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Abstract 

Introduction: The term "elderly" refers to a stage of human existence characterized by 

a decline in the body's capacity to respond to external stress and a failure to maintain body 

equilibrium in physiological stress situations. Patients who are elderly are more likely to suffer 

from sleep difficulties, including insomnia, which is one of the effects they experience. 

Insomnia is a sleep disorder defined by a lack of capacity to establish or sustain regular sleep 

schedules; symptoms usually appear within a week.  Material and Methods: This research is 

a review of the existing literature. The topic, articles from 2018 to 2023, were chosen from 

various online databases, including Science Direct, PubMed, and Google Scholar. The 

PRISMA approach was utilized by analyzing the literature review. Results: After sifting 

through 315 publications, only 16 studies were deemed suitable for analysis. The conclusion 

drawn from these studies is that PMT significantly decreases the prevalence of insomnia in the 

elderly. Conclusion: Progressive Muscle Relaxation has been shown in various studies to 

alleviate insomnia in the elderly. 
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1. Introduction 

Elderly refers to the final stage of human life, where the body experiences a 

decreased ability to adapt to environmental stressors and struggles to maintain 

physiological and psychological balance. One of the impacts experienced by the elderly is 

the presence of sleep disorders, including insomnia. Sleep pattern disorder is when 

individuals experience or are at risk of experiencing a change in the quantity or quality of 

their rest patterns, which causes a sense of discomfort in the elderly (Royani & Siska, 2023). 

The occurrence of sleep disorders in the elderly is very high, based on information 

known that there are 50% of the elderly at the age of 65 years and over who experience rest 

problems. In Indonesia, the incidence of sleep problems at the age of 60 years and over is 

very high, around 67%. This figure is obtained from the total population aged 65 years and 

over. Based on a gander, it was found that insomnia can occur in women aged 60-74 years, 

as much as 78.1% (Muhaningsyah et al., 2021). 

Insomnia is a condition of difficulty initiating or maintaining a sleep pattern that 

occurs in less than seven days. Insomnia can occur at any age but can often be experienced 

at the age of 60 years and above (Februanti et al., 2019). This is in line with Silalahi & 

Astarani (2018) who say that someone with sleep disorders has several side effects, such 

as often waking up quickly during sleep at night, being unable to start falling asleep, and 

the body feeling tired when waking up in the morning. The elderly can increase their 

welfare by trying to achieve their fundamental requirements, which is one of the ways that 

they can do so. Sleep and rest are two of these fundamental requirements that must be met. 

On the other hand, around sixty percent of senior people suffer from sleep difficulties or 

sleeplessness (Ayoubi-Mahani et al., 2023). 

Various ways can be done to treat insomnia that occurs in the elderly, namely with 

pharmacological therapy and non-pharmacological therapy. Pharmacological therapy that 

can be used to treat insomnia, namely Benzodiazepines and Ramelton (Abad & 

Guilleminault, 2018). However, if you continue to use these drugs to help you sleep, drug 

dependence may occur. Therefore, non-pharmacological therapy can be used to treat 
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insomnia with the advantage that it can be used as a therapy that does not cause side effects 

and is relatively easy to use. Progressive muscle relaxation training is a non-

pharmacological therapy that can effectively treat insomnia in the elderly.   Progressive 

relaxation is a methodical process of achieving physical relaxation starting from the head 

and moving down to the feet. This technique includes ideas and visualizations to enhance 

the state of relaxation and is commonly employed in treating sleep disorders (Chun et al., 

2021). 

2. Research Method 

 Research Design, Setting, and Sample 

This research is a review study of the literature. Articles that fit the theme were 

selected from 2018-2023. Inclusion criteria were full-text articles, freely accessible, with 

RCT or experimental research designs (Huls et al., 2018). Exclusion criteria were 

conference papers, chapters, editorials, theses, and dissertations, and not open access. 

Measurement and Data Collection 

The sources of information for this investigation were the publications found in the 

electronic databases Science Direct, PubMed, and Google Scholar (Goossen et al., 2020). 

The researcher employed the subsequent search method on each database, utilizing the 

terms Progressive Muscle Relaxation, Insomnia, and The Elderly. 

Data Analytics 

The researchers employed the PRISMA approach, as outlined in Figure 1, to adhere 

to the appropriate research protocol (Page et al., 2021). 

3. Results And Discussions 

a. Result 

Based on the search strategy and the selection criteria, sixteen studies were 

selected from three hundred fifteen publications and subjected to a comprehensive 
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examination. In the end, only eleven research could be examined in their entirety. A 

representation of the selection procedure for this study may be found in Figure 1. 

 

Figure 1 Selection Process of Studies Based on PRISMA (Haddaway et al., 2022)   
 

Table 1. Result of article analysis 

No Author Location Method Intervention Result 

1 (Gökşin & 

Aşiret, 2021) 

Turki RCT The intervention group had 

PMR, which consisted of 28-
minute sessions conducted 

three times a week for a 

period of eight weeks.   

When comparing the 

Elderly Adaptation 
Difficulty Rating Scale 

between the intervention 

group and the control group, 
it was seen that there was a 

statistically significant 
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difference within the 

intervention group PMR (P 

< 0.05). 

2 (Muhaningsya
h et al., 2021) 

Indonesia Quasi 
eksperiment 

This study was conducted 
with progressive muscle 

relaxation therapy 

intervention on 25 
respondents aged 60-95 in the 

elderly category. The 

intervention was applied with 

a therapy duration of 15-30 
minutes in one action once a 

week. 

Muscle relaxation 
intervention's impact on 

improving sleep quality in 

the elderly with insomnia 
from 25 older adults who 

have difficulty sleeping 

quality found the results of 

the Wilcoxon Sign Rank 
Test calculation with a value 

of 0.000. 

3 (Sutrisno et al., 
2022) 

Indonesia RCT The intervention was 
administered daily in the 

afternoon, three times, to a 

group of 30 older persons 

who were selected using the 

purposive sample technique. 

With a p-value of 0.001, the 
findings of the analysis 

indicate that progressive 

relaxation therapy has a 

substantial impact on the 
incidence of insomnia in the 

older population. 

4 (Li et al., 
2020) 

China Quasi-
experiment 

By Jacobson's PMR, the 
patient is instructed to relax 

their muscles while lying 

down or sitting in a 

comfortable position. They 
only gave one performance 

before retiring for the night 

and taking a nap. Over ten 
minutes, the patient is 

provided with direction until 

they have mastered the 
appropriate training method. 

After that, they can do the 

entire training on their own. 

APS mixed with PMR has 
been shown to work very 

well for older people with 

heart-spleen deficiency type 

insomnia. It improves their 
mental health, quality of 

life, and sleep quality. 

5 (Nazari et al., 
2022) 

Indonesia Quasi-
experiment 

The control group comprised 
30 patients who received 

usual care.     Thirty patients 

in the muscular relaxation 
group participated in 

biweekly sessions of 

progressive relaxation 

techniques for one month. 

There was no significant 
decrease in the sleep quality 

score of the control group.   

Nevertheless, the average 
sleep quality score in the 

relaxation group 

intervention declined 

significantly from 
13.90±2.23 before the 

intervention to 8.03±2.01 

afterward (P<0.001). 
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6 (Bagheri et al., 

2021) 

Iran RCT Patients in the BR and PMR 

groups participated in their 

designated activities twice 

daily for four weeks.     The 
Pittsburgh Sleep Quality 

Index was employed to 

evaluate the sleep quality 
before and after the 

intervention. 

The findings of this study 

demonstrate that a four-

week intervention 

consisting of Progressive 
Muscle Relaxation (PMR) 

and Breathing Retraining 

(BR) can significantly 
enhance the quality of sleep 

in patients.   Significant 

within-group comparisons 
were seen in both the BR 

group (p = 0.001) and the 

PMR group (p < 0.001). 

7 (Elsalam & 
Kholy, 2020) 

Egyptian Quasi-
experiment 

Fifty individuals, all aged 60 
or above, were randomly 

divided into two study groups 

of equal size. Group 1 
consisted of older persons 

who underwent sleep 

restriction therapy (SRT), 

while Group 2 comprised 
older adults without any 

specific intervention.   The 

SRT was carried out on an 
individual basis throughout 

seven weeks.   The 

participants in group 2 were 
administered Progressive 

Muscle Relaxation (PMR).   

This technique was 

implemented individually 
throughout ten sessions, each 

occurring twice weekly for 

five weeks.   Each session 

lasted around 30 minutes. 

Implementing the suggested 
interventions led to a 

considerable improvement 

in sleep quality. The 
average score for Sleep 

Restriction Therapy (SRT) 

was 63.0 ± 5.05, while the 

average score for 
Progressive Muscle 

Relaxation (PMR) was 

44.50 ± 5.50. The difference 
between the two scores was 

statistically significant, with 

a p-value of 0.001. 

8 (Satria et al., 

2023) 

Indonesia Pre-

experiment 

The intervention was 

conducted daily at 7:30 am 

for 15-20 minutes regularly 

for two consecutive weeks. 

They found that progressive 

muscle relaxation therapy 

significantly impacted the 
quality of sleep experienced 

by elderly individuals in the 

intervention group (p = 

0.001). 

9 (Lufianti et al., 

2023) 

Indonesia Quasi 

Experiment 

Performing progressive 

muscular relaxation 

Individuals who are elderly 

and suffer from 
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techniques for twenty to thirty 

minutes once a day on a 

consistent basis for a period 

of one week 

sleeplessness can benefit 

from progressive muscle 

relaxation practices. 

Insomnia has decreased, as 
demonstrated by a p-value 

of 0.000, which is less than 

the threshold of 0.05. 

10 (Royani et al., 

2020) 

Indonesia Pre-

experiment 

The respondents, aged 45-90 

years old, had progressive 

muscle relaxation therapy for 

15 minutes daily for three 
weeks. The therapy sessions 

were conducted in the 

morning, afternoon, and 
evening, based on the 

respondents' availability. 

The p-value of 0.000, below 

the significance level α of 

0.05, indicates a significant 

difference. This suggests 
that there is a noticeable 

effect on lowering insomnia 

before and after progressive 

muscle relaxation therapy. 

11 (Seyedi Chegeni 

et al., 2018) 
Iran RCT PMR training sessions will be 

held twice a day, every 
weekday for eight weeks. The 

patient is instructed to relax 

and contract sixteen 
significant muscles. Patients 

were instructed by the 

researcher and instructed to 
practice the exercises for 

twenty minutes. 

Specifically, the treatment 

group improved global 
sleep quality and subscales 

associated with sleep 

latency, sleep duration, 
sleep disturbance, and 

daytime (p <0.05). 

 

Based on Table 1, four studies used RCT research design, five studies were quasi-

experimental, and two studies used pre-experimental. All of them were intervention studies. 

Six studies were from Indonesia (Lufianti et al., 2023) (Royani & Siska, 2023) (Satria et 

al., 2023) (Sutrisno et al., 2022) (Nazari et al., 2022) (Muhaningsyah et al., 2021).    Turkey 

1 research study (Gökşin & Aşiret, 2021), China 1 research study (Li et al., 2020), Egyptian 

1 Research (Elsalam & Kholy, 2020). 2 researches from Iran (Bagheri et al., 2021) (Seyedi 

Chegeni et al., 2018). The overall result of the study states that progressive muscle 

relaxation exercises have a significant impact on reducing the level of insomnia in the 

elderly. 

b. Discussion 
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With increasing age, the aging process will affect the time and quality of one's sleep, 

especially in old age, which will cause degeneration of cells and organs that can affect the 

function and mechanism of sleep. One of the things that can affect sleep is age, health 

status, environment, motivation, psychological stress, diet, lifestyle, and medication. 

It is imperative to address insomnia in older individuals in order to prevent its 

adverse effects on daily functioning and overall well-being.   The aged individuals who 

have insomnia will endure several consequences, including heightened daytime tiredness, 

sadness, cognitive decline, and reduced overall well-being. 

Progressive Muscle Relaxation is a method for developing the skill of consciously 

relaxing all of the body's muscles. Loosening and relaxing all muscle groups and 

distinguishing between relaxed and tense will accompany a relaxed mentality to help 

someone fulfill their sleep needs. According to the theory of Edmund Jacobson) progressive 

muscle relaxation techniques performed in 20-3 minutes, once regularly, effectively reduce 

insomnia. The study conducted by Seyedi Chegeni et al., 2018)  demonstrates that 

Progressive Muscle Relaxation (PMR) positively impacts various aspects of sleep quality, 

including subjective sleep quality, sleep latency, sleep duration, and sleep habit efficiency. 

The quality of sleep is one of the factors that influences senior citizens' experience. 

These factors include the influence of pharmaceuticals that are used, the presence of other 

diseases, excessive activity, smoking, inadequate diet, and psychological issues such as 

stress and a lack of physical activity (Bollu & Kaur, 2019). This is in line with the research 

of Ainun et al (2020) on the causes of older adults who sleep excessively during the day, 

lifestyles such as (consuming liquor, drinking coffee, smoking drugs, and sporadic working 

time), mental factors (mental disorders), actual diseases (asthma, sinusitis, and influenza), 

mind factors (stressed), and environmental factors. Meanwhile, according to the results of 

research (Himani et al., 2018), there are several factors associated with insomnia that occurs 

in the elderly, such as increasing age, gender, marital status, employment status, average 

monthly income, education level, and BMI (body mass index) which does not significantly 

affect. 
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The elderly experience similar insomnia symptoms, including numerous 

awakenings throughout the night, trouble initiating sleep, excessive sleepiness during the 

day, and weariness.   The consequences of these concerns are that the elderly encounter 

disruptions in their activities and social engagements.   Therefore, in this problem, it is 

imperative to address insomnia in the elderly in order to combat the sleep disorder 

effectively. Stimulating and motivating sleep can be achieved through relaxation, which 

involves specific actions.   The act of moving the limbs to induce relaxation facilitates the 

relaxation of specific muscle groups in the body through the use of progressive muscle 

relaxation techniques. This enables the elderly to discern the contrasting sensations of tense 

and relaxed muscles. 

Progressive muscle relaxation techniques are very effective in fulfilling the elderly's 

sleep needs and reducing sleep disturbances. PMR is an intervention to increase relaxation 

to meet elderly sleep needs. Relaxation therapy is the cheapest and most accessible, so it 

can be done anywhere and anytime to stretch tense muscles to reduce sleep disturbances 

and stress. 

4. Conclusion 

A literature evaluation was conducted to provide a comprehensive understanding of 

the effectiveness of Progressive Muscle Relaxation (PMR) as a treatment for insomnia in 

older people.    Research studies suggest that Progressive Muscle Relaxation can effectively 

treat insomnia in the elderly. 

5. Compliance with ethical standards 

Acknowledgements 

The authors would like to express their gratitude to everyone who participated in this piece 

of research.   Institutional leadership in the facilitation of research assistance for the 

advancement of health research for the benefit of the general public. 

Disclosure of conflict of interest 

There is no potential for any stakeholder to have a conflict of interest in this research. 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


e-ISSN : 2987-0836  DOI : https://doi.org/10.59585/ijhs 

 

704 

 
International Journal of Health Sciences is licensed under a Creative Commons 

Attribution 4.0 International License 

Publish : Association of Indonesian Teachers and Lecturers 

International Journal of Health Sciences (IJHS) 

Journal Homepage : https://jurnal.agdosi.com/index.php/IJHS/index  

Volume 1 | Number 3 | September 2023 | 

Statement of informed consent 

In our capacity as writers, every action we perform constitutes a joint agreement or consent. 

 

References 

Abad, V. C., & Guilleminault, C. (2018). Insomnia in Elderly Patients: 

Recommendations for Pharmacological Management. Drugs and Aging, 35(9), 

791–817. https://doi.org/10.1007/s40266-018-0569-8 

Ainun, H., Ndruru, G. B., Baeha, K. Y., & Sunarti. (2020). Pengaruh Terapi Massage 

Punggung Terhadap Peningkatan Kualitas Tidur Pada Lansia Di Panti Jompo 

Yayasan Guna Budi Bakti Medan Tahun 2020. Jurnal Ilmiah Keperawatan Imelda, 

6(2), 93–98. https://doi.org/10.52943/jikeperawatan.v6i2.388 

Ayoubi-Mahani, S., Eghbali-Babadi, M., Farajzadegan, Z., Keshvari, M., & 

Farokhzadian, J. (2023). Active aging needs from the perspectives of older adults 

and geriatric experts: a qualitative study. Frontiers in Public Health, 11(1). 

https://doi.org/10.3389/fpubh.2023.1121761 

Bagheri, H., Moradi-Mohammadi, F., Khosravi, A., Ameri, M., Khajeh, M., Chan, S. W. 

chi, Abbasinia, M., & Mardani, A. (2021). Effect of Benson and progressive muscle 

relaxation techniques on sleep quality after coronary artery bypass graft: A 

randomized controlled trial. Complementary Therapies in Medicine, 63, 102784. 

https://doi.org/10.1016/j.ctim.2021.102784 

Bollu, P. C., & Kaur, H. (2019). Sleep Medicine: Insomnia and Sleep. Missouri Medicine, 

116(1), 68–75. 

Chun, W., Chao, D., Qi, H., Dongliang, Z., Zhenmei, L., & Jia, L. (2021). 

Pharmacological and non-pharmacological treatments for insomnia. Medicine, 

100(31), e26678. https://doi.org/10.1097/md.0000000000026678 

Elsalam, R. M. M. A., & Kholy, S. E. H. A. E. M. El. (2020). Effects of Sleep Restriction 

Therapy versus Progressive Muscles Relaxation Technique on Sleep Quality among 

Older Adults. Egyptian Journal of Health Care, 11(3), 978–992. 

https://doi.org/10.21608/ejhc.2020.215099 

Februanti, S., Hartono, D., & Cahyati, A. (2019). Penyakit Fisik dan Lingkungan 

terhadap Insomnia bagi Lanjut Usia. Quality : Jurnal Kesehatan, 13(1), 1–4. 

https://doi.org/10.36082/qjk.v13i1.51 

Gökşin, İ., & Aşiret, G. D. (2021). The effect of progressive muscle relaxation on the 

adaptation of elderly women to depression and old age: a randomised clinical trial. 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s40266-018-0569-8
https://doi.org/10.52943/jikeperawatan.v6i2.388
https://doi.org/10.3389/fpubh.2023.1121761
https://doi.org/10.1016/j.ctim.2021.102784
https://doi.org/10.1097/md.0000000000026678
https://doi.org/10.21608/ejhc.2020.215099
https://doi.org/10.36082/qjk.v13i1.51


e-ISSN : 2987-0836  DOI : https://doi.org/10.59585/ijhs 

 

705 

 
International Journal of Health Sciences is licensed under a Creative Commons 

Attribution 4.0 International License 

Publish : Association of Indonesian Teachers and Lecturers 

International Journal of Health Sciences (IJHS) 

Journal Homepage : https://jurnal.agdosi.com/index.php/IJHS/index  

Volume 1 | Number 3 | September 2023 | 

Psychogeriatrics, 21(3), 333–341. https://doi.org/10.1111/psyg.12673 

Goossen, K., Hess, S., Lunny, C., & Pieper, D. (2020). Database combinations to retrieve 

systematic reviews in overviews of reviews: A methodological study. BMC Medical 

Research Methodology, 20(1), 1–15. https://doi.org/10.1186/s12874-020-00983-3 

Haddaway, N. R., Page, M. J., Pritchard, C. C., & McGuinness, L. A. (2022). 

PRISMA2020: An R package and Shiny app for producing PRISMA 2020-

compliant flow diagrams, with interactivity for optimised digital transparency and 

Open Synthesis. Campbell Systematic Reviews, 18(2), e1230. 

https://doi.org/https://doi.org/10.1002/cl2.1230 

Himani, G., Badini, A., & Nanji, K. (2018). Depression and its Associated Factors among 

Patients with Chronic Obstructive Pulmonary Disease in Karachi, Pakistan. Cureus, 

10(7). https://doi.org/10.7759/cureus.2930 

Huls, H., Abdulahad, S., Mackus, M., van de Loo, A. J. A. E., Roehrs, T., Roth, T., & 

Verster, J. C. (2018). Inclusion and exclusion criteria of clinical trials for Insomnia. 

Journal of Clinical Medicine, 7(8). https://doi.org/10.3390/jcm7080206 

Li, Y., Li, X., Li, F., Xiao, Y., Guo, C., Huang, Y., & Liao, Y. (2020). Original Article 

Effects of auricular point sticking and progressive muscle relaxation in elderly 

patients with insomnia of heart-spleen deficiency type. Int J Clin Exp Med, 13(10), 

7780–7786. www.ijcem.com/ 

Lufianti, A., Fitriani, Rahmawati, & Patmini, S. (2023). Proceedings of the Tapanuli 

International Health Conference 2022 (TIHC 2022). In Proceedings of the Tapanuli 

International Health Conference 2022 (TIHC 2022). Atlantis Press International 

BV. https://doi.org/10.2991/978-94-6463-032-9 

Muhaningsyah, E. Della, Beatrick, A., Firyaal, S., Hulu, I., & Kaban, K. B. (2021). 

Peningkatan Kualitas Tidur Lansia Melalui Terapi Relaksasi Otot Progresif. Jurnal 

Penelitian Perawat Profesional, 3(2), 359–366. 

https://doi.org/10.37287/jppp.v3i2.462 

Nazari, N., Etemadifar, S., Mirmohammadsadeghi, A., & Raeisi Shahraki, H. (2022). The 

effect of progressive muscle relaxation on sleep quality and postoperative pain in 

patients undergoing heart valve replacement surgery. Journal of Multidisciplinary 

Care, 11(3), 130–136. https://doi.org/10.34172/jmdc.2022.66 

Royani, E., & Siska, F. (2023). Pengaruh Terapi Relaksasi Otot Progresif Terhadap 

Kualitas Tidur Pada Lansia. Jurnal Kesehatan Dan Pembangunan, 13(26), 42–49. 

https://doi.org/10.52047/jkp.v13i26.251 

Royani, Maharani, N. E., & Pasaribu, S. D. M. (2020). Effects Of Progressive Muscle 

Relaxation Therapy On Effects Of Progressive Muscle Relaxation Therapy On 

Insomnia Changes In The Elderly At The Werdha Bina Bhakti Nursing Home In 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/psyg.12673
https://doi.org/10.1186/s12874-020-00983-3
https://doi.org/https:/doi.org/10.1002/cl2.1230
https://doi.org/10.7759/cureus.2930
https://doi.org/10.3390/jcm7080206
http://www.ijcem.com/
https://doi.org/10.2991/978-94-6463-032-9
https://doi.org/10.37287/jppp.v3i2.462
https://doi.org/10.34172/jmdc.2022.66
https://doi.org/10.52047/jkp.v13i26.251


e-ISSN : 2987-0836  DOI : https://doi.org/10.59585/ijhs 

 

706 

 
International Journal of Health Sciences is licensed under a Creative Commons 

Attribution 4.0 International License 

Publish : Association of Indonesian Teachers and Lecturers 

International Journal of Health Sciences (IJHS) 

Journal Homepage : https://jurnal.agdosi.com/index.php/IJHS/index  

Volume 1 | Number 3 | September 2023 | 

2020. Jurnal Kesehatan STIKes IMC Bintaro, 3, 81–90. 

Satria, N., Istichomah, Monika, R., Theresia, F., & Miftahul Khoeriyah, S. (2023). The 

Effect of Progressive Muscle Relaxation Therapy on Elderly’s Sleep Quality at 

PSTW Budi Luhur, Kasongan, Bantul. KnE Social Sciences, 2023, 549–554. 

https://doi.org/10.18502/kss.v8i9.13369 

Seyedi Chegeni, P., Gholami, M., Azargoon, A., Hossein Pour, A. H., Birjandi, M., & 

Norollahi, H. (2018). The effect of progressive muscle relaxation on the 

management of fatigue and quality of sleep in patients with chronic obstructive 

pulmonary disease: A randomized controlled clinical trial. Complementary 

Therapies in Clinical Practice, 31, 64–70. 

https://doi.org/10.1016/j.ctcp.2018.01.010 

Silalahi, F. S. A., & Astarani, K. (2018). Pijat Aromaterapi Efektif Menurunkan Insomnia 

Lansia. Jurnal STIKES, 11(2), 89–160. 

Sutrisno, S.-, Herawati, V. D., & Aryani, A. (2022). the Effect of Progressive Relaxation 

Therapy on Elderly With Insomnia. Jurnal Keperawatan Respati Yogyakarta, 9(2), 

133–138. https://doi.org/10.35842/jkry.v9i2.646 

 

 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.18502/kss.v8i9.13369
https://doi.org/10.1016/j.ctcp.2018.01.010

