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Abstract

Psychological problems commonly experienced by patients with type 2 diabetes mellitus
(T2DM) cause gigbetes fatigue conditions that can further worsen the treatment prognosis.
We conducted this investigation to determine the effectiveness of a resilience-based Islamic
program on diabetes fatigue and health-related quality of life (HRQoL) by measuring the bio-
chemical indicators of T2DM. This was a quasi-experimental study performed from May to
August 2021, in which 80 respondents aged 18—64 years diagnosed with T2DM were
included through purposive sampling at a male:female sex ratio of 1:1 in the control group
and 17:23 in the freatment group. A resilience-basedgslamic program (a combination of
stress management, mindfulness, prayer, and dhﬁkr(ge ritual formula of Sufi brotherhood
recited devotionally in praise of Allah and as a means of attaining ecstatic experience)) was
implemented in the treatment group for six sessions by blended online and offline interven-
tions. Multidimensional Fatigue Inventory-20 and World Health Organization Quality of Life,
Brief Form were used to evaluate diabetes fatigue and HRQoL. Blood tests were performed
to measure HbA1c, total antioxidant serum, insulin, cholesterol, triglyceride, high-density
lipoprotein cholesterol (HDL-c), and low-density lipoprotein cholesterol (LDL-c) levels from
baseline to 3 months. Statistical analyses were conducted using paired ttest, Wilcoxon
signed-rank test, independent ttest, and Mann—Whitney U test. The resilience-based
Islamic pr: m had a beneficial impact on the levels of HbA1c (p < 0.001), lipid profile (tri-
glyceride) (p=0.011), HDL-c (p = 0.01), LDL-c (p < 0.001), total antioxidant serum (p =
0.001), insulin (p < 0.001), diabetes fatigue (p < 0.05), and HRQoL (p < 0.05) in patients of
the treatment group. The results of biochemical tests related to T2DM also indicated a
reduction in diabetes fatigue and an increase in HRQoL due to the resilience-based Islamic
program. Considering that a patient’s resilience to diabetes is an important factor in the
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management of diabetes fatigue, the resilience-based Islamic program can be applied at
public health centers and community levels to increase T2DM resilience.

Introduction

Diabetes mellitus (DM), a noncommunicable disease (NCD), is a major health problem in
Indonesia [1]. Due to its increasing prevalence each year, there is a need for appropriate
approaches and interventions to overcome DM. In addition to its known negative impacts on
one’s physical health, patients with type 2 DM (T2DM) are highly susceptible to psychological
disorders such as worries related to the illness, stress, and burnout from the treatment process,
which often lasts for a long time, and diet that must be strictly followed [2-4]. This constitutes
fatigue both physically and psychologically, which, in turn, causes diabetes fatigue [5]. This sit-
uation can have an impact on the treatment process and goals of DM management.

The major difference between type 1 DM (T1DM) and T2DM is that TIDM is a hereditary
illness that frequently manifests in infam, whereas T2DM is primarily lifestyle-related and
manifests over time [6]. In TIDM, the immune syste acks and kills the insulin-producing
cells in the pancreas. It has been reported that TIDM attects 8% of all people with diabetes,
whereas approximately 90% of people worldwide have T2DM [6]. In Indonesia, the prevalence
of DM has been continuously increasing every year. According to the Baseline Health Research
of Indonesia, the prevalence of DM among individuals aged =15 years increased by 8.5% in
2018. In women, the prevalence rate increased by 12.7% compared with that 9% increase in
men. Data on medicine intake compliance accounted for 11% of all people lost to follow-up to
treatment [7]. People with diabetes are two to three times more likely to have depression than
those without diabetes. Only 25%-50% of people with T2DM with depression can be diag-
nosed and treated, whereas the remaining are undiagnosed and thus experience the severity of
the condition [8]. This situation of remaining undiagnosed causes 10.37 times greater risk of
suffering from diabetes fatigue with a prevalence of 53% [9].

Diabetes fatigue generally occurs due to psychological problems. A previous study showed
that it is a multifactorial syndrome of fatigue among patients with DM caused by lifestyle [10]
and nutritional, medical, psychological, glycemic/diabetes-related, endocrine, and iatrogenic
factors [5]. Diabetes fatigue is often caused by the condition’s complicated process and longev-
ity, whigggcan often be associated with physiological variables (acute hyperglycemia/hypogly-
cemia, chronic hyperglycemia, glucose variability, and diabetes symptoms), psychological
variables (diabetes emotional distress and depressive symptoms), and lifestyle variables
(increased body mass index and reduced physical activity) [11]. Therefore, appropriate inter-
vention is required to treat diabetes fatigue. Several previous studies that have examined
fatigue-maintaining cognitions, behaviors [12], and psychological interventions [13] can help
identify interventions that could mitigate or reduce fatigue. However, those studies are still
restricted in their coverage of specific psychiatric issues, indicating the need for further
development.

Being an NCD, it is necessary to focus on the prevalence, severity, and psychological effects
of DM. The primary challenge in NCD prevention is to develop predictive, preventive, and
personalized medicine (PPPM) [14]. To stand the predictiveness of DM, we need the progno-
sis of treatment algorithm and efficiency, early diagnosis, risk assessment, and innovative
screening. Prevention begins with improving public health education, targeted prevention of
potential complications, and effective treatment management. Additionally, treatment

PLOS ONE | hitps://doi.org10.1371/journal.pone.0273675 September 1, 2022 2/16




PLOS ONE

1
Resilience-based Islamic program on diabetes fatigue and health-related quality of life

algorithms tailored to the individual, personalized therapy monitoring and prognosis, and per-
sonalized patient profiling are required for personalized medical care [14]. Preventive and per-
sonalized medical care can be used as a management approach to minimize the effects of
diabetes distress to overcome diabetes fatigue. Therefore, in this study, we developed a resil-
ience-based Islamic program to overcome diabetes fatigue and improve one’s quality of life.
This resilience program consisted of stress management and mindfulness, along with spiritual
intervention through an Islamic program. Better stress management, mind management
through mindfulness, acceptance of DM pain, bounce back, and a spiritual approach to God
can be used as a continuous intervention to improve resilient conditions. We aimed to deter-
mine the effects of the resilience-based Islamic program in reducing diabetes fatigue and
improving quality of life by measuring the biochemical indicators of T2DM.

Materials and methods
Study design

We used a quasi-experimental design to demonstrate the causality between an intervention
and an outcome [15]. Such a method was used because of the difficulty in randomizing accord-
ing to subject and location due to restrictions during the coronavirus disease 19 (COVID-19)
pandemic.

Setting and sample

This study was conducted at four public health centers (PHCs), Pucang Sewu, Tanah Kalike-
dinding, Kedungdoro, and Asemrowo in Surabaya, Indonesia, from May to August 2021. We
selected Surabaya as the study location because it is the second-largest city in Indonesia with a
high prevalence of T2DM. Locations in the control and intervention groups are widely spread
across the city of Surabaya. We categorized Pucang Sewu and Tanah Kalikedinding as the
treatment group and Kedungdoro and Asemrowo as the control group based on their location.
The location of PHCs was selected as a measure to prevent contact among respondents to
reduce bias. The specified population was patients with T2DM (International Classification of
Diseases: E11)) in Surabaya city, Indonesia. We conducted a power analysis using G*Power
(software used to calculate statistical power) version 3.1.9.6 [ 16, 17] to determine the mini-
mum sample size required to evaluate the effectiveness of the resilience-based Islamic pro-
gram. A total of 56 respondents were required, assuming p < 0.05, power 0.9, and effect size
0.8. We obtained a sample of 96 respondents to minimize drop out through purposive sam-
pling and divided them into two groups [treatment (Pucang Sewu = 25 respondents and
Tanah Kalikedinding = 25 respondents) and control (Kedungdoro = 25 respondents and
Asemrowo = 21 respondents)]. The inclusion criteria of study participemts were as follows: (1)
must be compos mentis, (2) a Muslim to implement prayer and dhikrlge ritual formula of Sufi
brotherhood recited devotionally in praise of Allah and as a means of attaining ecstatic experi-
ence [18]), (3) aged 18-64 years (young adults to older adults who can legally sign the
informed concern) and diagnosed with T2DM, (4) with diabetes fatigue condition who have
been screened using the Multidimensional Fatigue Inventory (MFI-20) questionnaire, (5)
undergoing treatment for T2DM for at least 3 years; (6) ability to write and speak Bahasa
(Indonesian national language) and Javanese (local language), and (7) willing and committed
to participate in this research until completion. Respondents were excluded if they (1) experi-
enced generalized anxiety disorder and major depressive disorder and have been screened
using the Patient Health Questionnaire 4 [19, 20], (2) had a hemoglobin level of <10 mg/dL,
and (3) could not participate in the research process until completion. In the treatment group,
during the intervention, seven of 50 respondents were lost to follow-up, and three
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discontinued (two worked in a different city and one moved to a different residence) from the
study (Pucang Sewu = 20 respondents and Tanah Kalikedinding = 20 respondents). In the
control group, of 46 respondents, five were lost to follow-up, and one discontinued from the
study (Kedungdoro = 20 respondents and Asemrowo = 20 respondents). Finally, there were 80
respondents (Fig 1).
Population: Type 2 diabetes with diabetes
fatigue in Surabaya, Indonesia
Setting: Four Public Health Centers (PHCs)
(Pucang Sewu, Tanah Kalikedinding,
Kedungdoro, and Asemrowo) in Surabaya,
Indonesia
Eligible
- G*Power Analysis: 56 respondents were
required with assuming p < 0.05, power of
0.9, and effect size of 0.8.
- We recruited 96 respondents to minimize
dropped out through purposive sampling
Timeline
- The study was conducted from May to August
2021
- The assessment was conducted from baseline
to three months
| ¥
; |
Treatment group (n=50) Control group (n=46)
Baseline data collection Baseline data collection
(Pucang Sewu (n =25) respondents and Tanah (Kedungdoro (n =25) respondents and
Kalikedinding (n =25) respondents) Asemrowo (n =25) respondents)
I l
Lost to follow up (n=7) Lost to follow up (n=5)
Discontinued treatment group (n=3) Discontinued control group (n=1)
Posttest data collection (n=40) Posttest data collection (n=40)
(Pucang Sewu (n =20) respondents and Tanah (Kedungdoro (n =20) respondents and
Kalikedinding (n =20) respondents) Asemrowo (n =20) respondents)

ﬁ 1. Sample diagram flow chart.

s//doi.orgM0.1371/joumal pone.027 3675.g001
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Variables

The independent variable in this study was the resilience-based Islamic program. Resilience
for the mind consists of well-being, social connection, and methods to cope, which was devel-
oped by Shaun Goodwin [21]. Meanwhile, the Islamic intervention includes the five daily
prayers and dhikr. The dependent variables included glycated hemoglobin Alc (HbAlc), total
antioxidant serum (TAS), lipid profile, cholesterol, triglycerides, high-density lipoprotein cho-
lesterol (HDL-c), low-density lipoprotein cholesterol (LDL-c), insulin, diabetes fatigue, and
health-related quality of life (HRQoL).

Measurements

Biochemical measurements. To investigate the biochemical indicators of T2DM, 10 cc of
blood was collected from the median cubital vein of each participant. All blood samples were
examined at a nongovernment laboratory in Surabaya, Indonesia. The HbAlc level (normal
value: <5.7%) [22] was measured using the turbidimetric inhibition immunoassay method.
The TAS level (normal value: 1.30-1.77 mmol/L) [23] was measured using colorimetric
method and checked using Randox total antioxidant control at a temperature of +37°C. The
serum concentrations of total cholesterol (normal value: 200 mg/dL), triglycerides (normal
value: 150 mg/dL), HDL-c (normal value: 60 mg/dL), and LDL-c (normal value: 100 mg/dL)
were analyzed using the HDL and LDL/VLDL cholesterol assay kit [24]. The insulin level (nor-
mal value: 5-25 pU/mL) was measured using RayBio " Human Insulin ELISA Kit [25].

Diabetes fatigue. Diabetes fatigue was evaluated using the English version of MFI-20
[26]. We translated the MFI-20 questionnaire to the Indonesian version with the help of an
Indonesian linguist a iversitas Airlangga, Indonesia. This questionnaire consists of five
dimensions, namely, general fatigue, physical fatigue, mental fatigue, reduced activity, and
reduced motivation. Each dimension consists of four items and a 5-point Likert scale (1 refer-
ring to no, that is not true, and 5 referring to yes, that is true), with a value range of 4-20in
each dimension. The higher the score of each dimension is, the higher the fatigue. The MFI-20
has demonstrated adequate internal consistency and reliability (Cronbach’s o = 0.831) [27].
Respondents filled in the MFI-20 questionnaire independently; they were helped by the
researcher if they could not understand any question.

Health-related quality of life. The World Health Organization Quality of Life, Brief
Form (WHOQOL-BREF) originally consists of 26 items, but for this study, we used the WHO-
QOL-BREF Indonesian version [28], which has been confirmed to be reliable and valid across
several different populations [29]. For the WHOQOL-BREF, a 5-point Likert scale was used to
evaluate participants’ health and well-being. Each item was graded on a scale from 1 to 5, with
1 being the poorest condition and 5 being the best condition. Questigms 3, 4, and 26 had a neg-
ative value. Therefore, higher ratings indicated higher quality oflifc.%le WHOQOL-BREF
also has four domains: physical health (questions 3, 4, 10, 15, 16, 17, and 18), psychological
health (questions 5, 6, 7, 11, 19, and 26), social relationship (questions 20, 21, and 22), and
environmental quality of life (questions 8, 9, 12, 13, 14, 23, 24, and 25) [30]. Questions 1 and 2
are related to participants’ overall QoL and health in general. The WHOQOL-BREF Indone-
sian version has been shown to have adequate internal consistency and reliability (Cronbach’s
o = 0.880) [31].

Study procedures

This study was conducted in Indonesia during the COVID-19 pandemic. The assessment was
conducted from baseline to 3 months. The intervention process in the treatment group was
implemented through a blended learning approach (offline and online using video
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conferencing media). Meanwhile, the control group was offered an offline intervention when
the respondent came for control to the PHC. The two groups in this study were pretested, and
10 cc of blood was collected at the first session and then at the final session. All blood samples
and questionnaires were coded by researchers to maintain the privacy of the information of
respondents. The intervention was conducted by researchers and PHC nurses. The laboratory
personnel with a medical analyst educational background performed blood sampling, which
was previously explained in relation to this research. The evaluators (blood collection and
questionnaire) were aware of the condition of the two groups. We ensured that they did not
have any conflicts of interest with the respondents.

In the treatment group, the researchers applied the resilience-based Islamic program to
40 respondents in two PHCs. The intervention was provided for 3 months with six sessions.
Table 1 summarizes the details of the intervention. The resilience-based Islamic program
was implemented by providing support to patients with T2DM experiencing diabetes
fatigue through stress management (managing stress, anxiety, worry, and panic that caused
diabetes fatigue), mindfulness (hopes and expectation; identifying the source of fatigue,
distorted thoughts, and moods by understanding anxiety, stress, and how we react; chal-
lenging distorted thoughts and mood; and setting goals and challenges), and Islamic inter-
vention by regularly performing five daily prayers and dhikr. Respondents were also given
a module, which was developed by the researcher, to teach them how to manage diabetes
fatigue. The module contained information related to DM, diabetes fatigue, and spiritual
approach, as well as a checklist for the five daily prayers and dhikr. In the third and fourth
sessions, the intervention was implemented online by video conferencing due to the
increasing number of COVID-19 cases and the ensuing restrictions (i.e., no gatherings,
making it impossible to perform the session in person). In addition to the session, the
intervention was provided offline in consideration of everyone’s safety and compliance
with the COVID-19 health protocol laid out by the Indonesian government. The required
duration for each session was 45-60 min.

The control group consisted of 40 respondents from two PHCs. These respondents were
provided an intervention according to the health program for the management of NCDs, spe-
cifically DM at the PHC. The program was implemented once a month when the patient came
for control to the PHC. The intervention was conducted for 3 months, with one session every
month. In the first month, the respondents received health education interventions about dia-
betes fatigue. The next session was about physical activity through DM exercise, and the final
session provided spiritual intervention such as religious lectures. Each intervention was con-
ducted for 45-60 min.

Table 1. Overview of the resilience based Islamic program.

Se?n Intervention

Hopes and expectation. Looking at how diabetes fatigue and stress affects thoughts feelings,
physical wellbeing, and behavior. Islamic strengthen through five times prayers and dzikr.

2 Identifying source of fatigue, distorted thoughts, and moods by understanding anxiety, stress
and how we gmct.

3 Challenging distorted thoughts and mood. How we can limit ourselves though habitual
negative thoughts and moods.

4 Managing stress, anxiety, warp.\nd panic that caused diabetes fatigue. Strengthen though

g acceptance, controlling panic, learning how to relax, and importance of doing so.
Setting goals and challenges. Understanding passive anger and resistance. Learning about

comfort zone and panic zones.

6 Reviewing learning and planning for the future.

Throughout the A different relaxation technique is introduced in each session, including techniques based
course on mindfulness and Islamic intervention.

https://doi.orgH0.1371/joumal pone.027 36751001
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Data analysis

Statistical analyses were conducted using Stata version 16.1. Descriptive statistics such as num-
bers, percentages, mean, and standard devighion were used to represent the descriptive charac-
teristics of the respondents in both groups. Fisher’s exact tgggwas used to evaluate the
probability of most of the differences between groups. The Kolmogorov-Smirnov test was
used to evaluate the normality of the distribution of variables. As the data were skgged, we
also used the median and interquartile range to represent the results. The paired f test and
independent f test were conducted in the case of normal distribution, and the Wilcoxon
sigmq:'zmk test and Mann-Whitney U test were conducted in the case of nonnormal distribu-
tion. The paired t test and Wilcoxon signed-rank test were also performed to analyze the prein-
tervention and postintervention test values of each group. The independent t test and Mann-
Whitney U test were performed to compare both groups. Cohen’s d coefficient with a mean of

ttest data was used to describe the effect size between treatment and control groups. The
Q’len’s d coefficient indicates the direction of the effect. Negative effect size indicates that the
effect decreases the mean, and a pogiive effect size indicates that the effect increases the mean.
Next, we categorized the effect into very small (0.01), small (0.2), medium (0.5), large (0.8),
very large (1.2), and huge (2.0) [32]. Results were expressed using a 95% confidence interval
and a level significance of p < 0.05, with a two-tailed statistical test.

Ethical consideration

This research was approved by the Health Research of Ethics Co: ission, Faculty of Nursing,
Universitas Airlangga, Surabaya, Indonesia, with No: 2092-KEP. Participants were required to
provide their written consent to participate free of coercion. They could withdraw from the
study without giving any reason and with no impact on their health care.

Results

Of the 80 respondents, the treatment group primarily consisted of women (57.5%), whereas
the control group had an equal number of men and women. Half of the respondents were aged
35-44 years in the treatment group, and almost half of them in the control group were aged
45-54 years (47.5%). In both groups, the majority of respondents were married, worked in
nongovernment sectors, lived in urban agms, and had secondary education. There were more
respondents with high educational levels in the treatment group than in the control group.
The remaining data were homogeneous (p > 0.05) (Table 2).

Overall, the resilience-based Islamic intervention exerted an impact on the levels of HbAlc,
lipid profile, TAS, insulin, diabetes fatigue, and HRQoL among patients with T2DM. However,
as shown in Table 3, only in the control group did the variable of HRQoL in the dimension of
physical health and environmental quality of life show a significant difference between prein-
tervention and postintervention compared with the treatment group. In the treatment group,
only the variable cholesterol showed no change between preintervention and postintervention.

Regarding the HbAlc level, it showed a decrease in the mean, minimum, and maximum values
in the treatment group but an increase in the control group. The statistical analysis revealed a
significant difference in te@g of preintervention and postintervention tests in the treatment
group (p < 0.001) but not n the control group. Meanwhile, the independent ¢ test revealed a
significant difference between the treatment and control groups based on posttest results

(p = 0.004). The TAS levels showed an increase in the mean value before and after intervention
in the treatment group but a decrease in the control group. A significant difference was
observed between the preintervention and postintervention test results in the treatment group
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Table 2. Respondent’s characteristic demography.

Characteristic Group r
Treatment (n = 40) Control (n = 40)
n % n %
Sex
Male 17 42.5 20 50 0.200°
Female 23 57.5 20 50
Age
25-34 5 125 2 5 0,603
35-44 20 50 10 25
45-54 7 17 19 47.5
54-65 8 20 9 225
Marital status
Married 28 70 36 90 0,642
Unmarried 10 25
Widow/widower 2 5 4 10
Education
Primary education 4 10 15 375 0.638"
Secondary education 19 47.5 24 60
High education 17 42.5 1 25
Occupation
Government 18 45 13 315 = 0.999°
Non-government 22 55 27 67.5
Residence
Urban 23 57.5 21 52.5 0,062
Rural 17 42.5 19 47.5

‘Fisher's exact test; homogeneity p > 0.05

%s:x}'doi. org/10.1371/joumal.pone.0273675.1002

(p = 0.001) but not in the control group (p = 0.216). The TAS levels in both groups also showed
a significant difference based on posttest results (p < 0.001) (Table 3).

Regarding the lipid profile of cholesterol, triglyceride, HDL-c, and LDL-c levels, the mean,
minimum, and maximum cholesterol levels remained stable, but the LDL-c levels were
decreased. However, the HDL-c levels were increased and triglyceride levels were decreased.
The results of paired t test in the treatment group showed that triglyceride (p = 0.011), HDL-c
(p =0.01),and LDL-c (p < 0.001) levels exhibited significant differences between preinterven-
tion and postintervention tests besides cholesterol levels (p = 0.099). The independent £ test of
cholesterol fpg= 0.044), triglyceride (p < 0.001), HDL-c (p < 0.001), and LDL-c (p = 0.014) lev-
els revealed significant differences between the treatment and control groups based on posttest
results. We also fo that insulin levels were increased after the intervention (p < 0.001). The
Mann-Whitney U test revealed a significant difference between the treatment and control
groups based on posttest results (p < 0.001) (Table 3).

We analyzed diabetes fatigue from five dimensions of fatigue. The statistical analysis
revealed that these five dimensions exhibited a decrease in terms of mean, minimum,
maximum values between preintervention and postintervention tests. We found that general
fatigue (p = 0.022), physical fatigue (p < 0.001), reduced activity (p < 0.001), reduced motiva-
tion (p < 0.001), and mental health (p < 0.001) can significantly differ after the intervention in
the treatment group but not in the control group. Diabetes fatigue also showed a significant
difference in both groups based on posttest results. We analyzed HRQoL in five dimensions,
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Table 3. The distribution and analysis of HbAlc, TAS, lipid profile, insulin, diabetes fatigue, and health related quality oflife.

Group n gﬂan Pre-test Post-test Difference = 95% CI d r P
48D Min— | Median+ IQR | Mean+SD = Min—  Median + IQR | Mean + SD
Max Max
HbAlc (%)
Treatment 40| 6.72 % 0.67 52-7.9 6.85 + (.84 616+ 077 | 48-75 6.25+ 1.5 -01.56 £ 0.1 5.91-641 - <0.001" 0.004°
Control 40| 6.58 £ 0.73 5.5-7.8 G4+ 1.3 6.62 + 0.62 5.6-7.7 6.5+ 1.0 004 +-0.11  6.42-6.82 0.65 0,377
TAS (mmol/L)
Treatment 40 155+ 0.54 0.6- 155409 1.79 £+ 049 0.9-27 1.9+ 059 024+ -005 | 163-195 | 0.80 | 0.001°  <0001°
2.5
Control 40 144 + (.58 0.5-2.5 1254095 139+ 050  0.7-26 115+ 095 -0.05+-0.08  1.22-1.55 0.216"
Lipid Profile
Cholesterol (mg/dL)
Treatment 40| 211.57 £57.85  112- 2060 £ 63.0 | 20017 £ 4405 112- 200.0 £ 50.5 -11.4+-13.8 186.08— | -045 | 0.099° 0.044°
350 289 214.26
Control 40| 217.25 £53.27  112- 2200 £ 53.0 2204 + 4428 150- 220.0 £ 60.0 315+ -8.99 206.23- 0.649
372 321 234.56
Triglyceride (mg/dL)
Treatment 40 | 163.65 £ 46,31 85-273 1515+ 730 | 1378242713 89-190 | 1320+ 325 -25.83 + 129.14- | -0.09 | 0.011"  =<0.001°
-19.18 146.50
Control 40 | 168.27 £ 32.86 89-270 1750+ 420 | 16677 £ 3162 120- 170.0 + 48 -15+-1.24 156.65- 0.64"
250 176.89
HDI-¢ (mg/dL)
Treatment 40 57.2+132 34-80 545+ 21.0 6717+ 11.16 = 43-88 67.5 + 16.0 997+ -2.04 63.60- 107 001" <0.001°
70.74
Control 40| 56.17 £13.62  34-87 545+ 22.0 5505+ 1141  39-77 55.5+17.5 -112+-2.21 51.39- 0.339°
58.70
LDL-¢ (mg/dL)
Treatment 40| 116.55 £ 20,53 80-154 1200+ 300 | 10535+ 1939 80-150 | 1000+ 250 | -11.2+-1.14 99.14- - <0.001" 0.014°
111.55 .56
Control 40| 113.87 £20.16 80-150 1160+ 245 116.2 41922 88-150 | 115.0 % 30.0 233+ -094 110.05- 0.272*
122.34
Insulin (pU/mL)
Treatment 40 631+1.13 4.0-8.9 645+ 1.4 6.96 + 1.19 4.2-9.1 70+19 0.65+ 006 @ 657-7.34 | 129 | <0.001" | <0.001¢
Control 40| 554 + 1.05 3.4-7.8 55+ 1.4 5.48 + 1.09 3.1-7.4 565+ 1.0 -0.06 £0.04  513-5.82 | 0.954"
Diabetes Fatigue
General Fatigue |
Treatment 40| 1335 +1.77 9.0- 13.0+ 3.0 10,1+ 2.14 6.0- 100+ 35 -3.25 £0.37 9.41- - 0.022°  o.00¢
17.0 15.0 10.78 0.92
Control 40 1195 +1.73 9.0- 120£30 1205+ 2.06 8.0- 120+ 4.0 0.1+033 11.39- 0.681"
17.0 17.0 12.70
Physical Fatigue |
Treatment 40 1207 +1.84 9.0- 120+ 2.0 962+ 197 5.0- 9.0+30 -2.45 2013 8.99- - <0.001" | <0.001°
16.0 15.0 10.25 122
Control 40 1212 +2.23 8.0- 120435 1204192 8.0- 120+ 3.0 -12+ 031 11.38- 0.49°
17.0 16.0 12.61
Reduced Activity |
Treatment 40 122+ 228 8.0- 120+ 4.0 9.65 + 2.63 5.0- 100+ 3.0 -2.55 £0.35 8.80- - <0.001" | <0.001°
17.0 16.0 10.49 (.88
Control 40 1125 +1.79 8.0- 110+ 2.0 11.6 + 1.69 8.0- 11.0+ 3.0 035+ -0.1 11.05- 0.132*
17.0 15.0 12.1
Reduced Motivation
(Continued )
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Table 3. (Continued)

Group n Pre-test g Post-test Difference = 95% CI d r P
Mean + SD Min— Median+ IQR | Mean+ SD = Min— | Median # IQR | Mean + SD
Max Max
Treatment 40 | 1197 £2.20 8.0- 120+ 40 9524239 5.0- 10.0£35 -245 +£0.19 8.75- - =0.001" | <0.001°
16.0 14.0 | 10.29 Lo7
Control 40 | 11.65 £2.48 8.0- 120+ 40 11.87 £ 198 8.0- 120+ 3.0 022+-05 11.23- 0346
17.0 15.0 12,51
Mental Fatigue
Treatment 40| 120+ 216 8.0- 120+ 40 97 £2.37 6.0- 95435 -23+021 8.93- - 0.024" | <0.001°
16.0 15.0 | 10.46 L.20
Control 40| 1232 +278 8.0- 120+ 40 1225+ 1.83 8.0- 125+ 4.0 -0.07 £-095 11.66— 0.783"
17.0 15.0 12.83
HRQoL
Physical Health |
Treatment 40| 7442 211 56-94 750175 9042 £ 1345 56-100 1000 £ 19.0 16 + 2.45 86.12— 184 | <0001 <0.001°
94.72
Control 40 | 7395+ 1264  56-100 720+ 18 69.15+£922  56-88 69.0+12.0 -8 £-3.45 66.19- 00117
72.10
Psychological |
Treatment 40 | 7787 £ 1382 56-100 780+ 25.0 96,62+ 7.28 | 63-100 100.0 £ 6.0 1875+ -654  9429- 323 | <0.0017 <0.001°
98.95
Control 40 | 7045 £937  56-94 69.0 £ 15.0 69.05+ 9.6 56-93 69.0+12.0 -l4£023 65.97- 0.094
7212
Social Relationships |
Treatment 40| 786 +£1326 56-100  78.0%19.0 9625+ 8.0  75-100 100.0 £ 0.0 17.65+ -526  93.68- L78 | 0.001" | =<0.001°
98.81
Control 40 | 7707 £ 12,18 56-100 750+ 19.0 77.37 £ 12,67 | 56-100 75.0+19.0 03 £049 73.32- 0.159°
8142
Environmental
quality of life |
Treatment 40 | 7967 £ 1426 44-100 810+ 22.0 9824338  83-100 100.0 £3.0 1853 + 97.11- 212 | <0.0017  <0.001°
-10.88 99.28
Control 40 | 7392+ 1154 56-94 780+ 18.0 761+ 143 | 56-100 75.0+25.0 218276 71.52- 0.025
80.67

HbAle: Glycated Hemoglobin Alc; TAS: Total Anlimidanlﬁm; HDL-c: High-Density Lipoprotein Cholesterol; LDL-c: Low-Density Lipoprotein Cholesterol;
HRQoL: Health Related Quality of Life; SD: Standard Deviation; CI: Confident Interval; d: Cohen’s d coefficient; interquartile range (IQR)

Significant value: p<<0.05

p': intragroup comparison

p*": intergroup comparison

"Paired t-test

"Wilcoxon Signed Rank Test

“Independent t-test

dMann-Whilney U-test

https://doi.org/10.1371joumal.pone.0273675.1003

which showed an increase in terms of mean values between preintervention and postinterven-
tion tests. The results of the paired f test revealed that physical health, psychological health,
social relationships, and environmental quality of life showed significant differences in the
treatment group (p < 0.001), whereas only physical health and environmental quality of life
were significantly different in the control group (p < 0.05). The results of the independent
test indicated a statistically significant difference between the two groups based on posttest
results (p < 0.001) (Table 3).
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Discussion

This study explored the effectiveness of the resilience-based Islamic program implemented by
nurses on patients with diabetes fatigue and determined the changes in HRQoL after the inter-
vention. Furthermore, the biochemical indicators of T2DM such as HbAlc, TAS, insulin, and
lipid profiles were measured. The resilience-based Islamic program was implemented because
most Indonesians are Muslim.

Diabetes fatigue is closely associated with distress conditions and psychological changes in
patients with DM [33]. This can have an impact on the levels of HbAlc [34], TAS, insulin [35],
and lipid profiles [36, 37]. A condition of less-than-normal insulin levels can have an impact
on glycolysis, decrease the rate of adenosine diphosphatase phosphorylation, and slow down
adenosine triphosphatase resistance, which could, in turn, lead to diabetes fatigue. Biochemical
conditions are highly sensitive to psychological conditions [5]. The inability to manage diabe-
tes and psychological conditions can have an impact on diabetes fatigue [5]; it can also affect
TAS, which subsequently increases the likelihood of oxidative stress and the risk of developing
foot ulcers [38].

Improving the psychological conditions of patients with DM can have an impact on physio-
logical biomarkers [39]. Several previous studies have demonstrated that improved psychologi-
cal disposition can provide a sense of pleasure and a calmer feeling that can trigger the
secretion of endorphin and serotonin hormones that influence HbAlc and blood sugar levels
[40] and lipid profiles [41]. The resilience-based Islamic program provides interventions to
manage stress as well as acceptance of DM disease [4]. This certainly has a positive impact that
can be evaluated through changes in physiological biomarkers.

Patients with DM are extremely susceptible to experiencing psychological disorders due to
various factors such as the need to undergo therapy and follow a long-term diet plan [42].
Deteriorating conditions can result in diabetes fatigue, wherein patients experience fatigue
both physically and psychologically in terms of continuing the treatment [5]. In the present
study, diabetes fatigue was examined using the five dimensions of fatigue, i.e., general fatigue,
physical fatigue, reduced activity, reduced motivation, and mental fatigue. Based on these
dimensions, patients with DM who experience fatigue can suffer from poor health conditions
and subsequent treatment. In this case, it is necessary to implement a psychological approach
to manage diabetes fatigue. The resilience-based Islamic program led to a significant change in
fatigue in all dimensions, which is because the interventions that focus on stress management,
mindfulness, and spirituality can increase sincerity and acceptance of DM conditions. Patients
who can accept the illness they are suffering from will find it easier to undergo treatment,
which can consequently improve the prognosis of their disease [43]. Previous studies have
demonstrated that patients’ psychological well-being improves as their resilience increases in
the face of chronic illness and disease [44, 45]. Additionally, patients with diabetes who are
already resilient can improve their ability to self-care and help others [4].

Besides the fatigue problems experienced by patients with DM, improving the quality of life
remains a concern. This is because fatigue conditions can negatively impact one’s quality of
life and health [46, 47]. When fatigue conditions decrease, the quality of life may improve,
which can be observed from the dimensions of physical health, psychological and social rela-
tionships, and environmental quality of life. The resilience-based Islamic program has not
only improved the fatigue conditions of patients with DM but has also increased their HRQoL.
This is because the improvement of fatigue conditions is followed by an improvement in the
quality of life [48]. Previous research has demonstrated that resilient conditions can provide
improvement under illness conditions where the focus of intervention is on psychological
improvement [49, 50]. The integration of physical and psychological care is an effective
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intervention to improve the quality of life and quality of care [51]. Additionally, the spiritual
approach is agFimportant intervention to increase acceptance.

This study revealed a significant difference in all variables between the treatment and con-
trol groups. However, the respondents in the trcatmcntup were younger, more educated,
have fewer marriages, and have stable government jobs compared with those in the control
group, which can influence the intervention and the study result. Recent studies have shown
that respondents of the productive age and with stable economic status have sufficient energy,
agility, and capabilities to receive and follow the intervention appropriately [52-54].

Strength and limitation

The resilience-based Islamic program can be a promising intervention in the future to over-
come diabetes fatigue. It can be implemented as a program in the PHC or hospital setting as a
complementary intervention among subjects with T2XDM. It can be easily implemented using
a book guide. This investigation followed a quasi-experimental design, indicating that it has
the limitation of not being randomized, due to which a causal association between an interven-
tion and an outcome cannot be concluded [55]. However, this limitation was due to the
COVID-19 pandemic, during which we faced numerous restrictions from the government to
have direct contact with respondents for performing several equipment-related and standard
operational procedures. Moreover, we had limited effective work hours which reduced the
researcher’s activity to perform the study. In the future, time-series measurements can be per-
formed to obtain information regarding the effectiveness of the intervention regularly. Finally,
the study results may be affected by the restrictions implemented due to the COVID-19
pandemic.

Conclusion

The resilience-based Islamic program can be used as a promising intervention to overcome
diabetes fatigue and improve HRQoL and DM-associated biomarkers. This program provides
interventions through stress management, mindfulness, and spiritual approaches through five
daily prayers and dhikr, which can have an impact on providing a feeling of calmness and
acceptance of DM. Moreover, this intervention might help patients with DM to adhere to
treatment so that their blood sugar levels can be controlled. The long-term goal is to improve
self-care and quality of life. This program can be easily implemented by nurses at the PHC to
help patients with diabetes fatigue conditions and become a reference and referral interven-
tion. Further researchers can develop this program using other religious and cultural
approaches.

Supporting information

S1 Raw data.
(XLSX)

Acknowledgments

We acknowledge to all respondents who contributed to the study and all Head of Public Health
Center who supported the study.

Author Contributions

Conceptualization: Kusnanto Kusnanto, Hidayat Arifin, Heri Kuswanto, Bih-O Lee.

PLOS ONE | hitps://doi.org10.1371/journal.pone.0273675 September 1, 2022 12/16




PLOS ONE

1
Resilience-based Islamic program on diabetes fatigue and health-related quality of life

Data curation: Rifky Octavia Pradipta, Gusmaniarti Gusmaniarti, Agus Setiawan.

Formal analysis: Kusnanto Kusnanto, Hidayat Arifin, Heri Kuswanto.

Investigation: Kusnanto Kusnanto, Hidayat Arifin, Heri Kuswanto, Bih-O Lee.
Methodology: Hidayat Arifin, Heri Kuswanto.

Resources: Ritky Octavia Pradipta, Gusmaniarti Gusmaniarti, Agus Setiawan, Bih-O Lee.
Software: Kusnanto Kusnanto, Hidayat Arifin.

Supervision: Agus Setiawan.

Validation: Rifky Octavia Pradipta, Gusmaniarti Gusmaniarti, Bih-O Lee.

Visualization: Rifky Octavia Pradipta, Gusmaniarti Gusmaniarti, Agus Setiawan, Bih-O Lee.

Writing - original draft: Kusnanto Kusnanto, Hidayat Arifin, Rifky Octavia Pradipta, Gus-
maniarti Gusmaniarti, Heri Kuswanto, Agus Setiawan, Bih-O Lee.

Writing - review & editing: Kusnanto Kusnanto, Hidayat Arifin, Rifky Octavia Pradipta,
Gusmaniarti Gusmaniarti, Heri Kuswanto, Agus Setiawan, Bih-O Lee.

References

1. Purnamasarn D. The emergence of non-communicable disease in Indonesia. Acta Med Indones—
Indones J Intem Med. 2018; 50(4):273-4. PMID: 30630990

2. Holt RIG, de Groot M, Golden SH. Diabetes and depression. Current Diabetes Reports. 2014; 14
(6):491—. https://doi.org/10.1007/s11892-014-0491-3 PMID: 24743941

3. Kalra S, Jena B, Yeravdekar R. Emotional and psychological needs of people with diabetes. Indian
Journal of Endocrinology and Metabolism. 2018; 22(5):696—. hitps://doi.org/10.4103/ijem. |JEM_579_
17 PMID: 30294583

4. Kusnanto K, Arifin H, Widyawati Y. A qualitative study exploring diabetes resilience among adults with
regulated type 2 diabetes mellitus. Diabetes & Metabolic Syndrome: Clinical Research & Reviews.
2020; 14(6):1681-7. https://doi.org/10.1016/.dsx.2020.08.035 PMID: 32905340

5. Kalra S, Sahay R. Diabetes fatigue syndrome. Diabetes Therapy. 2018; 9(4):1421-9. hitps://doi.org/10.
1007/513300-018-0453-x PMID: 29869048

6. Diabetes- UK. Differences between type 1 and type 2 diabetes: Diabetes UK; [cited 2022 June 23).
Available from: https://www.diabetes.org.uk/diabetes-the-basics/differences-between-type-1-and-type-
2-diabetes.

7. Indonesia National Institute of Health R, Development. Main result of baseline health research 2018.
Jakarta: Ministry of Health of the Republic of Indonesia; 2018. 66— p.

8. Centersfor Disease C, Prevention. Diabetes and mental health. 2021.

9. Jain A, Sharma R, Choudhary P, Yadav N, Jain G, Maanju M. Study of fatigue, depression, and associ-
ated factors in type 2 diabetes mellitus in industrial workers. Industrial Psychiatry Journal. 2015; 24
(2):179—. https://doi.org/10.4103/0972-6748.181731 PMID: 27212824

10. Hidayat BF, Sukartini T, Kusumaningrum T. Systematic review a systematic review of fatigue in type 2
diabetes. Jumal Ners. 2020; 15(2):512-7. hitps://doi.org/http%3A//dx.doi.org/10.20473/jn.v15i1Sp.
20520

11.  Fritschi C, Quinn L. Fatigue in patients with diabetes: A review. Journal of Psychosomatic Research.
2010; 69(1):33-41. https://doi.org/10.1016/}jpsychores.2010.01.021 PMID: 20630261

12.  Menting J, Nikolaus S, Wiborg J-F, Bazelmans E, Goedendorp MM, van Bon AC, et al. A web-based
cognitive behaviour therapy for chronic fatigue in type 1 diabetes (Dia-Fit): study protocol for a rando-
mised controlled trial. Trials. 2015; 16(1):262—. hitps://doi.org/10.1186/513063-015-0764-4 PMID:
26044447

13. Weijman |. Fatigue in employees with diabetes: its relation with work characteristics and diabetes
related burden. Occupational and Environmental Medicine. 2003; 60(>920001):93i-8. https://doi.org/10.
1136/0em.60.suppl_1.i93 PMID: 12782754

14. Wang W, Yan Y, Guo Z, Hou H, Garcia M, Tan X, et al. All around suboptimal health—a joint position
paper of the suboptimal health study consortium and european association for predictive, preventive

PLOS ONE | https://doi.org10.1371/journal.pone.0273675 September 1, 2022 13/16




PLOS ONE

Resilience-based Islamic program on diabetes fatigue and health-related quality of life

15.

16.

17.

18.

19.

20.

21,

22,
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

and personalised medicine. EPMA Joumal. 2021; 12(4):403-33. https://doi.org/10.1007/s13167-021-
00253-2 PMID: 34539937

Harris AD, McGregor JC, Perencevich EN, Furuno JP, Zhu J, Peterson DE, et al. The use and interpre-
tation of quasi-experimental studies in medical informatics. Joumal of the American Medical Informatics
Association. 2006; 13(1):16-23. https://doi.org/10.1197/jamia.M1749 PMID: 16221933

Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*Power 3.1: tests for corre-
lation and regression analyses. Behav Res Methods. 2009; 41(4):1149-60. https:/doi.org/10.3758/
BRM.41.4.1148 PMID: 19897823.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behav Res Methods. 2007; 39(2):175-81. https://doi.
org/10.3758/bf03183146 PMID: 17695343

Merriam-Webster. Dhikr: Merriam-Webster.com dictionary; [cited 2022 June 22]. Available from:
https:/i'www.merriam-webster.com/dictionary/dhikr.

Kroenke K, Spitzer RL, Williams JB, Léwe B. An ultra-brief screening scale for anxiety and depression:
the PHQ-4. Psychosomatics. 2009; 50(6):613-21. https:/doi.org/10.1176/appi.psy.50.6.613 PMID:
19996233.

Shields RE, Korol S, Carleton RN, McElheran M, Stelnicki AM, Groll D, et al. Brief mental health disor-
der screening questionnaires and use with public safety personnel: a review. Int J Environ Res Public
Health. 2021; 18(7). Epub 20210403. https://doi.org/10.3390/ijerph18073743 PMID: 33916659;
PubMed Central PMCID: PMC8038412.

Robinson M, Hanna Ee, Raine G, Robertson S. Evaluation of the local mind resilience programme.
Stratford: 2014 9789279367632

Centers for Disease C, Prevention. All about your alc. 2021.
Randox. Total antioxidant serum (TAS) manual. United Kingdom: 2021.
Biolabs C. HDL and LDL / VLDL CholesterolAssay Kit (ab65390). 2017.

Biolabs C. RayBio ® Human Insulin ELISA Kit. Creating Solutions for Life Science Research. 2017:1—
12.

Smets EMA, Garssen B, Bonke B, De Haes JCJM The multidimensional fatigue inventory (MFI) psy-
chometric qualities of an instrument to assess fatigue. Journal of Psychosomatic Research. 1995; 39
(3):315-25. hitps://doi.org/10.1016/0022-3999(34)00125-0 PMID: 7636775

Fritschi C, Quinn L, Hacker ED, Penckofer SM, Wang E, Foreman M, et al. Fatigue in women with type
2 diabetes. The Diabetes Educator. 2012; 38(5):662—72. hitps://doi.org/10.1177/0145721712450925
PMID: 22713262

World Health ©. WHOQOL-BREF versi Indonesia. The world health organization quality of life (WHO-
QOL-BREF). 2004:1-5.
Anwar SA, Arsyad DS, Dwinata |, Ansar J, Rachmat M. Quality life of PROLANIS participants using

WHOQOL BREF Indonesian version: A community in pimary health care. Enfermeria Clinica. 2020;
30:213-7. https://doi.org/10.1016/.enfcli.2019.07.081

QOrganization WH. Introduction, administration, scoring, and generic version of the assessment. 1996;
(December).

Anisah SN, Djuwita R. Reliability and validity of whoqol-bref into indonesian version as a measure of
quality of life of tuberculosis patients. Indian Joumal of Public Health Research & Development. 2019;
10(12):1972-. https://doi.orgM0.37506/v10/i12/2019/ijphrd/192160

Sawilowsky S5. New effect size rules of thumb. Journal of Modem Applied Statistical Methods. 2009; 8
(2):297-9. https://doi.org/10.22237/jmasm/1257035100

Chittemn M, Chawak S, Sridharan SG, Sahay R. The relationship between diabetes-related emotional
distress and illness perceptions among Indian patients with Type Il diabetes. Diabetes and Metabolic
Syndrome: Clinical Research and Reviews. 2019; 13(2):965—7. https://doi.org/10.1016/].dsx.2018.12.
018 PMID: 31336552

Beehan-Quirk C, Jarman L, Maharaj S, Simpson A, Nassif N, Lal S. Investigating the effects of fatigue
on blood glucose levels—Implications for diabetes. Translational Metabolic Syndrome Research. 2020;
3:17-20. https://doi.org/10.1016/j.tmsr.2020.03.001

Kusnanto, Widyanata KAJ, Suprajitno, H Arifin. DM-calendar app as a diabetes self-management edu-
cation on adult type 2 diabetes mellitus: a randomized controlled trial. Journal of Diabetes and Metabolic
Disorders. 2019; 18(2):557-63. https://doi.org/10.1007/s40200-019-00468-1 PMID: 31890682

Bhowmik B, Siddiquee T, Mujumder A, Afsana F, Ahmed T, Mdala IA, et al. Serum lipid profile and its
association with diabetes and prediabetes in a rural bangladeshi population. International journal of

PLOS ONE | https://doi.org10.1371/journal.pone.0273675 September 1, 2022 14 /16




PLOS ONE

Resilience-based Islamic program on diabetes fatigue and health-related quality of life

37.

38.

39.

41,

42,

47.

49,

51.

52,

environmental research and public health. 2018; 15(9). hitps://doi.org/10.3390/jerph15091944 PMID:
30200612

Sadeghi E, Hosseini SM, Vossoughi M, Aminomroaya A, Amini M. Association of lipid profile with type 2
diabetes in first-degree relatives: A 14-year follow-up study in Iran. Diabetes, Metabolic Syndrome and
Obesity: Targets and Therapy. 2020; 13:2743-50. https://doi.org/10.2147/DMS0.5259697 PMID:
32801820

Rani AJ. Study ontotal antioxidant status in relation to oxidative stress in type 2 diabetes mellitus. Jour-
nal of Clinical and Diagnostic Research. 2014; 8(3):108-10. https://doi.org/10.7860/JCDR/2014/7603.
4121 PMID: 24783095

Chew B-H. Psychological aspects of diabetes care: Effecting behavioral change in patients. World Jour-
nal of Diabetes. 2014; 5(8):796—. https:/doi.org/10.4239/wjd.v5.i6.796 PMID: 25512782

Waong H, Singh J, Go RM, Ahluwalia N, Guerrero-Go MA. The effects of mental stress on non-insulin-
dependent diabetes: determining the relationship between catecholamine and adrenergic signals from
stress, anxiety, and depression on the physiological changes in the pancreatic hormone secretion. Cur-
eus. 2019; 11(8):e5474—e. hitps://doi.orgM10.775% cureus.5474 PMID: 31485387

Feingold KR, Brinton EA, Grunfeld C. The Effect of endocrine disorders on lipids and lipoproteins.
South Dartmouth (MA): MDText.com, Inc; 2000.

Arifin H, Kusnanto K, Widyawati Y. How did i feel before becoming diabetes resilience? A qualitative
study in adult type 2 diabetes mellitus. Indonesian Mursing Joumal of Education and Clinic (INJEC).
2020; 5(1):27-34. hitp://dx.doi.org/10.24990njec.v5i1.280.

Rogon |, Kasprzak Z, Szczesniak L. Perceived quality of life and acceptance of illness in people with
type 2 diabetes mellitus. Menopausal Review. 2017; 3:78-85. https://dol.org/10.5114/pm.2017.70583
PMID: 29507573

Heath C, Sommerfield A, von Ungern-Sternberg BS. Resilience strategies to manage psychological dis-
tress among healthcare workers during the COVID-19 pandemic: a namative review. Anaesthesia.
2020; 75(10):1364-71. https://doi.org/10.1111/anae. 15180 PMID: 32534465

Kim GM, Lim J¥, Kim EJ, Park SM. Resilience of patients with chronic diseases: A systematic review.
Health and Social Care in the Community. 2019; 27(4):797-807. https //doi.org/10.1111/hsc. 12620
PMID: 30027595

Cohen BL, Zoéga H, Shah SA, LeLeiko N, Lidofsky S, Bright R, et al. Fatigue is highly associated with
poor health-related quality of life, disability and depression in newly-diagnosed patients with inflamma-
tory bowel disease, independent of disease activity. Alimentary Pharmacology & Therapeutics. 2014;
39(8):811-22. https://doi.orgN0.1111/apt. 12659 PMID: 24612278

Singh R, Teel C, Sabus C, McGinnis P, Kluding P. Fatigue in type 2 diabetes: Impact on quality of life
and predictors. PLOS ONE. 2016; 11(11):e0165652—e. https://doi.org/10.1371/journal.pone.0165652
PMID: 27824886

Rastad C, Ulfberg J, Lindberg P. Improvement in fatigue, sleepiness, and health-related quality of life
with bright light treatment in persons with seasonal affective disorder and subsyndromal SAD. Depres-
sion Research and Treatment. 2011; 2011:1=10. hitps://doi.org/10.1155/2011/543906 PMID:
21747994

Chmitorz A, Kunzler A, Helmreich |, Tuscher O, Kalisch R, Kubiak T, et al. Intervention studies to foster
resilience—A systematic review and proposal for a resilience framework in future intervention studies.
Clinical Psychology Review. 2018; 59:78-100. https://doi.org/10.1016/].cpr.2017.11.002 PMID:
29167029

Helmreich |, Kunzler A, Chmitorz A, Kénig J, Binder H, Wessa M, et al. Psychological interventions for
resilience enhancement in adults. Gochrane Database of Systematic Reviews. 2017. hitps://doi.org/10.
1002/14651858.CD012527

Flanagan S, Damery S, Combes G. The effectiveness of integrated care interventions in improving
patient quality of life (QoL) for patients with chronic conditions. An overview of the systematic review evi-
dence. Health and Quality of Life Outcomes. 2017; 15(1):188—. hitps://doi.org/10.1186/s12955-017-
0765-y PMID: 28962570

Viviani CA, Bravo G, Lavalliere M, Arezes PM, Martinez M, Dianat |, et al. Productivity in older versus
youngerworkers: A systematic literature review. Work. 2021; 68:577—618. hitps://doi.org/10.3233/
WOR-203396 PMID: 33612506

Koettl J, Sharma S, Kupets O, Mattoo A, Ozden C, Vigo JMMGy. The effects of aging on productivity:
diverse, not alarming. Golden Aging: Prospects for Healthy, Active, and Prosperous Aging in Europe
and Central Asia. p. 167-212.

Letvak S, Ruhm C, Gupta S. Differences in health, productivity and quality of care in younger and older
nurses. J Nurs Manag. 2013; 21(7):914-21. Epub 20130923. hitps://doi.org/10.1111/jonm.12181
PMID: 24112420.

PLOS ONE | https://doi.org10.1371/journal.pone.0273675 September 1, 2022 15/16




PLOS ONE Resilience-based Islamic program on diabetes fatigue and health-related quality of life

55. Schweizer ML, Braun Bl, Milstone AM. Research methods in healthcare epidemiology and antimicrobial
stewardship-quasi-experimental designs. Infect Control Hosp Epidemiol. 2016; 37(10):1135—40. Epub
20160607. hittps://doi.org/10.1017/ice.2016.117 PMID: 27267457; PubMed Central PMCID:
PMC5036994.

PLOS ONE | https://doi.org10.1371/journal.pone.0273675 September 1, 2022 16/16




Artikel Resilience-Based Islamic Program

ORIGINALITY REPORT

11 7. O

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS

Ay

STUDENT PAPERS

PRIMARY SOURCES

Aleksandra Andysz, Dorota Merecz-Kot.

2%

"Predictors of illness acceptance in women

with endometriosis", Health Psychology

Report, 2020

Publication

o

www.ncbi.nlm.nih.gov

Internet Source

T

o

www.mltj.online

Internet Source

T

-~

cdr.lib.unc.edu

Internet Source

T

o

repositorio.cespu.pt

Internet Source

(K

digitalcommons.fiu.edu

Internet Source

T

BH B

Www.merriam-webster.com

Internet Source

T

www.geriatri.dergisi.org

Internet Source

<1%




WWW.SCirp.org

Internet Source

<1%

Submitted to Birkbeck College
Student Paper g <1 %
Restuning Widiasih, Dini Hidayat, Hasballah
. . <l
Zakaria, Dody Qori Utama et al. "Self-Fetal
Wellbeing Monitoring and Ante-Natal Care
during the COVID-19 Pandemic: A Qualitative
Descriptive Study among Pregnant Women in
Indonesia", International Journal of
Environmental Research and Public Health,
2021
Publication
ccsenet.or
Internet Source g <1 %
Submitted to University of California, Los <1 o
Angeles
Student Paper
Submitted to British College of Applied <1 o
Studies
Student Paper
Yoyok Bekti Prasetyo, Yulis Setiya Dewi, <1 o

Hidayat Arifin, Amel Dawod Kamel. "The Effect
of Learning Module Program on Mothers'
Ability to Adapt to New Foods, Feeding Styles,
and Self-efficacy to Their Children with
Avoidant Restrictive Food Intake Disorder",



Open Access Macedonian Journal of Medical
Sciences, 2021

Publication

WWW.researchsquare.com
Internet Source q <1 %
Submitted to Badan PPSDM Kesehatan <1
. %
Kementerian Kesehatan
Student Paper
Submitted to Leiden Universit
Student Paper y <1 %
scholarworks.gsu.edu
Internet Source g <1 %
environhealthprevmed.biomedcentral.com
Internet Source p <1 %
WWW.[stage.ist.g0.]
InternetSJourceg J g Jp <1 %

Exclude quotes On Exclude matches <20 words

Exclude bibliography On



