the virtues of, and recommendations,

for PA, training methods, barrier analysis, and problem‐solving. The

psychologist adopted a behavior change style (i.e., taking into

account the person's attitude, perceived social norms, intention to

adopt a behavior, and perceived control). The control group (n = 90)

received the usual PA recommendations. To compare the two groups,

physical condition tests were conducted, together with anthropo-

metric and biological measurements and a questionnaire on the

MAUDET‐COULOMB ET AL. | 5 of 16



T
A
B
L
E

1
T
ab

le
o
f
ch

ar
ac
te
ri
st
ic
s.

R
ef
er
en

ce
s

R
an

d
o
m
iz
at
io
n

Sa
m
p
le

si
ze
/p

o
p
ul
at
io
n

D
es
cr
ip
ti
o
n
o
f
th
e
in
te
rv
en

ti
o
n

T
yp

e
o
f
st
ak

eh
o
ld
er

T
im

e
Sc

al
es
/m

ea
su

re
s

O
ut
co

m
es

E
ff
ec

t
si
ze

G
al
la
gh

er
et

al
.3
1

A
us
tr
al
ia

Y
es

N
=
1
4
8

P
eo

p
le

w
it
h
a
b
o
d
y
m
as
s
in
d
ex

b
et
w
ee

n
2
7
an

d
3
9
kg

/
m

2
w
it
h
co

ro
na

ry
he

ar
t

d
is
ea

se
an

d
/o

r
T
2
D
,a

b
le

to
en

ga
ge

in
re
gu

la
r
P
A
.

H
E
E
LP

gr
o
up

(n
=
8
3
):

Su
p
er
vi
se
d
P
A
,
m
in
im

um
tw

ic
e

6
0
m
in
/w

ee
k.

P
ed

o
m
et
er

an
d
en

co
ur
ag

em
en

t
to

d
o

P
A

at
ho

m
e,

3
0
–
6
0
m
in

p
er

d
ay

.
In
fo
rm

at
io
n
an

d
su
p
p
o
rt

se
ss
io
ns
,f
o
ur

9
0
‐m

in
se
ss
io
ns
.

T
he

m
es
:

H
ea

lt
h
co

ns
eq

ue
nc

es
o
f
b
ei
ng

o
ve

rw
ei
gh

t,
he

al
th

b
en

ef
it
s
o
f

w
ei
gh

t
lo
ss
,
co

gn
it
iv
e
b
eh

av
io
r

ch
an

ge
st
ra
te
gi
es
,
p
ro
b
le
m
‐s
o
lv
in
g

to
o
ve

rc
o
m
e
b
ar
ri
er
s
an

d
se
lf
‐

m
an

ag
em

en
t
st
ra
te
gi
es
;
no

te
b
o
o
ks

to
d
ev

el
o
p
p
ro
b
le
m
‐s
o
lv
in
g
sk
ill
s,

en
co

ur
ag

e
m
o
ti
va

ti
o
n
an

d
ga

in
a

se
ns
e
o
f
m
as
te
ry

in
w
ei
gh

t

re
d
uc

ti
o
n;

p
ri
nc

ip
le
s
o
f
b
eh

av
io
ra
l

an
d
co

gn
it
iv
e
b
eh

av
io
ra
l
th
er
ap

y,
gu

id
ed

b
y
so
ci
al

le
ar
ni
ng

th
eo

ry
an

d
ai
m
in
g
to

p
ro
m
o
te

se
lf
‐e
ff
ic
ac
y

fo
r
w
ei
gh

t
re
d
uc

ti
o
n.

U
su

al
ca
re

(n
=
6
5
):
W

ai
ti
ng

lis
t

D
ie
ti
ti
an

P
sy
ch

o
lo
gi
st

P
hy

si
o
th
er
ap

is
ts

N
ur
se

C
ar
d
ia
c
re
ha

b
ili
ta
ti
o
n

co
ns
ul
ta
nt

1
6
w
ee

ks
W

ei
gh

t
H
ei
gh

t

B
M
I

T
he

6
‐m

in
w
al
k
te
st

3
9
,4
0

Se
m
i‐
st
ru
ct
ur
ed

in
te
rv
ie
w

b
as
ed

o
n
th
e
G
P
A
Q

4
1

Se
lf
‐e
ff
ic
ac
y
fo
r
W

ei
gh

t
Lo

ss

Q
ue

st
io
nn

ai
re

3
8

P
er
so
na

l
hi
st
o
ry

M
ed

ic
al

tr
ea

tm
en

ts
,
fa
m
ily

hi
st
o
ry
,
sm

o
ki
ng

.
A
ge

Se
x

N
at
io
na

lit
y

M
ar
it
al

st
at
us

P
la
ce

o
f
re
si
d
en

ce
E
m
p
lo
ym

en
t
st
at
us

A
na

ly
si
s

ex
pe

ri
m
en

ta
l

ve
rs
us

co
nt
ro
l

gr
ou

ps

W
ei
gh

t
B
M
I

W
ai
st ci
rc
um

fe
re
nc

e
A
m
o
un

t
o
f
P
A

W
al
ki
ng

d
is
ta
nc

e
W

ei
gh

t
lo
ss

se
lf
‐

ef
fi
ca
cy

N
A

N
A

N
A

N
A

N
A

N
A

H
al
va

ri

et
al
.3
2

N
o
rw

ay

Y
es

N
=
1
0
8

A
d
ul
ts

w
it
h
T
2
D

an
d
co

ro
na

ry
he

ar
t
d
is
ea

se
.

P
A

in
te
rv
en

ti
o
n
gr
o
up

(n
=
5
7
):

T
w
o
se
ss
io
ns

o
f
P
A

p
er

w
ee

k
o
f

6
0
m
in
+
1
se
ss
io
n
o
f
se
lf
‐d
ir
ec

te
d

P
A

(r
ec

o
m
m
en

d
at
io
n)
.

D
ia
ry

fo
r
se
lf
‐t
ra
in
in
g.

T
ra
in
in
g
d
es
ig
ne

d
to

su
p
p
o
rt

B
P
N

(c
ho

ic
e
o
f
tr
ai
ni
ng

ti
m
es
,c

ho
ic
e
o
f

P
A

fo
r
se
lf
‐t
ra
in
in
g,

fo
cu

s
o
n

m
as
te
ry

o
f
P
A

ap
p
ro
p
ri
at
e
to

sk
ill

an
d
ab

ili
ty

le
ve

l,
en

co
ur
ag

em
en

t
to

d
o
hi
gh

‐i
nt
en

si
ty

P
A
,

en
co

ur
ag

em
en

t
to

ke
ep

a
tr
ai
ni
ng

d
ia
ry
,
p
o
si
ti
ve

fe
ed

b
ac
k,

p
ar
ti
ci
p
at
io
n
o
f
al
l
b
en

ef
ic
ia
ri
es
,

le
ar
ni
ng

ea
ch

o
th
er
's
na

m
es
).

C
o
nt
ro
l
gr
o
up

(n
=
5
1
):

E
nc

o
ur
ag

em
en

t
to

co
nt
in
ue

P
A
.

In
st
ru
ct
o
rs

St
ud

en
ts

in
sp
o
rt

sc
ie
nc

e

12
m
on

th
s

H
ea

lt
h
‐C

ar
e
C
lim

at
e4

2

B
P
N

Sa
ti
sf
ac
ti
o
n
in

E
xe

rc
is
e

Sc
al
e4

3

1
8
‐i
te
m

T
re
at
m
en

t
Se

lf
‐

re
gu

la
ti
o
n

Sc
al
e
fo
r
P
A
4
4
(m

o
d
if
ie
d
fo
r

co
nt
ex

t)
4
‐i
te
m

P
er
ce

iv
ed

C
o
m
p
et
en

ce
Sc

al
es

4
5

(a
d
ap

te
d
to

P
A

an
d
b
lo
o
d

gl
uc

o
se

m
ea

su
re
m
en

t

re
sp
ec

ti
ve

ly
)

1
0
‐i
te
m

Sc
al
e4

6
(a
d
ap

te
d
to

P
A

p
er
fo
rm

an
ce

an
d

b
lo
o
d
gl
uc

o
se

m
ea

su
re
m
en

t)

A
na

ly
si
s

ex
pe

ri
m
en

ta
l

ve
rs
us

co
nt
ro
l

gr
ou

ps

T
o
ta
l
ne

ed
sa
ti
sf
ac
ti
o
n

in
P
A

A
ut
o
no

m
o
us

m
o
ti
va

ti
o
n

fo
r
P
A

C
o
nt
ro
lle

d
m
o
ti
va

ti
o
n

fo
r
P
A

P
er
ce

iv
ed

co
m
p
et
en

ce
fo
r
P
A

P
er
ce

iv
ed

co
m
p
et
en

ce
fo
r

d
=
0
.7
2

d
=
0
.5
2

d
=
0
.3
6

d
=
0
.4
6

d
=
0
.2
3

d
=
0
.5
7

d
=
0
.4
6

d
=
0
.2
5

d
=
0
.4
1

d
=
−
0.
28

d
=
−
0.
10

6 of 16 | MAUDET‐COULOMB ET AL.



T
A
B
L
E

1
(C
o
nt
in
ue

d
)

R
ef
er
en

ce
s

R
an

d
o
m
iz
at
io
n

Sa
m
p
le

si
ze
/p

o
p
ul
at
io
n

D
es
cr
ip
ti
o
n
o
f
th
e
in
te
rv
en

ti
o
n

T
yp

e
o
f
st
ak

eh
o
ld
er

T
im

e
Sc

al
es
/m

ea
su

re
s

O
ut
co

m
es

E
ff
ec

t
si
ze

T
he

Sh
o
rt

F
ro
m

H
ea

lt
h

Su
rv
ey

3
6
4
7
(o
nl
y
2

q
ue

st
io
ns
)

T
w
o
q
ue

st
io
ns

fr
o
m

a

Sw
ed

is
h
st
ud

y
as
se
ss
in
g

p
er
ce

iv
ed

he
al
th

4
8

6
‐i
te
m

Su
b
je
ct
iv
e
V
it
al
it
y

Sc
al
e4

9

W
ei
gh

t

H
b
A
1
c

B
lo
o
d
su
ga

rs

b
lo
o
d
su

ga
r

te
st
in
g

P
er
fo
rm

an
ce

o
f
P
A

P
er
fo
rm

an
ce

o
f

b
lo
o
d
su

ga
r

te
st
in
g

V
it
al
it
y

P
er
ce

iv
ed

he
al
th

G
lu
co

se
co

nt
ro
l

B
o
d
y
w
ei
gh

t

O
ls
on

an
d

M
cA

ul
ey

3
3

U
SA

Y
es

N
=
1
1
6

T
2
D

o
r
p
eo

p
le

w
it
h
m
et
ab

o
lic

sy
nd

ro
m
e,

b
et
w
ee

n
5
0
an

d
7
5
ye

ar
s
o
f
ag

e,
w
it
h
no

co
nt
ra
in
d
ic
at
io
ns

to
P
A
,

w
ho

ar
e
no

t
p
hy

si
ca
lly

ac
ti
ve

fo
r
m
o
re

th
an

3
0
m
in

tw
ic
e
a
w
ee

k.

P
A

gr
o
up

(n
=
5
8
):

W
al
ki
ng

o
n
th
e
sp
o
t,
th
re
e
ti
m
es

a

w
ee

k
th
en

d
ec

re
as
e
to

o
nc

e
a
w
ee

k
ev

er
y
fo
rt
ni
gh

t.
A
ss
ig
ne

d
in
d
ep

en
d
en

t
ae

ro
b
ic

ex
er
ci
se

(w
al
ki
ng

),
en

co
ur
ag

em
en

t
to

in
cr
ea

se
as

ti
m
e
go

es
o
n
(t
hi
rd

an
d

fo
ur
th

w
ee

k,
tw

o
in
d
ep

en
d
en

t
se
ss
io
ns

p
er

w
ee

k.
W

ee
k
5
,
fo
ur

ti
m
es

a
w
ee

k.
W

ee
k
7
,
no

m
o
re

su
p
er
vi
se
d
se
ss
io
ns
).

W
ri
ti
ng

a
d
ia
ry

at
ho

m
e.

F
o
ur

1
‐h

th
eo

ry
‐b
as
ed

gr
o
up

w
o
rk
sh
o
p
s.

B
eh

av
io
r
m
o
d
if
ic
at
io
n
st
ra
te
gi
es

b
as
ed

o
n
so
ci
al

co
gn

it
iv
e
th
eo

ri
es
.

F
o
cu

s
o
n
se
lf
‐e
ff
ic
ac
y
an

d
se
lf
‐

re
gu

la
ti
o
n
re
la
te
d
to

P
A
.
G
o
al

se
tt
in
g
an

d
m
o
ni
to
ri
ng

.
O
nl
in
e
ed

uc
at
io
n
gr
o
up

(n
=
5
8
):

O
ne

‐h
o
ur

o
nl
in
e
co

ur
se
s
o
n
d
ia
b
et
es

an
d
he

al
th

(1
)
gl
uc

o
se

an
d
it
s

im
p
o
rt
an

ce
,
(2
)
gl
uc

o
se

an
d
in
su
lin

,
(3
)
w
ei
gh

t
co

nt
ro
l,
(4
)
d
ie
t
an

d
nu

tr
it
io
n,

(5
)
P
A
,
(6
)
p
re
ve

nt
io
n
o
f

d
ia
b
et
es

co
m
p
lic
at
io
ns
,(
7
)
st
re
ss

m
an

ag
em

en
t,
an

d
(8
)
he

al
th
y

ag
in
g)
.

V
id
eo

s,
re
ad

in
gs
,a

ct
iv
it
ie
s,
an

d
q
ue

st
io
ns
.

R
es
ea

rc
he

rs
E
xe

rc
is
e
le
ad

er
s

8
w
ee

ks
Si
ze

W
ei
gh

t

B
M
I

M
ed

ic
al

hi
st
o
ry
,
m
ed

ic
al

tr
ea

tm
en

ts
,

d
em

o
gr
ap

hi
c
d
at
a

A
cc
el
er
o
m
et
er

(A
ct
ig
ra
p
h;

M
o
d
el

G
T
1
M
o
r
G
T
3
X
).

B
ar
ri
er
s‐
sp
ec

if
ic

Se
lf
‐E
ff
ic
ac
y

Sc
al
e5

0

Se
lf
‐e
ff
ic
ac
y
w
al
ki
ng

sc
al
e5

1

Se
lf
‐e
ff
ic
ac
y
sc
al
e
fo
r

o
b
st
ac
le
s,
w
al
ki
ng

an
d

ex
er
ci
se

5
2

1
2
‐i
te
m

P
A

Se
lf
‐R
eg

ul
at
io
n

Sc
al
e5

3

A
na

ly
si
s

ex
pe

ri
m
en

ta
l

gr
ou

p

W
al
ki
ng

Se
lf
‐

E
ff
ic
ac
y
(W

2
)

W
al
ki
ng

Se
lf
‐

E
ff
ic
ac
y
(M

2
)

W
al
ki
ng

Se
lf
‐

E
ff
ic
ac
y
(M

6
)

B
ar
ri
er
s
Se

lf
‐

E
ff
ic
ac
y
(W

2
)

B
ar
ri
er
s
Se

lf
‐

E
ff
ic
ac
y
(M

2
)

B
ar
ri
er
s
Se

lf
‐

E
ff
ic
ac
y
(M

6
)

E
xe

rc
is
e
Se

lf
‐

E
ff
ic
ac
y
(W

2
)

E
xe

rc
is
e
Se

lf
‐

E
ff
ic
ac
y
(M

2
)

E
xe

rc
is
e
Se

lf
‐

E
ff
ic
ac
y
(M

6
)

Se
lf
‐ R
eg

ul
at
io
n
(M

2
)

Se
lf
‐ R
eg

ul
at
io
n
(M

6
)

M
o
d
er
at
e
to

V
ig
o
ro
us

P
A

(M
2
)

M
o
d
er
at
e
to

V
ig
o
ro
us

P
A

(M
6
)

d
=
0
.6
8

d
=
0
.9
6

d
=
0
.7
4

d
=
0
.4
2

d
=
0
.2
0

d
=
−
0.
15

d
=
0
.2
6

d
=
0
.3
2

d
=
−
0.
04

d
=
1
.4
8

d
=
0
.7
3

d
=
0
.7
6

d
=
0
.3
5

(C
o
nt
in
ue

s)

MAUDET‐COULOMB ET AL. | 7 of 16



T
A
B
L
E

1
(C
o
nt
in
ue

d
)

R
ef
er
en

ce
s

R
an

d
o
m
iz
at
io
n

Sa
m
p
le

si
ze
/p

o
p
ul
at
io
n

D
es
cr
ip
ti
o
n
o
f
th
e
in
te
rv
en

ti
o
n

T
yp

e
o
f
st
ak

eh
o
ld
er

T
im

e
Sc

al
es
/m

ea
su

re
s

O
ut
co

m
es

E
ff
ec

t
si
ze

R
o
es
sl
er

an
d

Ib
se
n
3
4

D
en

m
ar
k

N
o

N
=
1
1
5
6

P
eo

p
le

w
it
h
T
2
D
,d

ys
lip

id
em

ia
,

an
d
/o

r
hy

p
er
te
ns
io
n,

in
ac
ti
ve

.

W
it
h
a
B
M
I<

3
5
,

ab
le

to
p
er
fo
rm

su
p
er
vi
se
d
P
A

se
ss
io
ns
.

Su
p
er
vi
se
d
gr
o
up

p
hy

si
ca
lt
ra
in
in
g
o
f
at

le
as
t
3
h
p
er

w
ee

k.
E
xe

rc
is
e
an

d
d
ie
t
tr
ai
ni
ng

p
ro
gr
am

.
D
ie
ta
ry

co
un

se
lin

g
up

to
ei
gh

t
ti
m
es

a
ye

ar
.

M
o
ti
va

ti
o
na

l
d
ia
lo
g
b
as
ed

o
n

P
ro
ch

as
ka

an
d
D
iC
le
m
en

te
's
5
4

p
ri
nc

ip
le
s
o
f
b
eh

av
io
r
ch

an
ge

.

P
hy

si
o
th
er
ap

is
ts

D
ie
ti
ti
an

s
4
m
o
nt
hs

P
hy

si
ca
l
co

nd
it
io
n
te
st
s

(s
ub

m
ax
im

al
)

W
ei
gh

t
H
ei
gh

t

B
M
I

W
ai
st

ci
rc
um

fe
re
nc

e
B
lo
o
d
p
re
ss
ur
e

Q
ua

lit
at
iv
e
an

d
gr
o
up

in
te
rv
ie
w
s

Q
ua

lit
at
iv
e
q
ue

st
io
nn

ai
re

o
n

at
ti
tu
d
e,

ex
p
er
ie
nc

es
an

d
b
ar
ri
er
s
to

P
A
,
an

d
se
lf
‐

re
p
o
rt
ed

he
al
th
.

A
na

ly
si
s
be

fo
re

ve
rs
us

af
te
r

in
te
rv
en

ti
on

P
hy

si
ca
l
co

nd
it
io
n

af
te
r
an

d
at

1
ye

ar
F
it
ne

ss
le
ve

l
af
te
r

p
ro
gr
am

an
d
at

1
ye

ar

W
ei
gh

t
af
te
r

p
ro
gr
am

an
d
at

1
ye

ar
B
M
I
af
te
r
p
ro
gr
am

an
d
at

1
ye

ar
M
o
ti
va

ti
o
n

P
er
ce

iv
ed

he
al
th

N
A

N
A

N
A

N
A

N
A

N
A

G
al
lè

et
al
.3
5

It
al
y

Y
es

N
=
1
5
9

T
2
D

d
ia
gn

o
se
d
fo
r
at

le
as
t
o
ne

ye
ar
,
b
et
w
ee

n
5
0
an

d
7
0
.

Li
vi
ng

in
a
co

m
m
un

it
y.

W
it
ho

ut
m
aj
o
r
co

m
p
lic
at
io
ns
.

W
it
ho

ut
co

nt
ra
in
d
ic
at
io
ns

to
P
A
.

In
te
rv
en

ti
o
n
gr
o
up

(n
=
6
9
):

O
ne

ho
ur

o
f
P
A
,
tw

o
to

th
re
e
ti
m
es

a

w
ee

k
no

nc
o
ns
ec

ut
iv
el
y.

M
ax
im

um
1
0
p
eo

p
le

p
er

se
ss
io
n.

T
w
el
ve

1
‐h

gr
o
up

m
ee

ti
ng

s
ar
o
un

d
m
o
ti
va

ti
o
n
fo
r
P
A
.M

in
im

um
o
f
tw

o

w
ee

ks
b
et
w
ee

n
ea

ch
m
ee

ti
ng

.
D
is
cu

ss
io
ns

o
n
th
e
b
en

ef
it
s
an

d
ri
sk
s
o
f
P
A
,
P
A

re
co

m
m
en

d
at
io
ns

fo
r
T
2
D

p
at
ie
nt
s,
p
re
se
nt
at
io
n
o
f

ho
m
e
an

d
o
ut
d
o
o
r
tr
ai
ni
ng

m
et
ho

d
s,
an

d
an

al
ys
is

o
f
b
ar
ri
er
s

an
d
p
ro
b
le
m
‐s
o
lv
in
g.

T
he

p
sy
ch

o
lo
gi
st

so
ug

ht
to

ch
an

ge
p
ar
ti
ci
p
an

ts
'b

el
ie
fs

an
d
at
ti
tu
d
es

ab
o
ut

P
A

b
y
co

ns
id
er
in
g
th
e

el
em

en
ts

th
at

p
ro
m
o
te

b
eh

av
io
r

ch
an

ge
,n

am
el
y,

th
e
in
d
iv
id
ua

l's
at
ti
tu
d
e,

p
er
ce

iv
ed

so
ci
al

no
rm

s,
in
te
nt
io
n
to

ad
o
p
t
th
e
b
eh

av
io
r,

an
d
p
er
ce

iv
ed

co
nt
ro
l
o
ve

r
th
e

ch
an

ge
p
ro
ce

ss
.

C
o
nt
ro
l
gr
o
up

(n
=
9
0
):

U
su
al

P
A

re
co

m
m
en

d
at
io
ns
.

P
sy
ch

o
lo
gi
st
s

E
xe

rc
is
e

p
ro
fe
ss
io
na

ls
w
it
h

ex
p
er
ti
se

in
ad

ap
te
d
P
A

9
m
o
nt
hs

Se
ni
o
r
fi
tn
es
s
te
st

5
5
,5
6

W
ei
gh

t

B
M
I

W
ai
st

ci
rc
um

fe
re
nc

e
H
b
A
1
c

IP
A
Q

5
7

A
na

ly
si
s

ex
pe

ri
m
en

ta
l
vs

co
nt
ro
l
gr
ou

ps

P
hy

si
ca
l

p
ar
am

et
er
s

B
M
I

H
b
A
1
c

W
ai
st ci
rc
um

fe
re
nc

e
A
m
o
un

t
o
f
P
A

N
A

N
A

N
A

N
A

N
A

8 of 16 | MAUDET‐COULOMB ET AL.



T
A
B
L
E

1
(C
o
nt
in
ue

d
)

R
ef
er
en

ce
s

R
an

d
o
m
iz
at
io
n

Sa
m
p
le

si
ze
/p

o
p
ul
at
io
n

D
es
cr
ip
ti
o
n
o
f
th
e
in
te
rv
en

ti
o
n

T
yp

e
o
f
st
ak

eh
o
ld
er

T
im

e
Sc

al
es
/m

ea
su

re
s

O
ut
co

m
es

E
ff
ec

t
si
ze

T
o
o
b
er
t

et
al
.3
6

U
SA

Y
es

N
=
2
7
9

P
o
st
m
en

o
p
au

sa
l
w
o
m
en

w
it
h

T
2
D

fo
r
at

le
as
t
6
m
o
nt
hs
.

In
te
rv
en

ti
o
n
gr
o
up

(n
=
1
6
3
):

Se
t
p
er
so
na

l
lif
es
ty
le

ch
an

ge
go

al
s
at

th
e
st
ar
t
o
f
th
e
in
te
rv
en

ti
o
n.

O
ng

o
in
g
su
p
p
o
rt

fr
o
m

p
ee

rs
an

d

p
ro
fe
ss
io
na

ls
to

ac
hi
ev

e
th
ei
r
go

al
s

th
ro
ug

ho
ut

th
e
tr
ea

tm
en

t
p
ro
gr
am

.
T
w
o
‐a
nd

‐a
‐h
al
f‐
d
ay

no
nr
es
id
en

ti
al

re
tr
ea

t,
fo
llo

w
ed

b
y
w
ee

kl
y
4
‐h

m
ee

ti
ng

s
(1
‐h

m
ea

l
sh
ar
in
g,

1
‐h

P
A
;
1
‐h

st
re
ss

m
an

ag
em

en
t,
1
‐h

su
p
p
o
rt

gr
o
up

)
w
it
h
en

co
ur
ag

em
en

t
to

in
cr
ea

se
P
A

gr
ad

ua
lly
,
m
o
ti
va

ti
o
na

l
te
ch

ni
q
ue

s.

A
ft
er

6
m
o
nt
hs

in
th
e
p
ro
gr
am

:
ra
nd

o
m
iz
ed

to
tw

o
m
ai
nt
en

an
ce

co
nd

it
io
ns
:(
1
)
a
p
ro
gr
am

o
f
w
ee

kl
y

la
y‐
p
ee

r
fa
ci
lit
at
ed

m
ee

ti
ng

s
(n
=
8
0
)o

r
(2
)f
o
ur

m
ee

ti
ng

s
o
ve

r
1
8

m
o
nt
hs

w
it
h
p
ro
je
ct

st
af
f
to

co
m
p
le
te

a
p
er
so
na

liz
ed

co
m
p
ut
er
‐

as
si
st
ed

p
ro
gr
am

(n
=
8
0
).
T
hi
s

p
er
so
na

liz
ed

su
p
p
o
rt

co
nd

it
io
n
w
as

d
es
ig
ne

d
to

im
p
ro
ve

th
e
us
e
o
f

so
ci
al

an
d
en

vi
ro
nm

en
ta
l
re
so
ur
ce

s
fo
r
he

al
th
y
lif
es
ty
le

ch
an

ge
s.

C
o
nt
ro
l
gr
o
up

(n
=
1
1
6
):

U
su
al

ca
re
.

D
ie
ti
ti
an

P
hy

si
o
th
er
ap

is
ts

St
re
ss

m
an

ag
em

en
t

in
st
ru
ct
o
r

P
ro
fe
ss
io
na

l
an

d
no

np
ro
fe
ss
io
na

l
su
p
p
o
rt

gr
o
up

fa
ci
lit
at
o
r

1
2

m
o
nt
-

hs

F
o
o
d
F
re
q
ue

nc
y

Q
ue

st
io
nn

ai
re

5
8

C
H
A
M
P
S
A
ct
iv
it
ie
s

Q
ue

st
io
nn

ai
re

fo
r
O
ld
er

A
d
ul
ts

5
9

Se
lf
‐m

o
ni
to
ri
ng

fo
rm

fo
r

st
re
ss

m
an

ag
em

en
t

d
es
ig
ne

d
fo
r
th
is

st
ud

y.
B
al
an

ce
d
In
ve

nt
o
ry

o
f

D
es
ir
ab

le
R
es
p
o
nd

in
g6

0

T
he

B
ri
ef

C
hr
o
ni
c
Ill
ne

ss
R
es
o
ur
ce

s
Su

rv
ey

6
1

T
he

D
ia
b
et
es

P
ro
b
le
m
‐

So
lv
in
g
In
te
rv
ie
w

6
2

C
o
nf
id
en

ce
in

O
ve

rc
o
m
in
g

C
ha

lle
ng

es
to

Se
lf
‐C

ar
e6

3

T
he

Sa
lli
s
Se

lf
‐E
ff
ic
ac
y
Sc

al
e

fo
r
D
ie
t
an

d
E
xe

rc
is
e

B
eh

av
io
r6

4

T
he

C
en

te
r
fo
r
Ep

id
em

io
lo
gi
c

St
ud

ie
s
D
ep

re
ss
io
n
Sc
al
e6

5

T
he

P
er
ce

iv
ed

St
re
ss

Sc
al
e6

6

T
he

D
ia
b
et
es

D
is
tr
es
s
Sc

al
e6

7

A
ge

W
ei
gh

t
W

ai
st
‐t
o
‐h
ip

ra
ti
o

B
M
I

Sm
o
ki
ng

st
at
us

M
ed

ic
al

tr
ea

tm
en

ts
,d

ia
b
et
es
‐

re
la
te
d
co

m
p
lic
at
io
ns
,

nu
m
b
er

o
f
co

m
o
rb
id
it
ie
s

in
co

m
e,

ed
uc

at
io
n
le
ve

l,
lif
es
ty
le
.

A
na

ly
si
s

ex
pe

ri
m
en

ta
l

ve
rs
us

co
nt
ro
l

gr
ou

ps

E
ne

rg
y
ex

p
en

d
it
ur
e

fr
o
m

P
A

P
ro
b
le
m
‐s
o
lv
in
g

Se
lf
‐e
ff
ic
ac
y
fo
r

d
ie
t
an

d
ex

er
ci
se

N
A

N
A

N
A

G
al
lè

et
al
.3
7

It
al
y

N
o

N
=
1
3
0
(8
1
b
ef
o
re
/a
ft
er
)

T
2
D

d
ia
gn

o
se
d
fo
r
at

le
as
t
1

ye
ar
,
in
ac
ti
ve

.

W
it
ho

ut
m
aj
o
r
co

m
p
lic
at
io
ns
,

no
co

nt
ra
in
d
ic
at
io
ns

to
P
A
.

M
o
ti
va

ti
o
na

l
p
ro
gr
am

:
G
ro
up

m
ee

ti
ng

s
tw

ic
e
a
m
o
nt
h,

fo
cu

si
ng

o
n
th
e
b
en

ef
it
s
o
f
d
ie
t
an

d

P
A
,
su
gg

es
ti
o
ns

fo
r
ho

m
e
an

d
o
ut
d
o
o
r
tr
ai
ni
ng

m
et
ho

d
s,
an

al
ys
is

o
f
b
ar
ri
er
s,
an

d
p
ro
b
le
m
‐s
o
lv
in
g
in

d
ia
b
et
es

m
an

ag
em

en
t.

P
sy
ch

o
lo
gi
st
s

Q
ua

lif
ie
d
nu

tr
it
io
ni
st
s

E
xe

rc
is
e

p
ro
fe
ss
io
na

ls
w
it
h

ex
p
er
ti
se

in
ad

ap
te
d
P
A

9
m
o
nt
hs

St
ud

y‐
sp
ec

if
ic

q
ue

st
io
nn

ai
re

co
ns
is
ti
ng

o
f
th
re
e
p
ar
ts
:

he
al
th

p
er
ce

p
ti
o
n,

he
al
th

b
eh

av
io
r,
an

d
b
el
ie
fs

an
d

b
ar
ri
er
s
to

ac
ti
vi
ty

T
he

Sh
o
rt

F
o
rm

H
ea

lt
h

Su
rv
ey

1
2
6
8

A
na

ly
si
s
be

fo
re

vs

af
te
r

in
te
rv
en

ti
on

H
b
A
1
C

W
ei
gh

t
P
er
ce

p
ti
o
n
o
f

he
al
th

N
A

N
A

N
A

N
A

N
A

N
A

N
A

(C
o
nt
in
ue

s)

MAUDET‐COULOMB ET AL. | 9 of 16



amount of PA performed. These measurements, different from those

of the previous study, show differences between the experimental

and control groups. Physical fitness is significantly different between

the two groups. All physical measures were improved in the

experimental group, with the exception of flexibility. The control

group also showed improvements but only in upper body strength

and agility. Regarding physiological measures, both groups signifi-

cantly improved BMI. The experimental group also improved their

HbA1c level and waist circumference although this change was not

considered significant. Finally, both groups improved the amount of

PA performed, with a significantly greater improvement in the

experimental group.

In the fifth study,33 an 8‐week supervised PA intervention

offered progressive support for independent practice through a

logbook and four group workshops focusing on self‐regulation and

self‐efficacy. The aim of this study was to test the effectiveness of a

self‐regulation and self‐efficacy intervention in increasing PA in

people with T2D. One hundred and sixteen people were randomized

to the PA group (n = 58) and the online course control group (n = 58).

The latter group could follow online courses concerning diabetes and

health. Self‐regulation, self‐efficacy, the amount of PA, and anthro-

pometric and medical measures were collected. The analysis of the

data showed improvements in the postintervention period that

were difficult to sustain over time. The level of PA improved after the

program as well as at 4 months in the experimental group whose

members doubled the amount of time they spent doing moderate to

intense PA at the second month. Although this was not maintained at

6 months, the results were still better than those of the control

group. The three types of self‐efficacy measured (i.e., amount of

walking, capacity to face obstacles, and engage in exercise) showed

greater improvement in the experimental group. These increases

were present mainly during the intervention and tended to decrease

afterward. Links between self‐regulation, self‐efficacy, and PA were

established, while self‐regulation and self‐efficacy were associated

with PA after the intervention. Four months after the intervention,

only self‐regulation was correlated with PA.

The HEELP (Healthy Eating and Exercise Lifestyle) weight loss

program was offered to 83 people.31 To test this 16‐week weight

reduction intervention, measurements were compared to those of a

“waiting list” group (n = 65). In total, this study included 148 people

with a BMI between 27 and 39 kg/m2 who had coronary heart

disease and/or T2D (n = 74). The HEELP program includes a minimum

of two 60‐min sessions of adapted PA supervised by a sports

physiotherapist. Participants were provided with a pedometer to

encourage them to carry out PA independently. In addition, four

information and support sessions were offered on weight and health,

behavior change, problem‐solving, and self‐management. A notebook

was distributed to each person to provide encouragement to

problem‐solving, motivation, and a sense of control. The intervention

aimed to increase self‐efficacy in relation to weight reduction. The

data collection consisted of physiological, medical, and sociodemo-

graphic measures. It was complemented by a fitness test, an

interview to assess the amount of PA, and a questionnaire onT
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self‐efficacy and weight loss. While anthropometric and PA measures

improved significantly in the HEELP group, there were no significant

differences between the two groups for self‐efficacy in relation to

weight loss. The authors showed a predictive effect of program type

on weight change. Furthermore, for the HEELP group, a significant

increase in self‐efficacy for weight loss predicted weight loss.

The last study36 examines the effects of an intervention aimed at

reducing risk factors for coronary heart disease over the long term in

postmenopausal women with T2D. Two hundred and seventy‐

nine women were randomized into two groups including a control

group (n = 116). The intervention group (n = 163) set personal lifestyle

change goals at the beginning of the program. The intervention started

with a two‐and‐a‐half‐day nonresidential retreat. Then, for the first 6

months, participants met for a half‐day per week, which included an

hour for meals, 1 h of PA, 1 h of stress management, and 1 h of support

group. Facilitators at all times encouraged participants to increase PA

progressively and to use motivational techniques (i.e., make use of

challenges, self‐monitoring, or group and individual rewards). Subse-

quently, the intervention group was randomly split into two mainte-

nance groups. One consisted of weekly meetings with lay peers (n = 80).

The other comprised four meetings over 18 months with professionals,

convened to complete a personalized computer‐based program (n = 80).

Behavioral, psychosocial, demographic, anthropometric, and medical

data were collected at various assessment times. In addition to positive

results obtained in relation to diet, stress management, and social

resources, the intervention had a positive and significantly enhanced

effect on the amount of PA, quality of problem‐solving, confidence in

overcoming challenges, and self‐efficacy for diet and exercise.

3.3 | Synthesis of results

The purpose of this literature review was to synthesize the results of

PA interventions based on motivational levers for people with T2D,

which resulted in the selection of seven studies. In essence, the

results reveal several effects of the interventions (see Figure 2).

Overall, the studies included in this review showed significant

improvements in PA as a result of the proposed interventions. When

randomized, the improvements were significantly greater in the

experimental groups as compared to the control groups.32–34,36

Anthropometric measures (i.e., weight, height, BMI, and waist

circumference) also improved31,34,35,37 as did BMI in both groups,

although in one case waist circumference decreased significantly only

in the experimental group.35 The results showed significant differ-

ences between the experimental and control groups.31 Only one

study32 showed no significant improvement in weight measurement.

However, in this instance, mean weight in the experimental group

decreased, while in the control group it slightly increased.

HbA1c was assessed in three studies.34,35,37 This measure systemat-

ically indicated a significant improvement after the interventions.

Studies that included motivational interventions identified signif-

icant improvements using a variety of measures. Indeed, in relation to

the satisfaction of BPN, both perceived competence in PA and

autonomous motivation were improved.32 The effect of the

intervention on motivation was found to persist 2 months after the

intervention,33 while several direct or indirect links with other

variables were also established, notably those between motivation

and variables such as health, vitality, behavior, and perceived

competence in PA.32,33 Need satisfaction was also strongly corre-

lated with autonomy support.32

Three randomized studies examined measures of self‐

efficacy.31,33,36 In one of the studies,31 self‐efficacy in relation to

weight loss did not significantly differ in two of the groups, while in

another self‐efficacy in relation to dieting did significantly differ.36

Self‐efficacy in relation to walking, to obstacles, and to exercise were

all significantly improved when compared to the control group.33,36

In their analyses, some studies reported both levers and barriers

to participation as well as predictors of drop‐out. Contrary to what

one might think, group PA does not seem to be a major lever for

participating in a supervised program.34 However, the subjects

interviewed felt that the availability and advice of professionals

provided an important incentive to individual PA.31 They also

F IGURE 2 Results synthesis. Effect of intervention and link between variables. BPN, basic psychological need; HbA1c, glycated hemoglobin;
PA, physical activity; NA, not available.
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suggested that participation was favored by the high level of

autonomy support provided by the professionals,32 which in turn

encouraged autonomous motivation and the satisfaction of BPN.34

4 | DISCUSSION

4.1 | Summary of evidence levels

1. PA and anthropometric measurements

Although the methodological elements are disparate, this review

shows that interventions combining PA with other approaches

focused on motivational levers, encourage T2D patients to adopt a

more active lifestyle. Measurement of PA, anthropometric and

diabetes‐specific parameters, was common to all studies. Whether

assessed in terms of a self‐reported or an objective amount of

exercise, or in terms of ability as measured by fitness testing, PA was

positively impacted by the different interventions. These improve-

ments were in general significantly greater than those observed in

control groups when data were available. These findings are also

applicable to anthropometric (i.e., weight, BMI, and waist circumfer-

ence) and biological (i.e., HbA1c) measures.

2. Psychological variables

a. Motivation and self‐determination theory

Assessments of psychological variables, present in the

majority of studies, were more diversified. Motivation in the

broad sense, regardless of the way it was assessed (i.e.,

autonomous motivation, satisfaction of BPN, or of perceived

skills), was improved by the various interventions, as was

perceived health. Furthermore, in several studies,32,33 various

direct and indirect links—established via PA performance and the

satisfaction of BPN—have been demonstrated between motiva-

tion and other variables such as health, vitality, behavior,

perceived competence, and PA. In addition to these links, there

was also that between self‐efficacy and PA.33

b. Self‐efficacy

Self‐efficacy in relation to walking, exercise, and obstacles was

significantly improved in the experimental groups when compared

to the control groups. However, only one study36 found a significant

difference between the two groups in self‐efficacy in relation to

weight loss and dieting. There are several reasons for this, including

the number of subjects and therefore the statistical power of the

tests (e.g., 14831 vs. 27936). In addition, the questionnaires used to

evaluate self‐efficacy were different. In the first study, the authors

used a specific questionnaire on self‐efficacy related to weight

loss.38 In the second, the questionnaire used assessed self‐efficacy

related to diet and exercise behavior.64

4.2 | Limitations

The first limitation—and an important aspect of the results in this

review—is the small number of studies selected. Indeed, despite

scientific evidence of a strong link between motivational

levers (i.e., motivation and self‐efficacy), health, and PA, only

seven studies met the inclusion criteria of our review (i.e., T2D

subjects and interventions that combined PA and motivational

levers).

The number of subjects included varied widely (from 10832 to

1156 subjects34). The profile of the subjects also varied from one

study to another. In all the studies, diabetes was not the only

selection criterion; it was always associated with either coronary

heart disease, dyslipidemia, hypertension, overweight and/or obesity,

metabolic syndrome, or menopause. We can assume that each

pathology associated with diabetes could, in its own way, influence

the outcome of interventions.

In addition, the various measures and questionnaires used

and the diversity of intervention modalities made it difficult to

synthesize the results. Measures aiming at quantifying PA were

predominantly subjective (i.e., self‐reported questionnaires).

Only one study proposed the use of an accelerometer to measure

the objective quantity of PA practiced.38 The literature demon-

strates the relevance of using the number of daily steps as an

evaluator of sedentary behavior.69 The different studies

proposed various measures for self‐efficacy (e.g., walking,

exercise, obstacles, weight, and diet). With regard to motivation,

the reference theories in the included studies were not homoge-

neous. Motivation could be assessed through autonomy

support, satisfaction of BPN, perceived competence, or types of

motivation.

The modalities of interventions also varied; for instance, the

number of sessions per week (from 1 to 3 sessions), the number of

ancillary interventions (from 0 to 21), and the duration of the

intervention (from 8 weeks to 12 months).

Furthermore, the studies did not propose any evaluation at a

temporal distance from the program, that is, with regard to the

sustainability of the effects of the interventions. It should be noted

that most of the included studies focus on motivation and few on

self‐efficacy. A theoretical approach combining motivation and self‐

efficacy was never proposed.

4.3 | Perspectives

A systemic approach across the different concepts (motivation, the

theory of hope, and self‐efficacy) would give a clearer idea of how

people affected by T2D feel about engaging in PA. Such an approach

would make it possible to combine different levers to propose

improved modalities better adapted to patients.

In particular, the hierarchical model of intrinsic and extrinsic*

motivation might be appropriate because an individual's motivation is

not only general (i.e., a personality trait) but also relative to a given

situation or context.70 The theory of hope, on the other hand, is a

positive state based on an interaction between goal‐oriented energy

and motivation (i.e., a motivational component), as well as the

different ways of achieving them (i.e., an operant component).71
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This theory is part of the indirect conception of optimism72 and is

defined as a positive projection toward the future. Its main interest,

apart from the prism of analysis it offers, lies in the intervention

methods it can suggest, both in terms of defining a PA program, in

other words, the goals and the meaning they have for the person

(e.g., pleasure vs. health), and the means it will be possible to

implement (e.g., number of sequences in the week, type of activity,

intensity, duration). Hope offers an interesting prism for analyzing

behaviors, especially when the person is no longer able to project

themselves positively into the future. It is therefore possible to act in

a general way by supporting the hope of individuals, by setting clear

goals in the tasks, by offering them diversified solutions, and by

supporting autonomous motivation (favoring pleasure goals, linked to

intrinsic motivation, rather than only linked to health). Another option

is the personalization of the intervention on hope through determi-

nation of personal goals, as well as individualized paths to reach

them, while taking into account the intrinsic motivation of each

individual.

5 | CONCLUSION

This review highlights the scarcity of interventions offering innova-

tive PA support combining both variables of interest and interven-

tions dedicated to people with T2D. However, in view of the results

of the included studies, it would seem that interventions combining

group adapted PA practice with an intervention based on the quality

of motivation, the satisfaction of BPNs, or on self‐efficacy could

induce an increase in the amount of PA practice and perseverance.

This review therefore highlights a crucial element in the management

of people with T2D. The combination of intervention on the strong

levers of persistence and PA management reinforces the already‐

known benefits of PA for people with T2D.

Moreover, none of the proposed interventions are based on the

theory of hope, despite its pertinence to different fields† (i.e., health,

education, or sport).71

Indeed, the theory of hope provides a means to study both

the role of goals and the impact of an intervention on an

individual (e.g., pleasure vs. health) while also suggesting possible

modalities (e.g., number of sequences in the week, type of

activity, intensity or duration). Links are established between

levels of hope, motivation, and self‐efficacy.75 A high level of

hope promotes motivation to overcome an obstacle while

simultaneously aiding in the search for appropriate means.71,76

Moreover, hope predicts, in its entirety but also through the

unique motivational component, a unique independent variance

in self‐efficacy. Finally, it also seems relevant to link operant and

motivational components to the goals of hope theory.

Complementing this review with other contributions,71 to the

theory of hope in health, seems a promising path to follow to develop

future research and study systemic interventions that combine PA

with considerations such as motivation, self‐efficacy, and the theory

of hope.
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ENDNOTES

* Motivation varies from person to person. There are three types of
motivation: intrinsic motivation (e.g., doing PA for pleasure), extrinsic
motivation (e.g., doing PA because the doctor said it was better for
your health), and amotivation (e.g., not wanting to do PA).

† A review of the literature on interventions using the theory of hope in
the fields of health, school, and sport was carried out.73 Very few

studies have been identified in the field of sport74 (and these mainly
deal with improving performance) and no intervention has been carried
out in the field of PA for health.
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