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Abstract
BACKGROUND: Diabetes self-management education and support (DSMES) programs are patient-centered, 
holistic solution that enables it one of the best approaches for improving medication adherence enhanced coping, 
empowerment and self-efficacy, quality of life (QoL), and lower rates of depression, in people with type 2 diabetes 
mellitus (T2DM). In isolation, DSME strategies have not shown significant improvements to self-care and/or reduction 
of diabetic foot ulcer (DFU).

AIM: This study sought to determine the effect of modified DSMES on self-care, DFU severity, and QoL in rural 
Indonesian patients with DFUs.

METHODS: A quasi-experimental design with pre-test and post-test control group design, in Singkawang, West 
Kalimantan, Indonesia, with a total sample of 60 patients consisting of 30 patients in the intervention group and 
30 patients in the control group. The DSMES has been adapted to cover 2 h of content for a period of 8 weeks 
and the eight-core components of DSMES. The curriculum was culturally adapted revised to incorporate culturally 
appropriate nature similarities, such as a prominent change to represent changes in glucose counts; to incorporate 
photos; to incorporate culturally relevant eating habits, such as fish and fruit; to communicate in detail the significance 
of medication adherence, with an emphasis on metformin’s organic, plant-based characteristics; and to emphasize 
engagement. Intention-to-treat analyses were conducted to determine the effect of modified DSMES on self-care, 
DFU severity, and QoL.

RESULTS: The DSMES program improved outcomes in three of the three outcome indicators when compared to 
the control group at T1: In this study, (1) the DFU degree increased by 3.3% points (95% confidence interval [CI]: 
0.018–0.194), (2) the diabetes foot self-care behavior score increased by a modest 8.8% points (95% CI: 0.021–0.203), 
and (3) the QoL increased by 32.7% points (95% CI: 00.075–0.689). The degree of DFU (difference-in-difference [DID] 
coef. 0.350, 95% CI 0.084–0.572), diabetes foot self-care behavior (DID coef. 0.085, 95% CI 0.065–0.405), and QoL 
(DID coef. 0.343, 95% CI 0.078–0.436) are all still significantly improved compared to the control at T2.

CONCLUSION: The primary outcome analyses indicate that the adapted DSMES was more effective than standard 
care at improving self-care and QoL and decreasing DFU degree in this sample of Indonesians with DFU, both 
immediately after and 3 months after the intervention. As nurse educators, it is our responsibility to ensure that we 
evaluate all of the support options accessible to the patients in our care.
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Introduction

Diabetes mellitus (DM) has become the 
greatest common metabolic disorder, with over 
400  million people around the world suffering from 
it, as per a 2015 report by the International Diabetes 
Federation [1]. The proportion of people with diabetes 
is predicted to grow in the upcoming years [2], 
according to the latest projections. Indonesia has the 
fourth highest prevalence of diabetes in the world [3]. 
When comparing the prevalence of diabetes based on 
a proper diagnosis in the cohort aged 15  years and 
older in 2013 and 2018, the prevalence of diabetes 
increased to 2% in 2018. The high blood sugar levels 
experienced by people with diabetes can result in small 

blood vessels and nerves in the extremities. Diabetic 
neuropathy frequently results in foot problems and the 
amputation of the lower extremities (LEA). Neuropathy 
affects approximately 20–50% of diabetics, according 
to the American Diabetes Association [4]. People with 
diabetes are 15–25% more likely than the general 
population to develop a foot ulcer [5]. Diabetic foot ulcers 
(DFUs) cause morbidity and, in some cases, permanent 
disability in diabetics [6], [7]. Lower extremity ulceration 
and amputation are associated with an increased risk 
of death [8], while significant amputation is associated 
with death [9], [10].

Quality of life (QoL) is a significant outcome 
of health and is a major concern when caring for a 
variety of patients, as well as those with diabetes. 
The reason for this is that one of the most serious 
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consequences of diabetes is its negative impact on 
patients’ QoL. According to the guidelines of the World 
Health Organization, a patient’s specific perspective is 
concerned with the cultural identity and valuation of the 
society and the relationship between that person and 
its objectives, desires, requirements, and standards 
([paragraphs 1–5]) [11], [12], [13]. DFU is also correlated 
with decreased QoL, particularly when it persists 
or worsens. Much research has been conducted to 
increase the QoL of DFU patients by analyzing the 
potential risks for impaired QoL and providing guidelines 
for the diagnostic, therapy, and care of DFU patients.

Patients with diabetes are responsible for 
providing 99% of their care [14]. Individual self-
care can be characterized as a set of personal 
behavioral modifications that are thorough, explicit, 
and educational  [15]. Dietary management, treatment 
adherence, physical activity, blood glucose control, and 
foot care are all critical components of diabetes self-
care. However, this action has gone unnoticed, even 
though it is a large element of awareness [16]. When 
it comes to diabetic patients, self-care of the feet is not 
commonly practiced [17]. Previous studies found that 
the majority of older people with diabetes do not perform 
foot self-care due to problems associated with aging or 
because they have a neurocognitive impairment [18], 
[19]. Foot self-care can be regarded to be a solitary 
activity [20].

Diabetes self-management education 
(DSME) has long been recognized as a critical 
component of diabetes treatment outcomes [21]. In 
contrast to the traditional distinction between diabetes 
self-management education and support (DSMES) 
programs, Haas et al. [22], Beck et al. [23] proposed 
a combined definition for DSMES as “the continuous 
issue of enabling the understanding, abilities, and 
share characteristics for diabetes self-care, in addition 
to practices that aid an individual in establishing and 
maintaining the behavior.” Dietary supplements, therapy, 
glycemic control, and other psychological aspects of 
therapy have all been used in the DSMES, and all have 
also been shown to be correlated with better health 
outcomes and lower hospital expenses  [24]. DSMES 
is a patient-centered, holistic solution that enables it 
one of the best approaches for improving patients’ 
medication adherence.

Previous DSME programs have shown 
enhanced coping [25], empowerment and 
self-efficacy  [26], [27], QoL [24], [27], [28], and lower 
rates of depression [29], [30], and diabetes-related 
anxiety [31], [32] in people with type  2 diabetes 
mellitus (T2DM). Individuals who receive DSMES may 
significantly improve compliance to diet and exercise 
goals [33], as well as a decrease in glycosylated 
hemoglobin (A1C) [27], [31] and a delay in the initiation 
and severity of diabetes complications [34], [35]. Efficient 
DSMES approaches can improve self-recognition and 
self-referencing by supporting and providing training 

that is sensible to personal health belief systems, 
cultural differences, existing reconnaissance, physical 
restrictions, emotional problems, social support, 
financial situation, and health history. In isolation, DSME 
strategies have not shown significant improvements to 
self-care and/or reduction of DFU. Diabetes educators 
must shift their attention from only providing “information” 
and “advice” to assisting persons in developing good 
self-management skills. Failure to appropriately self-
monitor can result in more complicated diabetes foot 
illness, unnoticed increasing infection, and eventually 
LEA. Thus, this study sought to determine the effect of 
modified DSMES on self-care, DFU severity, and QoL 
in rural Indonesian patients with DFUs.

Methods

Study design

A quasi-experimental design with pre-test 
and post-test control group design, in Singkawang, 
West Kalimantan, Indonesia, with a total sample of 
60 patients consisting of 30 patients in the intervention 
group and 30 patients in the control group.

Intervention

The DSMES has been adapted to cover 2  h 
of content for a period of 8 weeks and the eight-core 
components of DSMES. The subject matter covered 
DSME clinical definition, types of diabetes, fundamental 
physiology, objectives for blood glucose control 
(glycemia, blood pressure, and cholesterol targets), 
emotional and stress management, management 
of healthy food, activities/training, pharmacology, 
blood glucose A1C self-monitoring, signs/symptoms/
treatment, hyperglycemia, and sickness (interpretation 
and target range).

The subject matter covered DSMES clinical 
definition, types of diabetes, fundamental physiology, 
objectives for blood glucose control (blood glycemia, 
blood pressure, and cholesterol targets), emotional 
and stress management, management of healthy 
food, activities/training, pharmacology, blood glucose 
A1C self-monitoring, signs/symptoms/treatment, 
hyperglycemia, and sickness (interpretation and target 
range). The curriculum was culturally adapted revised 
to incorporate culturally appropriate nature similarities, 
such as a prominent change to represent changes in 
glucose counts; to incorporate photos; to incorporate 
culturally relevant eating habits, such as fish and fruit; 
to communicate in detail the significance of medication 
adherence, with an emphasis on metformin’s organic, 
plant-based characteristics; and to emphasize 
engagement.

https://oamjms.eu/index.php/mjms/index
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Participants

The sample in this study was patients with a 
DFUs. The study required participants to be between 
the ages of 19 and 65, to have been diagnosed with 
T2DM by a physician during the previous 5  years, 
to have had no diabetes instruction from any health 
center, and to be able to communicate in Bahasa 
Indonesia. Clients with mental health or psychosocial 
difficulties (e.g., schizophrenia, bipolar illness, chronic 
depression, and anxiousness) that are unable to give 
written permission were excluded from the study.

Instrument

The self-administered questionnaire collected 
personal information, age, gender, education level, 
and household income. Clinical data including body 
mass index, insulin pattern treatment, and fasting blood 
glucose. The Wagner ulcer classification was used to 
classify foot ulcers, which were divided into five grades: 
Grade 1, superficial diabetic ulcer; Grade 2, extended 
ulcer (to the tendon, bone, or joint); Grade 3, deep ulcer 
with abscess or osteomyelitis; Grade 4, gangrene in a 
portion of the forefoot; and Grade 5, extensive gangrene 
of the foot (17). A  36-point short-form health survey 
evaluated the QoL of participants (SF-36). The SF-36 
was translated into Bahasa Indonesia and contains 36 
items addressing eight different dimensions of QoL. 
There was a different score and proportion for each 
item. The higher the participants’ scores, the higher 
their QoL. The current study’s reliability was 0.87.

The Diabetes Foot Self-Care Behavior Scale 
(DFSCBS) will be used to assess diabetic foot care 
behavior in participants. The DFSCBS measures 
seven-foot self-care behaviors, which inspect the foot 
floor, to check toes, wash toes, toes, moisturize and 
inspect inside the shoes, and brake shoes. A  5-point 
Likert scale (1 = never to 5 = always) is used, with a 
maximum score of 35. A  higher score suggests that 
you are doing a better job of taking care of your feet. 
This tool has a reliability of 0.95 for 2  weeks and an 
acceptable internal consistency of (alpha of Cronbach 
= 0.73) (Chin and Huang, 2013). The current study’s 
reliability was 0.81.

Procedure

Ethical clearance was obtained before data 
collection from affiliated university (165/II.I.AU/KET.
ETIK/S-1/VII/2018). Patients were informed about 
the research during their first visits to the clinic, and 
those who expressed an interest in participating 
accomplished a screening survey to measure whether 
they were eligible to participate. Written consents were 
given to those who agreed to participate in this study. 
Approximately 1  week after their initial appointments, 
all participants returned to the clinic to complete the 

questionnaires (pre-test). Following that, they took part 
in the first 2  h education session for 8  weeks, which 
used facilitated/interactive learning and a lecture 
style PowerPoint presentation with Q and A (didactic 
learning). The sessions were taught in a collaborative 
setting by the entire research team, which included both 
certified diabetes educators who had been received 
training and had previous expertise in both methods 
of teaching. Two months later, participants returned 
to reply to class questionnaires (post-test 1). The 
participants then returned 1  month later for standard 
follow-up consultations and completed the surveys 
a 3rd  time (post-test 2). Completing the questionnaire 
takes about 15  min. The researcher went over the 
subject’s responses to make sure there are no gaps in 
information that need to be filled up. For ethical reasons, 
the researcher shall keep the subject’s data confidential 
using sealed envelopes.

Data analysis

Intention-to-treat analyses were conducted 
to determine the effect of modified DSMES on self-
care, DFU severity, and QoL in patients with DFUs 
in rural Indonesia. Participants in the intervention 
and comparison classrooms were compared using 
regression models that accounted for baseline levels 
of the dependent variable within a classroom. In this 
study, linear regressions with fixed effects were used 
to make estimates. All of the regressions had reliable 
standard errors, and all of the models took gender 
and grade into consideration. In a comparison of DI 
differences, variances between T0, and T1 and T2, and 
T1 for intervention and control group were estimated 
(difference in difference [DID]). All of the analyses were 
carried out using SPSS version 23.

Results

Table  1 presents descriptive statistics for 
selected baseline sociodemographic characteristics 
for experimental and control groups among survey 

Table  1: Comparison of selected baseline characteristics of 
intervention and control participants (n=30)
Variables Experimental, (n=30)

%
Control, (n=30)
%

p-value

Age in year (Mean±SD) 41.56±0.37 40.08±0.82 0.145
Gender

Male 14 (46.7) 17 (56.7) 0.307
Female 16 (53.3) 17 (56.7)

Education level
Below senior high school 15 (50.0) 17 (56.7) 0.114
Above senior high school 15 (50.0) 17 (56.7)

Household income
Below regional minimum salary 131 (58.2) 121 (55.0) 0.213
Above regional minimum salary 94 (41.8) 99 (45.0)

Body mass index, Kg/M2 24.9±8.4 24.0±7.0 0.081
Fasting blood glucose, mg/dl 112.6±23.9 113.7±25.7 0.205
Treatment pattern

Insulin 12 (40.0) 10 (33.3) 0.216
Oral 18 (60.0) 20 (67.7)
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respondents in the analytical sample. There were 
no statistically significant differences between the 
intervention and control groups (Table 1).

Table  2 shows the baseline, T1 and T2 
mean for the major indicators of interest, such as 
DFU degree, diabetes foot self-care behavior, and 
QoL, for each study group in the analytical sample. 
Respondents had middling levels of DFU degree at 
the time of the survey, with an average score of 2.35 
(standard deviation = 0.74). DFU degree decreased 
overtime, with participants in the intervention groups 
scoring 1.29 (standard deviation = 1.87) at round T2, 
and responses were received in the control arm having 
scored 2.19 (standard deviation = 1.50) at round T2. 
Diabetes foot self-care behavior improved overtime, 
with participants in the intervention groups scoring 33.7 
(SD = 10.3) and participants in the control arm scoring 
27.4 (SD = 8.77) at round T2. At round T2, respondents 
in the intervention groups scored 130.5 (standard 
deviation = 30.9), while respondents in the control 
arm scored 125.1 (standard deviation = 37.36). QoL 
improved overtime as respondents in the intervention 
groups scored 130.5 (standard deviation = 30.9) and 
respondents in the control arm scored 125.1 (standard 
deviation = 37.36).

Table  2: Outcomes among analytical sample, by intervention 
and control group and by survey
Variables Experimental, (n=225)

Mean±SD
Control, (n=220)
Mean±SD

Diabetic foot ulcer degree
Baseline 2.35±0.74 2.17±1.41
T1 3.12±0.53 2.34±1.63
T2 4.29±1.87 2.92±1.50

Diabetes foot self-care behavior
Baseline 25.1±8.12 26.7±7.15
T1 28.6±9.34 26.5±9.40
T2 33.7±10.3 27.4±8.77

Quality of life
Baseline 124.1±25.93 123.9±27.13
T1 126.7±26.12 124.6±32.45
T2 130.5±30.9 125.1±37.36

Table 3 shows the intent to treat estimates for 
each of the results of interest. The DSMES program 
improved outcomes in three of the three outcome 
indicators when compared to the control group at T1: 
In this study, (1) the DFU degree increased by 3.3% 
points (95% confidence interval [CI]: 0.018–0.194), (2) 
the diabetes foot self-care behavior score increased 
by a modest 8.8% points (95% CI: 0.021–0.203), 
and (3) the QoL increased by 32.7% points (95% 
CI:  00.075–0.689). The degree of DFU (DID coef. 
0.350, 95% CI 0.084–0.572), diabetes foot self-care 
behavior (DID coef. 0.085, 95% CI 0.065–0.405), and 
QoL (DID coef. 0.343, 95% CI 0.078–0.436) are all still 
significantly improved compared to the control at T2.

Discussion

Participants in the DSMES intervention 
experienced a small but statistically significant 
improvement in self-care, DFU degree, and overall QoL 
when compared to those who received usual care after 
2 months. Numerous reviews of the above-mentioned 
results confirm that DSMES is, in fact, effective. Other 
studies indicate that DSMES adequate awareness 
enhanced functional health and self-efficacy, decreased 
psychiatric conditions, enhanced monitoring for DM 
complications and a variety of other factors related to 
cardiovascular system disorders, and better QoL [36]. 
This research has several promising consequences for 
patient decision-making and treatment plan, which are 
discussed further below. This study provides evidence 
for patients, families, and health-care professionals in 
Singkawang, West Kalimantan, to consider choosing 
(or providing) culturally adapted, family-focused 
DSMES. Furthermore, in the previous studies on the 
usefulness of culturally congruent DSMES, patients 
and other health-care decision-makers from many 
other cultures may choose to consider modified 
DSME as an option to traditional DSMES. More 
broadly, this research suggests that includes family 
members and cultural context in chronic disease 
self-management education could be beneficial. The 
modified DSMES intervention differed from the normal 
DSMES intervention in several ways. As a result, it is 
impossible to disentangle the effects of each cultural 
adaptation aspect on the outcome variables. Future 
research might look into the benefits of a culturally 
customized curriculum, delivery by a community health 
worker, delivery in the home, and family participation. 
Additional research is needed to see if participants 
in the modified DSMES arm improved their self-
management habits (e.g.  regularly checking blood 
glucose, being physically active). Self-care behaviors 
are an important part of successfully treating type  2 
diabetes, therefore, any variations in these behaviors 
between arms could help explain the considerable 
reductions in DFU degree, improved self-care, and 
improved QoL seen among people in the modified 
DSMES arm. Future studies should also gather and 
analyze cost-effectiveness data to determine whether 
the modified DSMES incurs additional expenses 
compared to the normal DSME and whether there 
are spillover advantages for relatives who engage. 
Professionals trained in the field of research delivered 
all instructional programs. The benefit of this method 
is that it avoids observer bias while also providing 
accurate information to the elderly. Although most 
of the providers were health and medical science 
trained, the person giving the program may come from 
a different background. Discussions, demonstrations, 
videotapes, brochures, handbooks, and newsletters 
were used to provide the educational programs in a 
group or one-on-one setting.

Table 3: Estimated DID for ITT
Variables T1

DID coefficient (95% CI)
T2
DID coefficient (95% CI)

Diabetic foot ulcer degree 0.093* (0.018–0.194) 0.350* (0.084–0.572)
Diabetes foot self-care behavior 0.088** (0.021–0.203) 0.085** (0.065–0.405)
Quality of life 0.327** (0.075–0.689) 0.343* (0.078–0.436)
All models adjust for age; ***p<0.001, **p<0.01, *p<0.05, *p<0.1. DID: Difference in difference, ITT: Intent to 
treat, CI: Confidence interval.
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Study limitation

One limitation of the study was the small 
sample of participants, so research results may 
not be generalizable to other health-care settings. 
Although there were no significant differences in the 
demographic characteristics of the two groups, they 
were not as evenly correlated by age as they could 
have been. Larger sample size may allow for more 
in-depth assessments of various modified DSMES 
approaches. Additional information about patient needs 
and expectations and on the long-term implications 
of a modified DSMES program may also be provided 
by conducting focus groups in short (3–6  months) 
and long (12–14  months) intervals. Other research 
has indicated that longer-term behavior changes may 
necessitate longer-term interventions (13, 17, 37–40). 
Self-reported questionnaires are more prone to validity 
issues and misclassification, and they are less precise 
than standardized questionnaires.

Conclusion

The primary outcome analyses indicate 
that the adapted DSMES was more effective than 
standard care at improving self-care and QoL and 
decreasing DFU degree in this sample of Indonesians 
with DFU, both immediately after and 3  months after 
the intervention. This study fills a significant void in 
the current body of knowledge regarding DSMES in 
several ways. To the best of our knowledge, this study 
is the first to show significant improvements in outcome 
measures in a Kalimantan community. This study adds 
to an increasing body of literature that finds that cultural-
modified DSMES can improve self-care, QoL, and 
decline in DFU by statistically significant and clinically 
important. As nurse educators, it is our responsibility 
to ensure that we evaluate all of the support options 
accessible to the patients in our care. Critically, people 
who cannot effectively take care of themselves should 
receive adequate social care and support for daily foot 
inspections.
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