
Jurnal Pranata Biomedika, Volume 5, No 1, Maret 2026 e-ISSN: 2828-1233 
 
 

44 
 

MAPPING INSOMNIA SEVERITY AMONG PROLANIS PATIENTS: A 

FORMATIVE STUDY IN A REMOTE AREA OF INDONESIA 
 

Vania Angeline Bachtiar1 *, Perigrinus Hermin Sebong2, Fransiska Inka Pratiwi3, Eviana 

Budiarti Sutanto4, Aprilia Karen Mandagie4, To Lidwina Prillya Indra Christyana4, Ferry 

Santoso5 

 

 1Department of Neurology, Faculty of Medicine, Soegijapranata Catholic University, Semarang, 

Indonesia; 2)Department of Public Health, Faculty of Medicine, Soegijapranata Catholic University, 

Semarang, Indonesia;  
3Faculty of Medicine, Soegijapranata Catholic University, Semarang, Indonesia;  
4Department of Biomedicine, Faculty of Medicine, Soegijapranata Catholic University, Semarang, 

Indonesia;  
5Faculty of Medicine, Universitas Negeri Semarang, Indonesia. 
 

Author Correspondence 

Name  : Vania Angeline Bachtiar,  

Address  : Jln. Pawiyatan Luhur Selatan IV 

E-mail  : vania@unika.ac.id 
 

 

 

Abstract 

Background: poor sleep quality among type-2 diabetes mellitus and hypertension patients is a 

neglected issue in pursuing a continuum of care for the patients. Only little information is available 

concerning the association between hypertensive and diabetes mellitus conditions and poor quality of 

sleep among the Indonesian elderly in rural areas. This study aims to assess insomnia severity among 

PROLANIS patients.  

Methods: formative research was applied to map the current occurrence of insomnia severity among 

medical PROLANIS patients Puskesmas Pasir Sakti Lampung Timur. Data were collected through self-

questionnaires (n=43). Univariate and ANOVA tests were used with significance (p-value < 0.05). 

Results: the study included 43 participants, with a mean age of 66.02 (± 8.25). The Insomnia Severity 

Index mean scores were 12.26  ± 5.13 (hypertension), 8.67 ± 7.02 (type-2 diabetes mellitus), and 7.65 

± 5.84 (type-2 diabetes mellitus + hypertension). Our study showed significant differences in the 

insomnia severity index score between chronic conditions.  

Conclusions: There was a considerable difference in insomnia severity and sleep hygiene between 

patients with hypertension, type-2 diabetes mellitus, and type-2 diabetes mellitus + hypertension. Also, 

sleep hygiene significantly differed between routine and non-medical intake. Future assessment of sleep 

hygiene and insomnia severity should be intensive and incorporated into the PROLANIS program in 

Puskesmas. It is also needed for sleep quality literacy interventions among patients in rural areas. 

 

Keywords: sleep disorder; sleep hygiene; hypertension; diabetes mellitus; rural area.  

 

Introduction  

The association between sleep and chronic conditions has garnered attention in recent 

years.  In the general population, chronic sleep deprivation is estimated to affect up to 20 % 

(Edmealem et al., 2020). Poor sleep increases the risk of incidents in most chronic conditions, 
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including hypertension (HTN) and type 2 diabetes mellitus (DM) (Wang et al., 2023; 

Australian Institute, 2021; Darraj, 2023).  

People with sleep duration lower than five hours are 1.9 times more at risk of DM and 

other chronic conditions such as Chronic Obstructive Pulmonary Disease (COPD), and 

Coronary Heart Disease (CHD) (Lu, 2022). Nighttime sleep deprivations have substantial 

adverse effects on the regulation of weight, sugar, and blood pressure because of endothelial 

dysfunction, sympathetic nervous system stimulation, and regulation and activation of systemic 

inflammation, which leads to further complications of chronic conditions such as diabetes and 

hypertension. Further, those who experience poor sleep quality impair their routine activities 

and exercise capacity, which results in an adverse prognosis of DM and hypertension. 

(Edmealem et al., 2020). Poor sleep quality may increase the risk of HTN due to short sleep 

duration (< 7 hours per night) and frequent sleep disorders (e.g., sleep apnea) (Li & Shang, 

2021). Although much evidence has linked poor sleep quality to HTN risk, neither is 

considered a risk factor in HTN care (Jarrin et al., 2018). Patients do not report sleep 

disturbances when they visit healthcare facilities, which are often unrecognized and untreated. 

(Bhaskar et al., 2016; Almeneessier et al., 2018).  

Most studies on sleep problems have recently been conducted on urban residents, with 

few studies among the rural population. However, high rates of sleep problems have also 

occurred, especially in rural areas. Recent reports have shown that the prevalence of sleep 

quality among the population in rural areas in Japan, China, and Brazil was 25.5%, 49.5%, and 

42%. Among rural residents, the severity of insomnia is associated with HTN. Moreover, poor 

sleep was more frequent in rural residents with DM and HTN (Ju et al., 2021; Wolińska & 

Mroczek, 2022; Zhang & Tang, 2019). A study in Australia by Bourke et al. found that patients 

with chronic conditions in rural and remote areas are vulnerable to poor healthcare access 

(Harper et al., 2021). The status of HT and DM is associated with geographic, social, and 

economic factors, and epidemiologic characteristics likely changed, especially in rural areas 

(Xing et al., 2019). However, inadequate awareness of patients and lack of healthcare quality 

in rural regions challenge HTN and DM management (Chang et al., 2019; Mills et al., 2020).  

It poses a persistent disparity without the precise epidemiological mapping of the existing sleep 

quality between urban and rural areas.  

In the last few decades, Indonesia has faced a recent increase in the prevalence of type-

2 diabetes mellitus from 6.9 to 8.5% and hypertension from 25.8 to 34.1% (MoH, 2018). 

Significantly, the prevalence of HTN among the rural population in Indonesia increased by 
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33,7% from 2007 to 2018 (MoH, 2018). The government has implemented PROLANIS 

(Program Pengelolaan Penyakit Kronis/Chronic Disease Management Program) to tackle 

these. Although most diagnosed people receive some treatment, only half can be adequately 

controlled (Salamah et al., 2023). Less than half of the people with DM have been diagnosed. 

Reports show that 21% of DM patients are diagnosed, and only seven percent are adequately 

controlled (Sofyan et al., 2023). Previous studies in rural Indonesia also found that DM and 

HTN patients are more likely to experience poor sleep due to sociodemographic risk factors. 

However, poor sleep quality among DM and HTN patients is a neglected issue in pursuing a 

continuum of care for the patients. Only little information is available concerning the 

association between HTN and DM conditions and poor quality of sleep among the Indonesian 

elderly in rural areas. Limited studies have delved into their specific impact within the 

Indonesian context despite the global recognition of the role of these factors in DM and HTN 

(Alfaqeeh et al., 2024). Hence, reliable epidemiologic data on the current prevalence of sleep 

quality disorder are crucial in formulating specific strategies since previous studies suggested 

that Indonesia lags in psychosocial risk factor management (Peltzer & Pengpid, 2018; Kurnia 

et al., 2020). In the present study, we analyze a representative population in rural areas of 

Indonesia, aiming to profile the characteristics of sleep quality disorder among PROLANIS 

patients for future research directions on prevention and management strategies of HTN and 

DM in Indonesia.  

 

Method 

Design, Study Location, and Participants 

We used a formative study with a rigorous assessment to identify potential sleep 

disturbances  (Evans et al., 2015). This study was conducted at the Public Health Center, or 

Puskesmas Pasir Sakti Lampung Timur, Indonesia, from November 2022 to April 2023. This 

site was chosen considering the implementation of the Chronic Disease Management Program 

called Program Pengelolaan Penyakit Kronis (PROLANIS), which is relatively new.  A 

national program initiated by the Social Insurance Administration Organization or Badan 

Penyelenggara Jaminan Sosial (BPJS) aims to provide a proactive healthcare service approach 

for patients with chronic diseases, particularly diabetes mellitus and hypertension. It is also 

derived to achieve the optimal quality of life in patients with chronic disease through effective 

and efficient healthcare services, including cost (Khoe et al., 2020). The participants were 

recruited according to the PROLANIS register.  We used a total sampling technique due to the 
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limited number of PROLANIS patients registered at the Public Health Center, which we call 

Puskesmas. Our study received ethical approval from the Medical and Health Research Ethics 

Committee (MHREC), Faculty of Medicine, Public Health and Nursing -Dr. Sardjito General 

Hospital with the number KE/FK/1526/EC/2022.  

 

Evaluated Parameter and Data Collection 

The evaluated parameters used in this study were blood pressure, chronic conditions 

such as type 2 diabetes and hypertension, sleep hygiene, and insomnia severity. Chronic 

conditions data were collected from secondary routine data. Insomnia severity was evaluated 

using the Insomnia Severity Index (ISI). The ISI comprises seven items: sleep onset, sleep 

maintenance, early morning awakening, satisfaction level with current sleep pattern, 

interference with daily living, noticeability of impairment due to sleep difficulty, and level of 

distress caused by the sleep problem. Each item is rated on a Likert scale from 0 to 4 and is 

summed in total scores ranging from 0 to 28 (Morin et al., 2011). Sleep hygiene was measured 

using the Sleep Hygiene Index (SHI) created by Mastin (Mastin, 2006). The SHI is a thirteen-

item self-reporting index for evaluating behavioral practices and environmental factors 

affecting sleep quality. Each item is rated on a Likert scale from 0 to 5 and is summed in total 

scores ranging from 13 to 75. (Chehri et al., 2019). The inclusion criteria for this study were 

age 18 years or older and without cognitive impairment. Most of the participants were 

personally informed about the background and objectives of our research at the beginning, 

before the data collection at Puskesmas. The questionnaire was filled in several days after they 

attended the PROLANIS monthly activities at Puskesmas. All PROLANIS patients gave their 

consent to participate in this study. We also collected sociodemographic data such as patients' 

age, sex, educational levels, marital status, income, smoking behavior, medicine intake, and 

knowledge regarding sleep hygiene.  

 

Data Analysis 

We provide univariate analysis for the categorical variables using proportion, while we 

use mean (standard deviation) for numerical variables. Our study presented the ISI and SHI 

scores in total (numeric) and subcategory scores. In all tests, a p-value of ≤0.05 was considered 

significant. Continuous data are reported as the mean and standard deviation (SD), and the 

categorical data are represented as a proportion (%). We used analyses of variance (ANOVA) 

for the continuous variables and Chi-square for the categorical variables. The chi-square test 
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was used to investigate the association between the total score of the ISI and the 

sociodemographic variables examined. The regression model determined the significant 

predictors of insomnia severity. We used SPSS 25.0 for all analyses. 

 

Results and Discussion  

The study included 43 participants, with a mean age of 66.02 (± 8.25). The differences 

in sleep problems in chronic conditions were measured using the Insomnia Severity Index (ISI). 

To ensure the internal consistency of the ISI items, we tested all items on the participants 

previously; thus, the results were good. The mean scores of the ISI items are presented in Table 

1.  

 

Table 1. Insomnia Severity Index 

 

No Item Mean (SD) r it Alpha del 

1 Problems Falling asleep 1.79 (1.31) .736 .866 

2 Problems staying asleep 1.88 (1.29) .836 .850 

3 Early awakening 1.35 (1.02) .771 .861 

4 Dissatisfaction 1.79 (0.96) .543 .887 

5 Functional Impairment 1.05 (0.92) .535 .887 

6 Noticeability 1.28 (1.07) .676 .872 

7 Distress 1.33 (1.01) .685 .871 

 

The mean score item ranges from  0 to 4; the scale range of response ranges from a 

minimum score of 0 to a maximum score of 28; SD refers to standard deviation; r it is a part-

whole-corrected item-test-correlation; and alpha del refers to the Cronbach’s alpha if the item 

is deleted. All the items contributed substantially to the part of the corrected item test 

correlations, ranging from 0.535 to 0.836, and Cronbach’s alpha was 0.88.  
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The overall mean score of the ISI was 10.19 (±5.85). In all chronic conditions, 

hypertension (HTN) patients reported more severe sleep problems than type-2 diabetes mellitus 

(DM) and diabetes mellitus + hypertension (DM+HTN) did. The ISI mean scores were 12.26  

± 5.13 (HTN), 8.67 ± 7.02 (DM), and 7.65 ± 5.84 (DM+HTN). The most significant sleep 

problems were observed among HTN patients (Figure 1).  

 

Table 2. Sociodemographic Characteristics Of The Participant 

 

Variable Frequency Proportion Valid Percent Cum. Percent p-Value 

Male 1 2.3 2.3 2.3 .731 

Female 42 97.7 97.7 100 

 43 100 100  

Education Level  

Elementary School 26 60.5 60.5 60.5 .460 

Junior High School 1 2.3 2.3 62.8  

Senior High School 1 2.3 2.3 65.1  
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Variable Frequency Proportion Valid Percent Cum. Percent p-Value 

Male 1 2.3 2.3 2.3 .731 

Female 42 97.7 97.7 100 

 43 100 100  

Education Level  

Elementary School 26 60.5 60.5 60.5 .460 

None 15 34.9 34.9 100  

 43 100 100   

Marital Status  

Divorce 16 37.2 37.2 37.2 .041* 

Married 26 60.5 60.5 97.7  

No Married 1 2.3 2.3 100  

 43 100 100   

Income (monthly)  

Yes 21 48.8 48.8 48.8 .174 

No 22 51.2 51.2 100  

 43 100 100   

Smoking  

Smoker 40 93 93 93 .669 

Non-Smoker 3 7 7 100  

 43 100 100   

Knowledge  

Good 4 9.3 9.3 9.3 .536 
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Variable Frequency Proportion Valid Percent Cum. Percent p-Value 

Male 1 2.3 2.3 2.3 .731 

Female 42 97.7 97.7 100 

 43 100 100  

Education Level  

Elementary School 26 60.5 60.5 60.5 .460 

Worst 12 27.9 27.9 37.2  

Moderate 27 62.8 62.8 100  

 43 100 100   

 

The majority of participants were female (0.97), with the most educational level being 

elementary school (0.60), married (0.60), and smoking behavior (0.93). Participants' sleep 

hygiene index was generally considered moderate (0.62). Regarding the ISI clinical 

classification, 44.2%, 30.2%, 23.3%, and 2.3% of participants were categorized as having 

subthreshold, no clinically significant, moderately severe, and severe insomnia. The results of 

the univariate analysis found that only the marital status of sociodemographic factors was 

associated with insomnia severity among the participants (Table 2).  
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Table 3. Impact Of Chronic Conditions and Treatment Adherence on Sleep Quality 

 ISI Score SHI Score 

Mean SD p-value Mean SD p-value 

Chronic conditions 

DM (type 2) 8.67 7.02 0.039* 31 4.58 0.040* 

Hypertension 12.26 5.13  29.74 5.86  

DM+Hyperten

sion 

7.65 5.81  25.76 3.75  

Medicine Intake 

Routine 11.0 6.23 0.217 30.04 5.12 0.002* 

None 8.67 4.92  24.93 4.13  

 

Table 3 presents mean ISI and SHI scores derived from chronic condition type and medicine 

intake. There were significant differences between the participants regarding the type of 

chronic condition. The HTN patients reported relatively many sleep problems, both in terms of 

insomnia severity and sleep hygiene scores. Medicine intake had no significant impact on ISI 

items, in contrast with sleep hygiene—participants whose routine medicine intake significantly 

contributed to a good level of sleep hygiene index.   

The analysis to estimate the predictor factor of sleep hygiene for insomnia severity is shown in 

Table 4. Overall, the variance of insomnia severity was explained by R= .76; F (3.047)= 63.9; 

p < .006. However, only item ninth (β = .382; p <  .015) significantly determined the model. 
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 Table 4. Predicting Insomnia Severity From Sleep Hygiene Items 

Predictor b SE b β t p 

1. Taking daytime naps lasting ≥ 2 hours -0.337 0.889 -0.056 -0.379 0.708 

2. Going to bed at different times from day to day 1.132 0.898 0.227 1.26 0.218 

3. Getting out of bed at different times from day to day -0.927 0.676 -0.22 -1.37 0.181 

4. Exercising to the point of sweating within 1 hour of 

going to bed 
0.664 2.339 0.053 0.284 0.779 

5. Staying in bed longer than you should, two or three 

times a week 
0.109 0.612 0.028 0.179 0.859 

6. Using alcohol, tobacco, or caffeine within 4 hours of 

going to bed or after going to bed 
0.763 0.598 0.184 1.277 0.212 

7. Doing something that may wake you up before bedtime 

(e.g., watching television, reading books/newspapers) 
0.434 0.587 0.105 0.739 0.466 

8. Going to bed feeling stressed, angry, upset, or nervous 

1.304 

 

 

0.738 0.25 1.766 0.088 

9. Using your bed for things other than sleeping (e.g., 

watching television, reading, eating, or working) 

1.511 

 

 

0.586 0.382 2.577 0.015* 

10. Sleeping on an uncomfortable bed (e.g., poor mattress or 

pillow quality, too many or not enough blankets 

0.499 

 
6.252 0.026 0.08 0.937 

11. Sleeping in an awkward bedroom (e.g., too bright, too 

stuffy, too hot, too cold, or too noisy) 
-1.3 3.033 -0.114 -0.429 0.671 

12. Doing something important before sleep (e.g., paying 

bills, planning a schedule, or working) 
-1.373 2.617 -0.131 -0.524 0.604 

13. Thinking, planning, or worrying when you are in bed 1.201 0.791 0.25 1.518 0.14 

 

The quality of sleep among patients with chronic conditions might be assessed to help 

them manage their conditions better. Our study revealed that the difference in the ISI score 

among PROLANIS patients was significantly related to the type of chronic condition. 

Considering the growing prevalence of DM and HTN among the Indonesian population, the 

present study provided crucial input for setting up chronic condition management program 

priorities to meet the existing challenges.  

Sleep disorder remains a neglected issue in primary healthcare services, especially in 

remote areas. Sometimes, healthcare services focus on managing chronic diseases and neglect 

other physiological conditions. The literature study in 2020, using the Theoretical Domains 
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Framework (TDF), revealed multiple barriers to recognizing and diagnosing insomnia, such as 

knowledge or awareness of the negative physical and mental health impact associated with 

insomnia and lack of training for identifying insomnia symptoms (Ogeil et al., 2020). 

The association of sleep disorders with HTN and DM is at least partly due to 

pathophysiological changes in the neuroendocrine and autonomic nervous systems and the high 

prevalence of unhealthy behavior in people who sleep short (Deng et al., 2017; Edmealem et 

al., 2020). 

Poor sleep or insomnia is associated with lower physical activity and increased daytime 

sleepiness, which mediates the relationship between insomnia and hypertension (McClain et 

al., 2014). Physical inactivity, higher food intake, and poor food quality are independent 

predictors of hypertension, especially in adulthood. Insomnia symptoms can increase 

hypertension risk by disrupting circadian rhythmicity and leading to circadian misalignment 

(Patterson et al., 2020; Gangwich, 2014). 

The suprachiasmatic nucleus, which controls the endogenous circadian rhythm, may 

become metabolically flattened and arrhythmic due to restricted sleep and chronically inverted 

behavioral cycles that are mismatched with 24-hour light-dark cycles (Gangwich, 2014; Bass 

& Takahashi, 2010). Furthermore, these are associated with activity at unconventional 

circadian times, leading to a desynchrony between the master clock in the brain and the 

peripheral clocks in the organs, thus creating a state of metabolic dysfunction that predisposes 

to hypertension (Morris et al., 2017; Gangwich, 2014). Collectively, these behaviors disrupt 

circadian rhythmicity, leading to nondipping blood pressure, higher daytime, and increased 

hypertension risk (Gangwich, 2014). 

Poor sleep duration is associated with decreased leptin, increased ghrelin, increased 

appetite and hunger (i.e., cravings for sweets, starches, and salty foods), higher energy intake, 

and poor overall diet quality (Reid et al., 2019).  Patients with poor sleep and insomnia may 

also have irregular eating behaviors, including longer food intake hours and increased 

nighttime eating (Dashti et al., 2015).  

Poor sleep and insomnia symptoms may affect human body functions, such as 

metabolic decreased glucose tolerance, insulin resistance, and endocrine regulation through 

elevated cortisol levels (Duan et al., 2023). Existing shards of evidence have shown that 

insomnia is associated with an increased risk of obesity two times greater and also disturbs 

glucose homeostasis and tolerance (Duan et al., 2023). Insomnia symptoms are associated with 

an increased risk of DM two times greater (Koopman et al., 2020; Yao et al., 2022). Some 
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studies have shown that the prevalence rates of insomnia and insomnia symptoms in people 

with DM reached up to 30% and increased hemoglobin A1C levels (Koopman et al., 2020). 

Apart from insomnia, sleep hygiene is another critical element of sleep quality. (Alanazi 

et al., 2023; Baranwal et al., 2023)   In the present study, we concluded that there is a significant 

difference in sleep hygiene scores between DM, HTN, and DM+HTN patients. We also found 

the differences between patients with routine medicine intake and those with non-routine 

medicine intake. This result aligns with a previous study that found that poor sleep hygiene 

increases the likelihood of HTN (Lo et al., 2018). Patients with poor DM control are more than 

two times at risk of poor sleep hygiene (Richa et al., 2023).  

Our study’s main strengths and novelty are its information on insomnia severity and 

sleep hygiene prevalence. This information is necessary to provide a baseline for monitoring 

and informing the development of new strategies for improving HTN and DM control. Our 

study gained ISI and SHI in rural settings, which is key to developing strategies for better 

detecting and controlling HTN and DM. 

However, our study has several limitations. First, the study used a small number of 

samples due to a lack of actual numbers of DM, HTN, and DM+HTN patients in the whole 

population around Puskesmas Pasir Sakti Lampung Timur administrative areas. Thus, our 

findings might be generalizable to other populations with differences in Puskesma's capacity 

to implement the PROLANIS program. Second, this study only considered baseline linearity 

measurement between chronic conditions, sleep hygiene, and insomnia. Although our findings 

suggested reasonable epidemiological data, we could not control the potential confounding 

factors. Thus, the truth of causality or association must be identified using many samples.  

 

Conclusion 

This formative study shed light on sleep quality among patients with hypertension, type 

2 diabetes mellitus, and type 2 diabetes mellitus + hypertension. There was a significant 

difference in insomnia severity and sleep hygiene between HTN, DM, and DM+HTN patients. 

Also, sleep hygiene significantly differed between routine and non-medical intake. Sleep 

hygiene and insomnia severity assessment should be intensive and incorporated into the 

PROLANIS program. Sleep quality literacy should be improved among patients in rural areas.  
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