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ABSTRACT

Poor self-efficacy and inability to control blood sugar (HbAlc) are special concerns in achieving structured self-management.
Meanwhile, the use of educational media such as Comic book is a solution to improve the self-management of diabetes mellitus
patients. Therefore, this research aimed to assess the effectiveness of comic book: BW (Brisk Walking) on self-efficacy and HbA1C
control in type 2 diabetes mellitus (T2DM) patients in Takalar Regency. A quantitative method was used with a Quasi-Experimental
two-group pre-post test design. The respondents were divided into two groups, namely Group 1 given comic Book: BW with
WhatsApp Group monitoring, and Group 2 which received a similar intervention but without monitoring. A total of 60 respondents,
30 in each group were selected using the purposive sampling method, while data collection was carried out using the Exercise Self-
Efficacy Scale (ESES) questionnaire consisting of 16 questions. Moreover, data analysis was conducted the T-test with a signifi-
cance value of p<0.05. The results showed that the administration of comic book: BW significantly affected self-efficacy and
HbA1c Control with p=0.000. BW caused a significant increase in self-efficacy and a decrease in HbAlc Control. This intervention
has the potential to improve facilitate health workers and the patient self-management of type 2 diabetes mellitus through providing
comic books.

ABSTRAK

Efikasi diri yang buruk dan ketidakmampuan mengontrol gula darah (HbAlc) menjadi perhatian khusus dalam mencapai
manajemen diri terstruktur. Sedangkan penggunaan media edukasi seperti komik menjadi solusi untuk meningkatkan self-
management pasien diabetes melitus. Oleh karena itu, penelitian ini bertujuan untuk mengkaji efektivitas media komik: BW
(Brisk Walking) terhadap self-eficacy dan pengendalian HbAIC pada pasien diabetes melitus tipe 2 (DMT2) di Kabupaten
Takalar. Metode yang digunakan adalah kuantitatif dengan desain Quasi-Experimental two-group pre-post test design. Re-
sponden dibagi menjadi dua kelompok, yaitu Kelompok 1 yang diberikan komik: BW dengan pemantauan Grup WhatsApp,
dan Kelompok 2 yang mendapat intervensi serupa namun tanpa pemantauan. Responden berjumlah 60 orang, masing-masing
kelompok berjumlah 30 orang, dipilih dengan menggunakan metode purposive sampling, sedangkan pengumpulan data dil-
akukan dengan menggunakan kuesioner Latihan Self-Efficacy Scale (ESES) yang terdiri dari 16 pertanyaan. Analisis data
dilakukan wji T dengan nilai signifikansi p<0,05. Hasil penelitian menunjukkan bahwa pemberian buku komik: BW ber-
pengaruh signifikan terhadap efikasi diri dan pengendalian HbAIc dengan p=0,000. BW menyebabkan peningkatan efikasi
diri yang signifikan dan penurunan Kontrol HbAlc. Intervensi ini berpotensi meningkatkan fasilitasi petugas kesehatan dan
manajemen mandiri pasien diabetes melitus tipe 2 melalui penyediaan buku komik.
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INTRODUCTION

The prevalence of diabetes mellitus
(DM) is significantly higher in rural populations
compared to urban (Ranasinghe et al., 2021).
The condition is also more common in African
Americans compared to non-Hispanic white
people (Rodriguez & Campbell, 2017) with re-
spective estimated rates of 42.8 per 100,000
versus 33.2 per 100,000 (Callaghan et al.,
2020).

Self-management activities are interre-
lated in glycemic control, and in this context,
physical activity, diet, as well as dosage are
considered the three basics of DM treatment. To
delay the onset of Type 2 Diabetes mellitus
(T2DM), it is important to increase physical
activity and improve nutritional habits in the
form of a low-calorie diet which changes the
main nutritional composition. Regular physical
activity is recommended due to the beneficial
effect on metabolic risk factors associated with
the development of DM complications (Peleg-
Raibstein, 2021).

In DM patients, physical activity plays a
very important role in controlling blood glucose
levels, specifically increasing the consumption
by active muscles thereby directly causing hy-
poglycemia (de melo Ghisi et al., 2020). The
type of activity recommended for T2DM pa-
tients is brisk walking, at a minimum speed of 3
mph (4.83 km/h) (Abdullah et al., 2023). It is
recommended for people who are concerned
about strenuous exercise capable of causing in-
jury (Jabardo-Camprubi et al., 2020). Exercis-
ing, especially brisk walking, has various bene-
fits, including preventing obesity, blood lipids,
and reducing blood glucose levels, as well as
mitigating complications due to DM (Hayati et
al. 2021; He et al. 2018).

Physical activity recommended by
ACSM (American College of Sports Medicine)
and ADA (American Diabetes Association) is
150 minutes/week of brisk walking with addi-
tional resistance training for at least 2-3 days/
week (Park., 2015). Brisk walking directly con-
trols circulating blood sugar and increases tissue

sensitivity to insulin, thereby reducing the risk
of cardiovascular disease and mortality
(Abdullah et al., 2023; Carbone et al., 2019;
Seyedizadeh et al., 2020)

DM has become a global concern with
increasing prevalence, specifically, ranked as
the sixth-leading cause of death worldwide. In
2021, DM accounted for a total of 6.7 million
deaths worldwide with one person dying every
5 seconds, and 12 each minute. Countries with
high mortality rates include China (1.39 mil-
lion), followed by The United States (669), In-
dia (647), Pakistan (396), and Japan (245) (Li et
al., 2019). According to the International Diabe-
tes Federation (2021), DM accounted for the
third-highest cause of death in Indonesia in
2019, reaching approximately 57.42 deaths per
100,000 population. The number of DM pa-
tients in 2021 was significantly higher com-
pared to the last decade. This number is estimat-
ed to reach 28.57 million in 2045, marking a
47% increase compared to 19.47 million in
2021.

According to Basic Health Research
2018, almost all provinces showed an increase
in DM prevalence in 2013-2018, except for East
Nusa Tenggara. Four provinces with the highest
prevalence include Yogyakarta, DKI Jakarta,
North Sulawesi, and East Kalimantan. Several
provinces with a high increase up to 0.9% in-
clude Riau, DKI Jakarta, Banten, Gorontalo,
and West Papua, while South Sulawesi had a
prevalence of 1.8%. This prevalence is based on
a doctor's diagnosis which is largely determined
by the regularity and compliance of medical
record keeping (Ministry of Health RI, 2019).

Based on data from the Health Office
(Takalar District Health Service) in 2022, the
number of DM patients in the working area of
the Pattalassang, South Polombangkeng, North
Polombangkeng, Ko'mara, and Mangarabom-
bang Community Health Center was 21.7%,
5.3%, 18.8%, 4%, and 9.7% respectively.
Bulukunyi,
Sanrobone, Bontomarannu, Bontokassi, and
Aeng Toa Community Health Center had a

Mappakasunggu, Pattopakang,
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prevalence of 11.4%, 3.7%, 5.2%, 2.9%, 1.5%,
0.9%, and 2.2% respectively. Additionally,
Galesong, North Galesong, Bontongape, and
Tana Keke Community Health Center had a
prevalence of 5.5%, 5.2%, 1.3 %, and 0.7%
respectively (Health Office of Takalar District,
2022).

A systematic review found a significant
relationship between self-management com-
prising physical activity, healthy eating, glu-
cose compliance, and solving problems related
to DM self-care with blood sugar control. Self-
management plays a very important role in gly-
cemic control, and based on a systematic re-
view, 75% of research journals showed that
physical activity had a significant effect on re-
ducing blood sugar levels compared to other
components (Almutairi et al., 2020; Zainuddin
etal., 2023).

Previous research (Azami et al., 2018;
Lynch et al., 2019; Spencer et al., 2018) using
media such as booklets, curriculum, Focus
Group Discussion (FGD), and film clips to
convey education achieved significant changes
in behavior toward physical activity. Research
conducted by Leung et al. (2018) developed
comics to motivate DM patients towards en-
gaging in physical activity. Other research also
assessed 324 DM patients using a health litera-
cy program (Gu et al., 2017). Therefore, this
research aimed to assess the effect of comic
book intervention with components such as
knowledge, intention, skills, quality of life, and
social support on improving self-efficacy and
blood sugar control.

METHODS

A Quasi-Experimental method was
used with a two-group pre-post test design ap-
proach to evaluate the effectiveness of comic
book: BW (Brisk Walking) on self-efficacy and
changes in HbAlc control among T2DM pa-
tients in Takalar Regency. The samples were
selected using a purposive sampling method,
while the intervention given was comic book:
BW. The respondents were divided into two

groups, namely Group 1 given comic book:
BW with WhatsApp Group monitoring, and
Group 2 which received a similar intervention
but without monitoring. The inclusion criteria
include a clinical diagnosis of T2DM, age 20-
60 years, HbAlc > 7% (preferably in the last 3
months), willingness to be a respondent by
signing informed consent and filling out a
questionnaire, no history of major surgery in
the previous or next five months. T2DM pa-
tients receiving oral and injectable treatment as
well as those who do not experience cognitive
impairment were also included. Meanwhile,
patients with a medical condition preventing
walking for 15 minutes to 30 minutes a day
were excluded.

Intervention group patients were ran-
domly selected from one Community Health
Center in Takalar Regency from a total of 16.
All locations meet the criteria but taking into
account 1) The effectiveness of the Prolanis
program at the Community Health Center in
facilitating the recruitment of respondents with
at least 30 patients recruited per location, 2)
Nurses administering the Prolanis program per
location can participate in the intervention; 3)
agree to participate for three months of the re-
search. A total of 60 T2DM patients were re-
cruited from May to August 2022.

Health literacy intervention was given
through comic book: BW to improve self-
efficacy and control HbAlc by engaging in
physical activity 3-5 times a week with a total
of 150 times/week (International Diabetes Fed-
eration, 2017). Furthermore, T2DM patients
were advised to join the WhatsApp group and
record the frequency, time, and report on BW
activities for monitoring purposes.

Comic book: BW intervention includes
information about the concept of DM, self-
management practices including diet, exercise,
foot care, glucose monitoring, medication, as
well as material about self-efficacy. More spe-
cifically, it covers the importance of BW physi-
cal activity in line with recommendations by
the American College of Sports Medicine
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Table 1
The characteristics of respondents
Group
Characteristics Intervention Control
n % n %
Gender
Woman 22 759 24 82.8
Man 7 24.1 5 17.2
Education
No/Have never been to school 0 0 3 103
Didn't finish elementary school/MI 0 0 3 10.3
Finished elementary school/MI 1 34 5 172
Completed junior high school/junior high school 4 13.8 6 20.7
Finished high school/high school 13 448 5 172
Completed D3/D2/D1 2 6.9 2 6.9
Graduated from College 9 31.1 5 17.2
Work
Doesn’t Work 7 24.1 6 20.7
PNS/TNI/Polri/BUMN/BUMD 5 172 5 17.2
Private employees 2 6.9 0 0
Self-employed 3 10.3 1 34
Farmer 0 0 2 6.9
Fisherman 0 0 0 0
Retired 8 27.6 4 13.8
Laborer/Driver/IRT 4 13.8 11 379
Suffering from DM for a long time
<5 Year 7 24.1 8 27.6
> 5 tahun 22 759 21 724
Treatment
Orally 14 483 21 724
Injection 11 379 6 20.7
Orally And Injection 4 13.8 2 6.9

(ACSM) and the American Diabetes Associa-
tion (ADA), namely 150 minutes per week. The
Indonesian version of the material was sent
through the WA group and visits were made 1-2
times a month with 5 to 10 minutes per time. At
each visit, the respondents were requested to
evaluate each comic book: BW material, and
the obstacles faced.

Before starting the intervention, patients
were gathered to receive approximately 2-3
hours of education about DM management with
an introduction to comic book: BW. The pre-
education process was carried out by distrib-
uting questionnaires to assess self-efficacy. The
control group received usual care from the Indo-
nesian Prolanis program which included clinical
blood sugar examinations, as well as exercises
and administration of comic book: BW (Brisk
Walking) on self-efficacy and changes in exist-
ing HbAlc control at the discretion of each

community health center holding the program.
The Exercise Self-Efficacy Scale
(ESES) is a valid, reliable, and stable tool for
assessing self-efficacy in T2DM patients using
a Likert Scale (1-10) with 16 question items.
This instrument has a content validity index
(CVI) score of 0.80-1.00. The Cronbach alpha
of the Indonesian version of DQoL-BCI was
0.78, 0.80, and 0.92 indicating adequate results
(Hakim et al., 2020). Glycosylated hemoglobin
was measured twice (pre-and post) using the
AFINION method. HbAlc level was considered
good when the value was between <6.5%- 8%,
and bad when >8% (Sobolesky et al., 2018).
Demographic characteristics of DM
diagnosis were based on primary data from
community health centers. The description start-
ed with Univariate analysis including the distri-
bution of respondents based on gender, age,
education, occupation, length of time suffering
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Table 2
Differences in self-efficacy and HbAlc before and after receiving treatment
Variables Mean SD Mean P
Intervention Group
Self Efficacy Before 33.52 4.041 17.62 0.000*
After 51.14 6.958
Hbdlc Before 9.724 2.1897 -0,848 0.000*
After 8.876 1.8206
Control Group
Self Efficacy Before 33.52 8.509 9.69 0.002*
After 4321 10.887
Hbdle Before 9.6 1.8862 0,097 0.656
After 9.697 1.9557

Note: *p < 0.05 signicificant value

from DM, and treatment. Continuous variables
were presented in the form of means and stand-
ard deviation (SD) or median while categorical
variables were presented in the form of fre-
quencies and percentages. The T-test was used
when the data showed a normal distribution.

The research protocol has been re-
viewed and approved by the Ethics Committee
of the Faculty of Public Health, Hasanuddin
University, Makassar with code of ethics num-
ber: 1958/UN4.14.1/TP.01.02/2022. Informed
consent was obtained from all respondents, and
data confidentiality was considered.

RESULTS

Among the total 60 respondents, com-
plete data was available for 58 (96.7%) at the
end of the intervention (3 months). Table 1
shows the baseline characteristics of all re-
spondents by intervention status. The majority
of respondents were female, totaling 46 indi-
viduals. The majority of respondents, amount-
ing to 18 people, completed their high school
education. A significant portion identified their
profession as Laborer/Driver/Homemaker, to-
taling 15 individuals. Moreover, a majority of
respondents have been suffering from DM for
more than 5 years, comprising 43 individuals.
Additionally, the predominant mode of treat-
ment reported was oral administration, with 35
respondents indicating this preference.

Table 2 shows that the result of T-test
with a significant effect in the intervention

group (p=0.000) and insignificant in the control
(p=0.002). The mean value of self-efficacy be-
fore intervention was 33.52 with a standard
deviation value of 4.041. After intervention, the
mean value increased to 51.14 with a standard
deviation of 6.958, signifying an improvement
in self-efficacy. The mean HbAlc value before
intervention was 9.724 with a standard devia-
tion value of 2.1897. Meanwhile, after the in-
tervention, the mean value was 8.876 with a
standard deviation of 1.8206, indicating a
change in HbAlc after being given comic
book: BW.

DISCUSSION

Providing comic book: BW (Brisk
Walking) caused higher changes in self-
efficacy for the intervention group compared to
the control. Therefore, it can be concluded that
the intervention had a significant effect on the
self-efficacy of T2DM patients (See Figure 1).

Educational media such as comic book
can be used to improve self-efficacy in manag-
ing DM at the community level and is very rel-
evant in the context of public health. It pro-
vides information about DM and BW, directly
accessible to the wider community, including
those who live in remote areas or do not have
direct access to health facilities through the
Prolanis program.

Swoboda et al. (2017) found that
providing education using telephone media
significantly increased self-efficacy. Several
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Figure 1
Comparison of changes in mean self-efficacy
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factors influence self-efficacy, including cul-
ture, gender, the nature of the task at hand, ex-
ternal intensity, the individual's status or role in
the environment, and information about abilities
(Liu et al., 2023). In the book by Erlina (2020)
Bandura explained that self-efficacy is formed
through cognitive, motivational, affective, and
selection processes. The cognitive process in
this research was aimed at providing comic
book: BW intervention on how to achieve phys-
ical activity goals, knowledge, self-efficacy, and
social support. The intervention comprised edu-
cational content containing motivation for en-
gaging in physical activity according to recom-
mendations from the American Diabetes Asso-
ciation (ADA), namely 150 minutes/week or a
minimum of 30 minutes/day.

Bailey et al. (2015) found that patient
decision assistance (PDA) could significantly

Figure 2
Comparison of changes in mean HbAlc
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increase self-efficacy. PDA was designed to
help patients understand T2DM and the various
treatment options. The different treatments are
organized and presented according to the main
domains and preferences identified during the
development process and through two focus
groups with affected subjects. The PDA de-
scribes and compares the potential benefits and
risks of treatments in each domain.

Based on the results, in the intervention
group, the self-efficacy of T2DM patients be-
fore being given treatment was in the poor cate-
gory. After treatment for three months, only five
out of 29 respondents did not experience chang-
es. In the control group, before treatment, only
three respondents had good self-efficacy while
26 were in the poor category. After treatment,
15 people respondents had good self-efficacy,
while 14 had poor.

Control
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As shown in Figure 2, the HbAlc value
in the intervention group experienced a signifi-
cant decrease, while the mean value decreased
in the control but it was not significant. Infor-
mation regarding the importance of Physical
Activity (PA) provided support which caused a
reduction in HbAlc. Self-management practic-
es such as physical activities are interrelated to
glycemic control (HbAlc) and considered the
basis of DM treatment. This was reflected in
the effectiveness of the intervention among 29
patients. The results indicate that the BW pro-
gram is effective in reducing HbAlc control in
T2DM patients. The program entails carrying
out brisk walking with a frequency of 150
minutes/week or at least 30 minutes per day
and providing simple communication through
WhatsApp groups as a consultation system for
patients in direct contact with the health team.
The use of electronic media is one of the right
choices for monitoring physical activity.

The results were consistent with previ-
ous research (Gu et al., 2017; Leung et al.,
2018). This shows that giving comic book: BW
with WhatsApp Group monitoring is more ef-
fective in reducing HbAlc compared to only
education without monitoring. Wei et al.
(2020) also showed the same results, namely a
significant decrease in HbAlc values compared
to the control group after being given exercise
training. This research confirmed the effective-
ness of comic book: BW intervention which
can be used by T2DM patients. It also provides
a simple communication system, namely the
WhatsApp Group, and a consultation system
for directly contacting patients. Compared to
other media, comic book is more effective in
reducing HbAlc and increasing self-efficacy.

Previous research mostly utilized leaf-
let media, making the use of comic book a nov-
elty. The media was administered to 58 patients
divided into two groups, namely intervention,
and control, to carry out the BW intervention
(Abdullah et al., 2023). Based on the results, in
the intervention group, all respondents had ab-
normal HbAlc levels before being given treat-

ment, then after three months of treatment, only
26 respondents had abnormal HbAlc levels.
Meanwhile, in the control group before and
after treatment, 29 respondents had abnormal
levels. The mean HbAlc level of respondents
experienced minor change although not yet at
the normal limit. This was because the patients’
diet had not been properly programmed. In ad-
dition, the examination period was interspersed
with the Eid al-Adha holiday, making it diffi-
cult for the HbAlc level to reach the normal
threshold.

CONCLUSIONS

In conclusion, comic book was found
to be a suitable media for increasing self-
efficacy and controlling blood sugar. The me-
dia can be used as a health service provider
applicable in the Prolanis program. This inter-
vention facilitates improved blood sugar con-
trol (HbAlc) as it makes patients feel truly sup-
ported and motivated to engage in better self-
care. The information is very important for
health services, both health centers and hospi-
tals, in providing educational services that suit
patient needs.

The results suggest the need for addi-
tional research with a longitudinal design and
large sample sizes to measure physical activity
across a broad spectrum of daily life. This re-
search assessed physical activity for a fairly
short period of three months. Therefore, future
investigations are recommended to evaluate the
post-intervention effect of physical activity on
HbAlc for a longer period to provide evidence
about the beneficial effectiveness.
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