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ABSTRACT

Introduction: Diabetes mellitus type 2 is a chronic disease with a high risk of complications because it involves or-
gan damage. To prevent these complications, it is necessary to control diabetes through the application of self-man-
agement behavior. The factor that greatly influences DM patients to carry out DM self-management is self-efficacy.
The objective of this systematic review is to identify effective interventions for increasing self-efficacy. It is important
to conduct research using this systematic review because the results of the review of quality articles can provide
complete information about the effective interventions for increasing self-efficacy. Methods: Data sources searched
using scientific databases : PubMed, Proquest, and ClinicalKey, published between 2018 to 2022. The keywords
used are type 2 DM patients, education, self-efficacy, diabetes self-management. The results of the article exploration
and selection process obtained 204 articles, after checking 187 articles did not meet the inclusion criteria and had
to be excluded, then 8 articles did not meet the eligibility, so there were 9 articles included in the systematic review.
Results: The prominent finding is the majority of educational interventions used were telehealth or mobile-based
educational interventions, only three articles used education in traditional ways. The results of the study showed that
there was an increase in diabetes self-efficacy compared to before education. Conclusion: Providing education using
telehealth technology (mobile-based education) has shown effective results in increasing the self-efficacy of diabetes

patients so that it can be used as the best choice of intervention to educate diabetic patients.
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INTRODUCTION

Diabetes mellitus is a chronic disease and global
health problem whose development has reached an
alarming level which affects around 422 million people
worldwide. This condition is worrying because type 2
DM has severe socio-economic and health impacts,
especially in developing countries where around 80%
of the population is affected by this disease (1).

Diabetes produces acute and chronic problems that
are impacted by the time of diagnosis, intrinsic and
extrinsic variables, as well as failure to execute glycemic
control, which raises the risk of early mortality. Chronic
complications of diabetes include stroke, renal failure,
blindness, neuropathy, and diabetic foot which is a
leading cause of limb amputation (2).

To prevent these complications, it is necessary to control
diabetes through the application of self-management
behavior. As Julian’s findings, through effective self-
management, it is hoped that it can contribute to
controlling blood sugar, avoiding complications, and
improving quality of life (3). One of the factors found
to be related to or to be a predictor of diabetes self-
management behavior is self-efficacy. Bandura’s social
cognitive theory suggests that self-efficacy is a key
factor that directly influences behavior (4). As research
conducted by Jiang on 265 patients in China (5) showed
that higher self-efficacy is also associated with better
DSM behavior, therefore it is necessary to think about
increasing self-efficacy. The problem is whether there
are effective efforts to increase the self-efficacy of type
2 diabetes mellitus patients in the management of DM?.
To find out the appropriate and effective intervention
in increasing self-efficacy is through searching and
reviewing articles. This is the author’s reason why it
is important to conduct research using the systematic
review because the results of searching for articles and
reviewing the articles will be summarized so that they
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can provide complete information from the findings
of quality articles about whether interventions are
appropriate and effective for increasing the self-efficacy
of diabetes patients.

MATERIALS AND METHODS

Eligibility criteria

The selection of journal or article research to be included
in the systematic review in this study is based on the
following criteria: The research subjects studied were
adult patients with type 2 diabetes mellitus aged 40-60
years; The type of intervention is education; The outcome
that is measured is self-efficacy and self management
diabetes mellitus. Therefore respondents with criteria
other than type 2 diabetes mellitus will be excluded, as
well as those aged under 40 years and over 60 years will
also be excluded. This systematic review has not been
registered at PROSPERO or elsewhere. Based on these
criteria, the PICO framework was developed as follow
(Table ).

Table I: PICO framework

Determinants

Criteria

Type 2 Diabetes Mellitus / Non Insulin
Dependent Diabetes Mellitus / Diabetes Mellitus,
Type Il

Education /diabetes management education/
education of diabetes management

Audio visual / Video-Audio Media

Diabetes management self-efficacy

Population

Intervention

Comparison
Outcome

Search strategy

Data sources searched using some scientific databases :
PubMed, Proquest, and ClinicalKey. The keywords used
are “Diabetes mellitus type 2 patients”, “education”,
“self-efficacy”, and “diabetes self-management”.
Research using quantitative methods (experimental
method); Research published by international publishers
who already have a Digital Object Identifier (DOI) with
the year of publication 2017 — 2022; and the articles
using English.

Study selection

After searching for articles via search engines using
keywords, 3311 articles were found. The next stage was
selecting articles, where there were 3107 articles that had
to be removed for the reason that 1 article was similar
(duplicate) and 3106 articles for other reasons such as:
not matching the title/theme; full text not available; does

Table II: Summary of selected studies included in the review

not meet the year of publication, so we got 204 articles.
After selection was carried out based on the inclusion
criteria, there were 187 articles that did not meet the
inclusion criteria so they had to be excluded and 17
articles remained for eligibility assessment. After going
through the eligibility assessment process, there were 8
articles that were not eligible and had to be excluded, so
that in the end of selection process there were 9 articles
included in the systematic review (Figure 1) (6)

[ Identification of studies via databases ]

Records identified from*:
Pubmed (n=1062)
Proquest (n = 616)
ClinicalKey (n = 1633)

Records removed before

screening:
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Records removed for other

reasons : (n = 3106 )
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Figure 1: PRISMA flow of literature search selection.

Quality appraisal and data extraction

The quality assessment carried out by researchers aims
to assess the methodological quality of the articles to
be reviewed. Assessment of the quality and eligibility
of the articles that will be reviewed in this research uses
JBI (Joanna Briggs Institute) where there were several
questions related to the methodology with the answer
choices ‘yes’, ‘no’, ‘unclear’ or ‘not applicable’. If the
article does not meet the criteria contained in the JBI
assessment (7), it is concluded that the article has low
quality so it cannot be included in the study. Of the 9
(nine) articles obtained, all met the JBI criteria, so these
articles could be used in this research. Data extraction
for each article was carried out to retrieve important data
including: author, country, year, study design, sample
size, participant description, intervention, and outcome
(findings). These data are entered in the data extraction
form and summarized in Table II.

Author/ Design Setting/ Intervention Results & findings
Year Sample

A three-month online educational program  After the educational intervention, the

Esferjani, etal.,  Quantitative: People with given through mobile phone to the experimental group’s mean coping

(2022) quasi- type 2 diabetes  intervention group. The control group got self-efficacy score was considerably

Iran (8) experimental (n=118) no intervention other than usual diabetes greater than the control group’s.
management. (P=0.001).

CONTINUE
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Table I1l: Summary of selected studies included in the review (CONT.)

Al\;t:‘a?r/ Design Sé::;i/ Intervention Results & findings
Using continuous glucose monitoring system
(CGMS) results, the intervention group
Patients with received a customized diabetes education  Self-efficacy levelsdifferedsignificantly
Randomized tvpe 2 diabetes  Program via pattern management (PM). between the PM education group and
Lee, et al., Intervention’ a);F;he General The third education was delivered over the the control group over time, with a
(2019) and control Hospital phone two weeks after PM’s management. statistically  significant interaction
Korea (9) rouDs G egn /i The control group likewise got diabetes between the two groups (self-efficacy
group (n{(,o)gg instruction through pattern management climbed higher in the PM group than
B (PM), but no additional education was in the control group).
provided and phone calls were only
confirmed after four weeks.
Patients with The mean diabetic self-efficacy score
tvpe 2 diabetes The control group received standard care at baseline was 3.66 (SD 0.89) in the
Youne, et al iszorthern from their primary care clinic. Participants in  usual care group and 3.67 (SD 0.83)
(2020%’ USA Randomized California the intervention group got the same primary in the intervention group. This score
(10) ! controlled trial academic care clinic care and training as those in the increased after 3 months in both
health center control group in terms of health-care services  groups: 3.71 (SD 0.86) in the usual
(n = 287) and resources. care group and 4.05 (SD 0.69) in the
- intervention group.
Diabetes education, booklet, and phone  The experimental group’s mean Type
Eroglu & Quantitative : Adults with reminders were delivered to patients in 2 DSS scores increased statistically
Saboncu Randomized. type 2 diabetes  the experimental group. On average, the significantly in the posttest compared
(2021) controlled trial  1=78)in education lasted 45 minutes. After the study  to the pretest (p 0.01).
Turkey (11) Turkey ended, patients in the control group were
also given diabetes education and booklets.
At baseline, there was no significant
. . akistani iabetes education using the unique metho ifference in average sub-
Qasim, et al Quantitative: Pakistani Diab d ‘ ing th iq hod  dif i ge DMSE sub
(2020)’ v Randomized. adults with “diabetes conversation map (DCM)” was scale scores between the two arms;
Pakista,n (12) controlled trial  YPe 2 diabetes  compared to routine counseling (RC) for four — however, after 3 months, the average
(n=123) weeks. DMSE score in the DCM arm climbed
significantly more than the RC arm.
For 30 minutes, the experimental group got
nurse-led intervention on video-assisted
teaching about the nature of the disease
Pakistani condition, including nutrition, medication, In the posttest, there was a statistically
Subramanian, Quantitative: adults with hand and leg exercises, and home care significant difference in self-efficacy

etal., (2020),
Chennai (13)

Nelson, et al
(2021),
Nashville (14)

Presley, et al.,
(2020), USA
(15)

Randomized
controlled trial

Quantitative:
Randomized
controlled trial

Quantitative:
Randomized
controlled trial

type 2 diabetes
(n=70)

Adults with
type 2 diabetes
(n = 506)

took part in a
parallel-group
study.

Adults of
African
descent with
type 2 diabetes

management. Then a demonstration of hand
and leg exercise was done followed by return
demonstration done by the participants.
The control group did not receive nurse-led
intervention; instead, they received simply
regular care.

REACH (Rapid Education/Encouragement and
Communications for Health) is a 12-month
program. REACH contained interactive
and personalized texts about medication
adherence, as well as non-tailored messages
about other self-care practices.

The intervention group received community-
based diabetes self-management education
(DSME) as well as 6 months of mHealth-
enhanced peer support, including 12
weekly phone calls and three monthly
calls from community health workers who

(t=28.293; p0.001) among patients
with Type 2 DM in the experimental

group.

REACH increased diabetes
efficacy across a 6-month period.

self-

Participants in both groups increased
their self-efficacy (p 0.001). Although
the intervention group’s gain in self-
efficacy was greater (26.1 (6.7) to 29.4
(6.2) than the control group’s (27.2

(n=97) communicated with participants’ healthcare ~ (6.3) to 28.2 (6.6)
teams via a novel web application.

At 6 months, the intervention
group  significantly  outperformed
. Lo . The intervention group (n = 133) received the control group in terms of A1C
J(lza(;gé)et al, g:nadn;EZZZ' :\diltzs g{l;ﬂk:etes a structured education program focusing on and the secondary outcomes of
China;16) controlled trial (zE 265) self-efficacy, while the control group (n = weight, BMI, waist circumference,
- 132) received ordinary education. diastolic pressure, self-efficacy,self-
management behaviors, and

knowledge.
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RESULTS

Description of studies
The selected studies included in the review have been
summarized in Table II.

Effectiveness of interventions

The prominent finding from the review of the research
articles above is that the majority of educational
interventions  use  telehealth or  mobile-based
technology, be it through phone calls, text messaging,
videos, e-booklets, or other tools. Only three articles
used education in traditional ways. All educational
interventions  that use telehealth/mobile-based
technology provide effective results because they can
increase the self-efficacy of diabetic patients in diabetes
self-care.

DISCUSSION

Based on the findings of a review of the nine studies
mentioned above, it was found that all interventions
used to increase self-efficacy were by providing
education, both education related to self-care and
also related to self-efficacy. This is in line with what
was conveyed by Farley, that The self-management
program is the first and most popular and well-proven
strategy in the literature for increasing self-efficacy in
chronic disease management (17). The self-management
program is given because self-management of chronic
diseases requires ability and self-confidence where this
ability and self-confidence can be formed or increased
if the patient is educated on how to do self-management
through a program or strategy. This was also proven by
the results of the intervention in all the articles that the
authors reviewed, these findings informed significant
improvements in self-efficacy after education compared
to self-efficacy before being given education, and this
rise was greater in the intervention group than in the
control group, which This suggests that the intervention
group’s self-efficacy score was greater than the control
group’s.

The education provided varied, but the majority used
modern methods such as the use of telehealth or mobile
phone technology (message) in the experimental group,
while for the control group, the education provided
remained in traditional or conventional forms namely
providing face-to-face education during visits patients
go to the hospital according to routine activities at the
hospital or health service facility. The use of modern
technology in providing education to the intervention
group does have a better impact or result compared
to providing education in the traditional way, it was
shown that the increase in self-efficacy scores in the
intervention group was higher than the increase in the
control group. The increase in self-efficacy scores higher

in the intervention group was because the educational
interventions used were more effective and interesting
by using mobile_based education technology compared
to conventional or traditional education carried out in
the control group.

Due to a lack of time and transportation to visit clinics,
or the high cost of visits, traditional diabetes education
is not implemented well, resulting in patients having
less interaction with health care providers. As a result,
using text messages via mobile phones to deliver health
and educational information is a new and inexpensive
way to enhance diabetic self-care skills and boost
communication with health care providers (18). Haider
also explained that the use of mobile technology is
very beneficial in motivating and reminding patients to
adopt a healthy lifestyle and ultimately, support the self-
management of their disease (19).

Therefore, we can compare the two educational
intervention methods as described above (conventional
method and through the use of mobile phone
technology), as follows:

1. Education using conventional methods requires
hospital visits which can usually be several times a
month, whereas if we use mobile phone technology,
patients do not need to come to the hospital or health
service provider, because educational content can be
sent via mobile phone.

2. Education through the use of mobile phone technology
can facilitate discussions or interactive processes more
often because you don’t have to wait for the patient to
visit the hospital. This is like what Nelson, et al did (14),
where apart from sending one-way messages regarding
educational content, they also sent messages to ask
about treatment compliance, and feedback messages in
the form of encouragement.

3. Education using conventional methods does not
support the implementation of group discussions
because patients come to visit at different times so it is
difficult to gather them, even though group discussions
need to be carried out because through group discussions
patients can share experiences and information related
to their health status and self-care activities. This is like
the intervention carried out by Esferjani, et al (8) where
apart from sending short messages about diabetes and its
complications, they also held online discussion sessions
where patients were asked to compare and discuss their
health level with other patients and about their self-care
activities.

4. Education through the use of mobile phone technology
allows patients to be more exposed to educational
material or content, because educational material links
can be accessed many times and whenever they want,
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so it is hoped that educational goals can be achieved.
CONCLUSION

Based on the systematic review, the smartphones
application on self-care intervention for blood
glucose control can be inclusive of diet, exercise and
activity, monitoring and blood glucose control, blood
pressure control, insulin therapy, diabetes medication,
avoiding smoking, diabetes mellitus  education,
stress management, medication time reminders, self-
motivation, and weight control. Various smartphone
applications utilizing self-care  management have
resulted in improved blood glucose control (FBS and
HbA1C) in T2DM. It is recommended that health
professionals choosing suitable applications with easily
understood features and Investigate the efficacy of
smartphone applications across diverse demographic
groups.
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