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Objective. The purpose of this systematic review is to study the impact of self-efficacy-improving strategies on physical activity-
related glycemic control of diabetes. Method. This systematic review was conducted based on the PRISMA statement.
(“Diabetes” OR “glycemic control”) AND (“exercise” OR “physical activity”) AND “self-efficacy” were searched as keywords in
databases including PubMed, Google Scholar, Science Direct, Embase, Cochrane, Web of Science, and Scopus between 2000
and 2019 for relesvant articles. Results. Two reviewers independently screened articles (n =400), and those meeting eligibility
criteria (n=47) were selected for data extraction using a predesigned Excel form and critical appraisal using the “Tool for
Quantitative Studies.” Different strategies and health promotion programs such as individual or group face-to-face education
and multimedia (video conference, video, phone calls, short message service, and Internet-based education) were used in
diabetes self-management education programs. The results of different interventions including motivational interviewing (7
studies), exercise (5 studies), multidimensional self-management programs (25 studies), and electronic education (11 studies)
had been evaluated. Interventions with more social support, longer duration, combined educative theory-based, and individual
education had better outcomes both in postintervention and in follow-up evaluation. Conclusion. A combination of traditional
and virtual long-lasting self-care promoting (motivating) programs is needed to improve patients’ self-efficacy for healthy
habits like active lifestyle.

to vascular damage (macro and micro), which is the main fac-
tor for the induction of different cardiovascular, nephropathy,

Diabetes mellitus refers to a heterogeneous group of metabolic
diseases commonly resulting in high blood glucose levels
(hyperglycemia). Diabetic patients are at risk of various com-
plications that decrease their quality of life and increase mor-
tality rates [1]. Premature death and long-term disabling
complications make diabetes an expensive illness with a signif-
icant economic burden, especially in low- and middle-income
countries [2]. Chronic hyperglycemia in diabetic patients leads

retinopathy, neuropathy, and other complications [3, 4]. Dif-
ferent kinds of synthetic antidiabetic drugs and herbal reme-
dies with high antihyperglycemic activity [1, 5, 6] are in use
for patients. However, current medications have not been able
to slow down the development of the complications of diabe-
tes [7]. Therefore, self-management and self-care strategies are
recommended to improve the quality of life and slow down
diabetic complications in patients [8]. Self-care behaviors in
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FIGURE 1: PRISMA flow diagram of the number of studies identified and included in the systematic review.

diabetic patients mean raising the level of knowledge and
information about the complex nature of diabetes and taking
actions such as controlling blood glucose, healthy eating, phys-
ical activity (PA), and foot care [9]. Although evidence sug-
gests the positive effects of PA on diabetes management,
studies have shown a low prevalence of PA in people with dia-
betes [3]. Improvement of patients’ exercise self-efficacy might
be influenced by behavior related to PA [10]. Improvement in
self-efficacy would facilitate controlling the patient challenges
of being physically active. Therefore, patient counselors/edu-
cators and other practitioners could beneficially construct
efficacy-enhancing programs to improve patients’ physical
activation [11]. Moreover, recent studies suggest that self-
efficacy is one of the most influential factors in the self-care
of chronic diseases, especially diabetes [12]. Although several
educational interventions based on the theory of self-efficacy
have been done to improve self-management and glycemic
control in diabetic patients, there is not enough literature
review and critical appraisal interpreting the results of those
studies. Therefore, a systematic review could help better eval-
uating the effectiveness of self-efficacy-based educational strat-
egies. The purpose of this systematic review was to examine
the impact of self-efficacy-improving strategies on PA-
related glycemic control of diabetic patients.

2. Method

2.1. Protocol. This systematic review was conducted based on
the Preferred Reporting Items for Systematic Reviews: the
PRISMA Statement 15.

2.2. Search Strategy. MESH terms such as (“diabetes” OR
“glycemic control”) AND (“exercise” OR “physical activity”)
AND (“Self-efficacy”) were searched in various search engines

and databases including PubMed, Scopus, Science Direct,
Embase, Cochrane, Web of Science, and Google Scholar
between 2000 and 2019 for a relevant article. The full text of
both the randomized controlled trial and pilot studies written
in English was included, and non-English abstracts, original
articles, reviews, and grey literature were excluded.

2.3. Eligibility Criteria and Study Selection. Four hundred
articles were identified in the initial search. All search results
were imported to EndNote X8 citation manager, and duplicate
studies were removed. Two reviewers independently screened
the titles and abstracts of studies to select relevant ones. Dis-
agreements were resolved by consensus. This process resulted
in the selection of forty-seven articles for review (Figure 1).

2.4. Data Extraction and Quality Assessment. Two reviewers
separately collected data from the full texts of the included
studies using a predesigned Excel form. Results were com-
pared and double checked by the same reviewers. The data
extracted included title, author, year, inclusion/exclusion cri-
teria, design, subjects, strategies of intervention, instruments
and measurement, outcome measures, conclusions, and key-
words. The methodological quality and validity of each
included study were evaluated independently by two
reviewers using the “Tool for Quantitative Studies” [13]
and Jadad score. Disagreements were resolved by discussion.
Studies with no weak rating were defined as strong, with one
weak rating as moderate quality, and with more than one
weak rating as low (weak) quality. Meta-analysis and out-
come measures were not done because of heterogeneity
and low quality of the study. Publication bias and statistical
analysis were not checked because of low quality and hetero-
genic studies.
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3. Results

3.1. Self-Efficacy and PA Improvement in Diabetic Patients.
Different strategies such as individual or group face-to-face
education and multimedia electronic education (education),
including video conference, video phone calls, short message
service or SMS, and Internet-based education, have been
used in diabetes self-management education programs. In
addition, motivational interviewing (MI), exercise and edu-
cation classes, Healthy Eating and Exercise Lifestyle program
(HEELP), theory-based group workshops, narrative-based
intervention program, peer education program according
to health belief model (HBM), home-based exercise pro-
gram, and other self-management programs had been men-
tioned in these studies for promoting self-efficacy-related
behaviors such as PA in diabetic patients.

3.2. Role of MI. The effectiveness of MI in both patients and
nurses to develop behavioral changes related to diabetes self-
efficacy has been reported. Seven studies used MI as a single
educational program or in combination with exercise
training to improve self-efficacy and behavioral changes
regarding to diabetes self-management. The summarized
characteristics of the studies and their quality rating are
shown in Table 1. Postintervention evaluation showed
improvement of diabetes self-efficacy, active lifestyle, and
glycemic control in 5 studies [14-17], and self-efficacy was
determined as the main predictor of intention to PA [18].
The motivational intervention was more feasible in women
and individuals with a higher educational level [16, 17].
The effect of self-efficacy and intention on exercise perfor-
mance was mediated by planning strategies [18]. Although
these studies reported the positive effect of MI on diabetes
self-efficacy as the main predictor of PA intention, there
are also negative results [19]. In addition, nurses training
for MI of diabetic patients had no significant effect on life-
style behaviors such as healthy diet, physical activity, and
self-efficacy in patients [20].

3.3. Role of Health Promotion Programs. Although programs
targeting only exercise behavior resulted in patients’ active
lifestyle behaviors, they did not improve patients’ glycemic
control. We found five studies using exercise training inter-
ventions targeting behavioral changes in diabetes control.
Self-monitoring of exercise, home-based resistance training,
home-based walking, combination of resistance, and endur-
ance training were the related interventions. Although in
some studies, exercise training improved PA self-efficacy
[21, 2, 22], and baseline evaluation showed an association
between walking ability and self-efficacy; however, in one
study, exercise training did not improve self-efficacy-
related outcomes of diabetic patients [23]. In addition, glyce-
mic control index (HbA1C) and markers of cardiovascular
risk changes were nonsignificantly changed in both inter-
vention and control groups [2]. Low self-efficacy for resis-
tance exercise was the most important predictor of
patients’ dropout [24], and effective interactions between
patients and health care professionals are recommended to
encourage patients for behavioral changes and overcoming

the barrier to PA [21]. Moreover, it seems that the existence
of an underlying disease associated with diabetes has a great
impact on study outcomes. It was indicated that individuals
without MetS had higher exercise self-efficacy than those
with MetS and that home-based exercise programs are ben-
eficial for individuals at risk for diabetes [22]. Table 2 shows
a summary of studies using exercise interventions.

Health promotion programs also have been used to eval-
uate the role of self-efficacy and PA in diabetes management.
Different long-term interventions, including Mediterranean
Lifestyle Program [25], primary care-based walking program
(24 weeks), education programs on exercise-related behav-
ioral changes based on the HBM [26], Healthy Eating and
Active Living for Diabetes in Primary care networks
(HEALD) program [27], and proactive coping [28], have
shown to improve the participants’ quality of life (healthy
diet, exercise, and stress management) and psychosocial fac-
tors (self-efficacy and problem-solving). In some studies, the
beneficial effects were sustained even at follow-up evaluation
[26], and postprogram contact with patients could improve
those outcomes [27]. In another study, with a brief lifestyle
self-management program, using follow-up phone calls
induced effective lifestyle behavior changes; however, self-
efficacy was not increased in the intervention group [29].

Moreover, a combination of theory-based group work-
shops and walking exercise had a better short-term impact
on self-regulation/self-efficacy and PA than online educa-
tion, but these beneficial effects declined at six-month
follow-up [30]. The HEELP program also improved patients’
exercise adherence and weight loss; however, the results
showed that male gender, self-efficacy, time, and depressive
symptoms are independent predictors for exercise duration
or BMI change. In addition, lack of motivation and time
was the most common exercise barriers at baseline, and
there was a negative association between lack of motivation
and exercise self-efficacy even after 12-month program
[31]. Moreover, other baseline factors, including obesity,
coronary heart disease, female gender, self-efficacy, and
depressive symptoms, need more attention in designing such
programs [32]. Familial factors also might influence the
patient’s adherence to lifestyle changes. The health stress of
patients in the form of higher comorbidity number and spe-
cific stress of diabetes in both patients and spouse was
inversely correlated with patient adherence to exercise and
dietary programs. These effects were mediated by diabetes
self-efficacy and depressive symptoms reported by cou-
ples [33].

The effectiveness of individual or group self-
management improvement methods has been evaluated
too. Two studies showed that the patient-centered group
education and the structured goal-setting method would
lead to better patients’ self-management, and the effect of
time-by-treatment interaction might partially be mediated
via the development of self-efficacy ** [34]. ,In another
RCT study, individualized education (IE) had better out-
comes compared to group education [35], and long-term
evaluation indicated behavioral and psychological improve-
ment in IE; however, this intervention did not show sus-
tained improvement in HbAlc, nutrition, and PA scores
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TaBLE 3: Characteristics of studies using health promotion programs.

Author, reference

Study design/subjects

Intervention

Instruments/
measurements

Outcomes/finding

Quality
rating

Clark et al. [29]

Toobert et al. [25]

Baghianimoghadam
et al. [26]

Mladenovic et al.
(27]

Olson and

McAuley [30]

Alharbi et al. [31]

Alharbi et al. [32]

Randomized controlled
trial; adults with type
2 diabetes (n = 100)

Randomized controlled
trial; postmenopausal
type 2 diabetic women
(n=279)

Randomized controlled
trial; diabetic patients
(n=280)

Qualitative substudy;
type 2 diabetic patients
(n=13) completed
healthy eating and active
living for diabetes in
primary care networks
(HEALD) program

Randomized controlled

trial; older adults with

type 2 diabetes titrated
physical activity

Quasiexperiment
secondary analysis of
data collected from
RCT; overweight adult
(n=134) with heart
disease and diabetes

Quasiexperiment
secondary analysis of
data collected from
RCT; patients with
coronary heart disease
and/or diabetes mellitus
(n=134)

Three-month lifestyle
(diet and PA) self-
management program
(brief tailored) plus
follow-up phone calls for
one year

Mediterranean lifestyle
program (6-month
intervention to construct
group coach and 12- and
24-month follow-up);
videotapes also used for
home-based practice
(one hour per day)

Education programs
on exercise-related
behavioral changes
based on the health
belief model (2 sessions+
reminders in 3 months)

HEALD (primary care-
based walking for 24
weeks) program

Eight-week intervention
included walking
exercise and theory-
based group workshops

Healthy eating and
exercise lifestyle
program (group-based
supervised structured
exercise sessions, 4
months) plus telephone
follow-up calls (4
months)

One year healthy eating
and exercise lifestyle
program

Diabetes self-
management, self-
efficacy for physical
activity, and barriers to
diabetes self-care were
evaluated at baseline,
postintervention, and
after follow-up

Lifestyle behaviors (i.e.,
physical activity and
stress management) and
psychosocial variables
(e.g., social support,
problem solving, self-
efficacy, depression,
and quality of life), at
baseline and 6, 12, and
24 months

Questionnaire based on
the health belief model,
a checklist related to
patients practice (before
and three months after
intervention)

Semistructured
interviews with
purposefully selected
HEALD completers
six months after the
program ended

Self-efficacy, self-
regulation, and physical
activity were assessed
at baseline,
postintervention, and a
follow-up (6 months)

Exercise, self-efficacy
for weight loss, and
depressive symptoms
were measured at
baseline, postactive
phase (4 months), and
postmaintenance phase
(12 months)

Self-efficacy for exercise
survey at baseline, at 4
months, and at 12
months

T PA and | dietary fat
in the intervention

group

T Quality of life (stress
management, healthy
diet, exercise),
psychosocial factors
(self-efficacy, problem
solving, supportive
resources), after 12 and
24 months of problem-
solving

Conducting patient
walking training method
— T self-efficacy and
knowledge about the
disease management

T Exercise-related
motivation and self-
efficacy behaviors and
postprogram contact
with patients could
improve those outcomes

T Self-regulation/self-
efficacy and physical
activity at a two-month
evaluation; | beneficial
effects at follow-up

T Exercise adherence
and weight loss; male
gender, self-efficacy,
time, and depressive
symptoms are
independent predictors
for exercise duration

Negative association
between lack of
motivation and exercise
self-efficacy

Moderate

Moderate

Weak

Weak

Strong

Moderate

Moderate
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TaBLE 3: Continued.

. . . Inst t . lit
Author, reference Study design/subjects Intervention nstruments/ Outcomes/finding Que.l Y
measurements rating
Health stress of patients
Quasiexperiment; Survey of two exercise in the form of higher
P ’ 4 comorbidities number

dyadic data from 117
married couples in
which one partner was
diagnosed with type
2 diabetes

Anderson et al. [33]

Randomized clinical
trial; type 2 diabetic
(intervention, n =78
or control, n =102)

Thoolen et al. [28]

Randomized pilot
clinical trial; type 2
diabetic patients
(n=287)

Naik et al. [51]

Randomized clinical
trial; low-income Latin
diabetic patients
(n=252)

Rosal et al. [34]

Randomized clinical
trial; adults with type
2 diabetes (n = 623)

Sperl-Hillen
et al. [35]

Substudy of RCT; adults
with type 2 diabetes
(n=623)

Sperl-Hillen
et al. [36]

Randomized clinical
trial; Malaysian diabetic
patients (n=151)

Tan et al. [37]

Self-management
program (based on
proactive coping and
self-regulation theory in
a five-step plan) lasted
12 weeks

Four sessions of
clinician-led, patient-
centered group
education targeting
type 2 diabetes self-
management
(medications, exercise,
diet, home monitoring,
etc.) for 3 months

Group-based
intervention (12 weekly
and 8 monthly sessions
and targeted knowledge,

attitudes, and self-
management behaviors)

Individualized education
(IE, 3 sessions of 1-hour
individual education
once a month), or group
education (GE, sessions
of 2-hour group
education) or control
(UC) for 1 year plus 6.8
months and 12.8 months

Sperl-Hillen et al., 2011
study intervention

Face-to-face education
program targeting self-

efficacy on self-care skills

for 12 weeks

items (diabetes self-care
activities); seven-item

self-efficacy subscale of
the multidimensional

diabetes questionnaire

Proactive coping, goal

achievement, and self-

efficacy were evaluated
at baseline and
postintervention

HbAlc, self-efficacy
scale, and specific
knowledge and
understanding scale
at baseline,
postintervention, and
at the 1-year follow-up

HbAlc, diet, physical
activity, blood glucose
self-monitoring, diabetes
knowledge, and self-
efficacy at baseline and
at 4- and 12-month
follow-up

HbAlc, general health
status, problem areas in
diabetes, diabetes self-
efficacy, recommended
food score, and physical
activity evaluated at
baseline, 3.8 months,
and 6.8 months after
randomization

Follow up evaluation of
Sperl-Hillen et al. (2011)
study at 12.8 months

HbA1lc and revised
diabetes self-care
activities questionnaires
(monthly and
postintervention
follow-up)

and specific stress of
diabetes in both patient Moderate
and spouse < | patient
adherence to exercise <
diabetes self-efficacy and
depressive symptoms

T PA and diet behavior,
weight loss, coping, goal
achievement, and self-
efficacy

Moderate

T Glycemic control, self-
management, and effect
of time-by-treatment
interaction might
partially be mediated via
the development of self-
efficacy

Strong

T Self-efficacy and PA
management at 4
months — | HbAIC; |
statistical differences at
12 months, but T
patients’ knowledge
about diabetes

Moderate

| HbAlc in all groups; T
exercise score, self-
efficacy, and HbAlc

level of individual
training group
compared to group
education and control

group

Strong

Behavioral and
psychological
improvement in IE
compared to GE and UC
groups; however, no
sustained improvement
in HbAlc, nutrition, and
PA scores

Strong

T Glycemic control, diet,
medication adherence,
and PA

Moderate
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Author, reference

Study design/subjects

Intervention

Instruments/
measurements

Outcomes/finding

Quality
rating

Van Dyck et al. [38]

Jelsma et al. [39]

van der Wulp
et al. [41]

Steed et al. [42]

Campbell et al. [43]

Gamboa et al. [44,
45)

Ciofhi et al. [47]

Randomized clinical
trial; adults with type 2
diabetes (n = 623)

Randomized controlled
study; women with
gestational diabetes

mellitus (n =59)

Randomized controlled
trail; adults with
recently diagnosed type
2 diabetes (n =133)

Randomized controlled
trail; patient with type 2
diabetes (n=124)

Randomized controlled
trial; adults with type 2
diabetes (1 =598)

Randomized controlled
trial; adults with type 2
diabetes mellitus
(n = 594)

Randomized controlled
trial; overweight Asian
Indian adults with
prediabetes (1 =550)

Social-cognitive-based
method (face-to-face
education, telephone

follow-ups) for 24 weeks

Lifestyle-counselling
sessions for 6 months
(two face-to-face +5
telephone +5 text
messages+4 mailed
postcards)

Self-management
coaching program (peer-
led) on lifestyle changes
(3 home visits targeting

practical goals)

Five weekly sessions of
social cognitive (self-
efficacy) and self-
regulatory (illness
beliefs) theory-based
program

Three-week intervention
program (diabetes
factsheets and a DVD
comprising patient
stories (narratives) of
type 2 diabetes
management with
follow-up at 4 weeks
and 6 months)

Spanish Diabetes Self-
Management Program
(SDSMP)

Four-month diabetes
prevention program on
self-efficacy

PA (pedometer,
accelerometer, and the
IPAQ) and change in

psychosocial factors
were measured at

postintervention and
1-year follow-up

Psychosocial
determinants related to
physical activity and diet
were measured with a
self-administrated
questionnaire (at
baseline and six months)
Self-efficacy, coping,
physical activity, dietary
habits, psychological
well-being, depressive
symptoms
questionnaires at
baseline and 3- and 6-
month postintervention

Revised summary of
self-care diabetes
activities (at baseline,
one week, three months,
and nine months)

Diabetes management
self-efficacy scale (A/E
DMSES) and self-care
activities (SDSCA) at
baseline and 4 weeks

HbAIlc; Spanish diabetes
self-efficacy scale at
baseline and 6, 12, and
24 months after SDSMP

Exercise-related self-
efficacy was measured at
baseline, core
intervention completion
(4 months), and
annually until the end of
follow-up (3 years or
diabetes diagnosis)

T Patients’ self-efficacy Moderate

and T PA

T Patients’ self-efficacy
and reduced barriers to
active lifestyle such as
lack of motivation and
energy

T Scores of people with
lower self-efficacy and
psychological well-being
index

T Self-efficacy for
exercise immediately
and three-month
postintervention;
essential role illness
beliefs in the patients’
quality of life, and self-
efficacy in self-
management behaviors

T Self-efficacy behaviors

T Self-efficacy and self-
management for
controlling the disease;
exercise self-efficacy
changes were not
significant

T Self-efficacy at
treatment completion,
but this effect was not
sustained over longer

follow-up

Weak

Weak

Weak

Moderate

Moderate

Moderate
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Author, reference

Study design/subjects

Intervention

Moungngern
et al. [46]

King et al. [48]

Dyck et al. [49]

Powell et al. [50]

Miller et al. [40]

Randomized controlled
trial; prediabetes
subjects (n=125)

Quasiexperiment on
baseline data; diabetic
patients (n = 463) with

elevated BMI

Quasiexperiment; type 1
diabetes (T1D, n=12)
and diabetes care
providers (DCP, n=12)

Quasiexperiment;
diabetic patient
counselor/educators
(n=119)

Randomized controlled
trial; prediabetic
university employees
(n=68)

Six-month group
activities of health
promotion protocol
(Health Belief Model,
the Self-Efficacy Theory)

Four weekly group
sessions to learn about
exercise physiology and

experience different

exercise types

Sixteen-week group-
based diabetes
prevention program
+3-month follow-up

9
Instruments/ Outcomes/finding Que}llty
measurements rating
Diet and exercise T Awareness, T self-
behavior questionnaire, efficacy, and a realization M
oderate
the self-efficacy of the benefits of health
questionnaire behavior modification
Physical activity, T Psychosocial and
adherence to diabetes, social-environmental
self-efficacy, and social- factors— T diabetes self-
environmental variables management; but Weak
were measured with  independent association
different questionnaire between self-efficacy
and scale factors with exercise
Intervention did not
Diabetes distress improve exercise self-
screening scale; physical efficacy of TID but
activity and exercise improves DCP self- Weak
Counselling survey in efficacy in providing
DCP exercise advice to
patients
Challenging barriers
Evaluation of delivering were lack of enough time
diabetes self- for delivering patient Weak
management/support in  visits and inability to
diabetes educators encourage patients for
physical activity
Self-efficacy, behavioral Improvement in
self-regulation, and goal ~ behavioral outcomes
setting determinants  such as physical activity Strong

were assessed at baseline, and diet self-efficacy and

postintervention, and 3-

goal commitment in the

month follow-up intervention group

[36]. Face-to-face education program targeting self-efficacy
on self-care skills resulted in better patient glycemic control,
diet, medication adherence, and PA improvement [37, 38].
Face-to-face and five telephone lifestyle counseling sessions
on changing the psychosocial determinants of PA and diet
also improved patients’ self-efficacy and reduced barriers to
active lifestyle such as lack of motivation and energy in the
intervention group compared to the control [39]. In a RCT
study, a program for improvement of worksite lifestyle in
prediabetes employees resulted in better behavioral out-
comes such as PA and diet self-efficacy and goal commit-
ment [40].

A self-management coaching program on lifestyle
changes had more impact on people with lower self-
efficacy [41] and social cognitive (self-efficacy) and self-
regulatory (illness beliefs) theory-based intervention pro-
grams caused a significant improvement in self-efficacy for
exercise [42]. Data showed that illness beliefs play an essen-
tial role in patients’ quality of life, while self-efficacy had a
crucial role in self-management behaviors diabetes care pro-
viders [42].

Other interventions such as a narrative-based interven-
tion program [43], Spanish Diabetes Self-Management Pro-
gram [44, 45], nurse-managed health promotion program

[46], and prevention program on self-efficacy [47] improved
self-management and self-efficacy controlling the disease,
although an independent association between social-envi-
ronmental, problem-solving, and self-efficacy factors with
exercise and diet-related behaviors has been reported. How-
ever, the development of these psychosocial and social-
environmental factors could improve diabetes self-
management [48]. Improvement of the knowledge about
the importance of exercise and self-efficacy in diabetes care
providers leads to better performance in patients’ exercise
learning [49]. Among diabetic patient counselors/educators,
factors such as “time allotted for delivering diabetes self-
management/support visits” and “inability to engage
patients in physical activity” were identified as practice and
challenging barriers. To improve physical self-efficacy in
patients, educators challenging problems need attention
[50]. Table 3 shows a summary of studies using health pro-
motion programs.

3.4. Role of Multimedia and Education. The modulatory
effect of self-efficacy on increasing self-care behaviors of dia-
betic patients was evaluated using different multimedia- and
education-based interventions. Education of diabetic
patients using a multimedia- (CD-) based health promotion
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TaBLE 4: Characteristics of studies using multimedia and education.
Author, Study design/subjects Intervention Instruments/measurements Outcomes/finding Que.thty
reference rating
Two-group randomized One month tailored L
trial; diabetes patients Internet-based self-care . . T Self-care bghavwr in both
Wangberg R . Diabetes self-care activities ~groups, but in HSE group
(n = 64) with highest self- management (diet, Weak
[55] efficacy (HSE) or lowest blood glucose or and competence scales was more than the LSE
self-efficacy (LSE) physical activity) group
Glycemic control, diabetes Awareness of self-care
self-care activities, self- goals, self-efficacy, and
. . Telephone coaching . ’ reinforcement —7
Sacco et al.  Randomized control trial; . . . efficacy, reinforcement for .
[53] diabetes patients (11 = 62) intervention (brief and self-care activities. and adherence to exercise and a Moderate
b proactive) for 2 years ’ healthy diet and | medical
awareness of self-care goals L
complications and
were measured .
depression
Online diabetes self- Health status, health Improve HbA1C, exercise,
. . . behaviors, health care patient activation, self-
Lorig et al.  Randomized control trial;  management program g . .
. . Lo utilization, patient efficacy, and reinforcement Moderate
[57] diabetes patients (n=761) (with six trials and 18- .
month follow-up) activation, and self-efficacy or follow-up had no
were measured beneficial effect
Integrative health (IH) Gl.yce.mlc control, . .
. . . . . medication adherence, IH improved psychosocial
Wolever Randomized clinical trial;  coaching (coaching was cercise frequen tient tcomes (stress, exercis
patients with type 2 diabetes conducted by telephone exercise frequency, patie ortcome 8% EXCICE Moderate
et al. [54] (n=56) for fourteen 30-minute engagement, and frequency, self-reported
- sessions for six months) psychosocial variables were adherence, and self-efficacy)
assessed
... Glycemic control, changes T
Computer multimedia in behaviors. diabetes Multimedia-educated group
Khan et al Randomized controlled diabetes education Kknowledee se)lf-e fFicac had better adherence to oral
[60] * trial; adults with type 2 program (waiting room- and me dic%ltions rescrig,e 4 medication but not for self-  Strong
diabetes (n=129) administered, low- p efficacy and other self-
literacy) were measured over 3 management behavior
months
Intervention group N
. Randomized controlled received 4 messages 'Patlent s kr.IOWledge’ Srr'lart'p ho.ne
Goodarzi . S . . attitude, practice, and self- communication increased
trial; diabetic patients weekly about exercise, . ) . Moderate
et al. [58] (n=81) diet. and medication efficacy were evaluated by  the patients’ self-efficacy in
- ’for 12 weeks questionaries the intervention group
Qualitative substudy Igfler‘;,;;‘:, q;lriisgozllrsltfsolciisezd This primary care-based
diabetic patients completed . it particp walking program (24
. o . Mobile-based healthy or did not like about .
Markowitz ~ and maintained physical . T . weeks) was not effective to
. . eating and active living HEALD and their . Weak
etal. [61]  activity after healthy eating . . . develop exercise-related
A for diabetes program maintenance of physical A 3
and active living for I motivation and self-efficacy
diabetes _ activity six months after the behavi
program (n = 13) ehaviors
program ended
Six-month online Fvlv‘;er:l:srll(?; l'g’nqu;ilr?gs Improvement in achieving
. program (algorithm- . onp goals for self-efficacy and
Block et al.  Randomized controlled eating habits and one
. . driven) for prevention . . satisfaction, resulting in ~ Moderate
[56] trial; prediabetes (1 =339) and im P question on physical . hysical activi
provement o . . promoting physical activity
. activity self-rated health .
diabetes behavior
status and self-efficacy
. - _ Three-month education ) promotion model Intervention improved
. Randomized clinical trial of diabetic patients : . .
Lari et al. ) . . S questionnaires (self- subjects’ belief about PA
study; adult with type 2 using multimedia- . . . Moderate
[52] diabetes (CD-) based health efficacy; perceived benefits, and increase their
promotion model barriers, and social support) adherence to exercise
. . Better effect of multimedia
Lari et al Randomized clinical trial (szll\(/)[rst_ )Inlaeasss:gen?:i\glc :r He:lllt:; t}.:ég;r:i);[gn(;ll(f)_del education on patients’ self-
[59] study; adult with type 2 multimedia counselling efficacy; perceived benefits, efficacy and their belief  Moderate

diabetes . .
intervention

barriers, and social support)

about physical activity
behavior than SMS
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model might improve subjects’ beliefs about PA and increase
their adherence to exercise [52]. Brief proactive telephone
“coaching” interventions also increased patient adherence
to exercise and a healthy diet and reduced medical complica-
tions and depression. Results showed the beneficial impact
of awareness of self-care goals, self-efficacy, and reinforce-
ment on foot inspection, psychological symptoms (depres-
sion), and PA [53]. Diabetes educators could apply
integrative health coaching for the improvement of patient
self-efficacy [54].

In a tailored Internet-based intervention, patients with
the highest self-efficacy had better outcomes; therefore,
self-efficacy may play a moderator role in intervention out-
come and should be considered in tailoring educational
intervention for diabetes [55]. In addition, online program
(algorithm-driven) for diabetes prevention and improve-
ment of diabetes self-management, self-efficacy and satisfac-
tion, can result in promoting PA behavior [56]. However,
although online education was shown to improve HbA1C,
exercise, patient activation, and self-efficacy, but reinforce-
ment or follow-up had no beneficial effect [57]. Smartphone
communication also increased the patients’ self-efficacy
compared to the control group [58]. However, multimedia
education had a better effect compared with short message
service (SMS)-based model on patients’ self-efficacy and
their belief about PA behavior [59].

There are also studies with negative results. Computer-
based multimedia program in the waiting administration
room of diabetic patients had no significant difference in
glycemic control, self-efficacy, and other self-management
behavior related to diabetes [60]. Moreover, one-month
mobile-based intervention pilot study did not show any sig-
nificant changes in patients’ glycemic control, self-efficacy
about food intake, PA, and body mass index [61]. Table 4
shows a summary of studies using multimedia and
education.

4. Discussion

Motivation had been introduced as a pivotal factor for the
improvement of lifestyle, especially in behavioral and psy-
chological aspects, because it increases the learner’s effort
and desire for a certain change and purpose [62]. MI as a
single strategy or in combination with other programs (exer-
cise, healthy diet) has been performed in seven studies. The
duration of the studies (RCT and pilot) was between 2 and
12 months, and their population size was 12-152. Although
four studies reported improved self-efficacy and PA, one
study showed no change in PA. Encouragement of the
patient in achieving the goals of diabetes self-management
shall be considered as a cost-benefit method in education
even with no change in HbAlc and PA.

Our search resulted in five studies with a population of
48-145 which evaluated the effect of endurance or resistance
exercise behavior on health-related behaviors (e.g., exercise
self-efficacy) and/or glycemic control. According to them,
low efficacy of exercise has been proposed as a significant
predictor of patients dropping out, and just one study
reported the improvement in patients’ self-efficacy but had
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no effect on glycemic control or other diabetes complica-
tions. The goal of active life is to improve metabolic status
and reduce the complications of diabetes. Moreover, most
people with diabetes or metabolic disease have low self-effi-
cacy, quality of life, and knowledge/belief about their illness
[22]. Therefore, multifaceted health promotion programs
should be applied to cover all psychological and behavioral
aspects of lifestyle and induce effective changes in patients’
beliefs. A systematic review about lifestyle intervention in
diabetic patients suggested future interventions targeting
health promotion behaviors with emphasize on problem-
solving skills and self-efficacy; but there was no recommen-
dation for the best strategies [8].

A multiconceptual basis education strategy (a combina-
tion of goal system and social, cognitive, and ecological the-
ory) was associated with better outcomes. In this survey,
twenty-five studies with a sample size of 62-550 and a dura-
tion of 3 weeks to one year had been assessed, which used
multidimensional self-management programs with both
individual/group face-to-face sessions and multimedia train-
ing. According to the findings, interventions with more
social support, longer duration, combined educative the-
ory-based, and individual education had a better outcome
after intervention and follow-up evaluation. In addition,
the improvement of the knowledge and self-efficacy of dia-
betes care providers has not resulted in an increase of exer-
cise self-efficacy in patients with diabetes.

Recently, researchers have been interested in educational
technologies such as online and virtual training, multimedia,
and smartphone health informative applications to provide
more effective health promotion interventions. We found
eleven trials with sample sizes of 56-760 and duration trials
of 1-24 months. Although patients’ feedback about partici-
pation in e-education was positive, however, as similar as
face-to-face methods, two studies with a small study popula-
tion and short duration showed no change in outcome. It
seems that poor baseline motivation, self-efficacy, and
depressive symptoms need more attention in designing such
programs [32]. In literature review 2, systematic reviews and
meta-analysis evaluated the effectiveness of 15 and 16 stud-
ies based on “peer support on self-efficacy” and “self-
efficacy-focused education.” Although peer support did not
induce any significant change in self-efficacy and quality of
life, however, intervention with long duration (>6 months)
had a better effect on patients improvement of quality of life
[63] which is in line with findings of the present study.
Meta-analysis of 10 selected studies from 16 interventions
showed the beneficial impact of “self-efficacy-focused educa-
tion” on glycemic control and quality of life in a patient with
type 2 diabetes, but the lack of high-quality rating studies
with good emotion/physiological strategies and complete
outcome assessment makes it difficult to choose the best
strategies [64].

In this systematic review, different methodological
approaches for the development of self-efficacy and physical
activity in diabetic patients had been summarized and dis-
cussed to facilitate the patients’ and researchers’ access to
available studies and their outcomes. This review tried to
show the importance of self-management programs in
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controlling diabetes and emphasized the need for designing
most effective methods in improving self-eflicacy-focused
education. However, this systematic review has several limi-
tations worth mentioning. First, most of the studies were
rated as moderate and weak quality with performance bias
and detection bias (i.e., lack of double blind, standard ran-
domization, and description of withdrawal). Secondly, the
studies were heterogeneous. Study’s characteristics, such as
population (i.e., number, sex, race, age, education, and con-
comitant disease), inclusion and exclusion criteria, duration,
design (i.e., RCT, prospective observational study, and cross-
sectional study), and self-management improving methods
were heterogeneous. The lack of enough studies with RCT
design and limited number of participants in them make
meta-analysis impossible. Moreover, the outcomes of the
studies, especially with respect to behavioral outcomes, were
also heterogonous because different scales had been
employed for self-efficacy and self-management assessment,
and different primary and secondary outcomes had been
reported. Finally, we evaluated the available English reports
(full text) of studies; therefore, potentially relevant reports
in other language might have been missed. Taken together,
the most important limitation of this study was insufficient
high-quality RCT's with enough sample size, long-term edu-
cation, and follow-up periods, which applied physiological/
emotion arousal educational strategies and employed com-
plete outcome assessments with standard scale. Therefore,
we could not evaluate the validity and reliability of the
instruments and the related outcomes. Regarding those lim-
itations, it is difficult and even impossible to perform a meta-
analysis study and combine the findings for achieving
descriptive and practical conclusions. Therefore, the impact
of self-efficacy-focused education programs including prac-
ticing the self-efficacy improvement skills, peer models, goal
setting, positive feedback, and health provider persuasion
methods on diabetes management is still under question.

5. Conclusion

A combination of traditional and virtual long-lasting self-
care promoting (motivating) programs with good emotion/
physiological strategies is needed to improve patients’ self-
efficacy for healthy habits like an active lifestyle. Family
and social support play an essential role in establishing
healthy behavioral changes in diabetic patients. Future
high-quality RCT studies with larger sample size, self-
efficacy-focused education-based strategies, long duration
and follow-up, and standard outcome assessments are
needed to evaluate the effectiveness of self-management
strategies.
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