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ABSTRACT 

Background: Low back pain is a frequently occurring symptom closely 

associated with society, both in Indonesia and globally. It can be influenced 

by both unmodified and modified factors, such as excessive physical activity, 

obesity, body posture, and psychological factors. Considering these risk 

factors, it is known that individuals in the productive age range (<45 years) 

have a significant risk of experiencing low back pain. Objective: This study 

examines the correlation between low back pain subjective complaints and 

sleep quality in students at the Faculty of Medicine Diponegoro University. 

Methods: Analytical observational study with a cross-sectional design. 

Research subjects are students from the Faculty of Medicine, Diponegoro 

University, Semarang, which were selected using consecutive sampling. The 

low back pain subjective complaint is determined using the NRS and sleep 

quality data are determined by PSQI questionnaire. The relationship between 

the low back pain subjective complaint and sleep quality is analyzed using the 

Chi-Square correlation test and Fisher’s Exact alternative test. Results: From 

a total of 51 research subjects, the analysis of subjective low back pain 

complaint scores in relation to sleep quality yielded a p-value of 0.362. 

Therefore, it can be concluded that there is no significant relationship between 

subjective low back pain complaint scores and sleep quality. Conclusion: 

There is no relationship between the subjective complaints of low back pain 

and sleep quality among students at the Faculty of Medicine, Diponegoro 

University. 
 

Copyright ©2026  by Authors. Published by Faculty of Medicine, Universitas Diponegoro Semarang Indonesia. This is an open access article under the CC-BY-NC-SA 

(https://creativecommons.org/licenses/by-nc-sa/4.0/). 

 

 

INTRODUCTION 

Low back pain (LBP) is a commonly occurring 

symptom closely associated with communities 

worldwide, including Indonesia. When compared to 

the global population, the incidence of low back 

pain is influenced by various factors, including those 

that cannot be changed and those that can be 

modified. Unmodifiable factors for low back pain 

include genetics, gender, and age, while modifiable 

factors include excessive physical activity, smoking, 

obesity, body posture, and psychological factors.1 

Examining the modifiable factors reveals that 

individuals in the productive age range (<45 years)2 

have a significant risk of experiencing low back 

pain.3 This is reinforced by factors such as excessive 

physical activity, as individuals in their productive 

years tend to engage in various activity and 

responsibility that can contribute to ergonomic 

stress4, incorrect dietary habits, and even insufficient 

time for sleep and rest. 

Excessive physical activity related to 

occupational factors is closely linked to issues with 

sitting position and body posture. Sitting for more 

than 8 hours with a monotonous pattern and incorrect 

body posture, such as a bowed head, hunched back, 

and protruding abdomen, can lead to complaints in 

the waist and lower back5. Psychological factors such 

as depression, stress, and anxiety also show a 

significant association with the prevalence of low 

back pain.6,7 

Recent evidence from laboratory experiments and 

clinical studies indicates that sleep disturbances play 
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a crucial role as a modulator for pain. Sleep 

disturbances induced by a reduction in total sleep 

time result in musculoskeletal pain and decreased 

tolerance to harmful stimuli. These findings suggest 

a bidirectional relationship between pain and sleep 

disturbances, where pain disrupts nighttime sleep or 

worsens pain the following day.6 

This study aims to investigate the relationship 

between subjective complaints of low back pain and 

sleep quality among medical students at Diponegoro 

University, who are in their productive age. The 

research is conducted to establish the connection 

between subjective complaints of low back pain and 

sleep quality among medical students at Diponegoro 

University. 

 

METHODS 

The research was conducted from August to 

October 2023. The research method employed was 

an analytical observational approach with a cross-

sectional design. The study sample comprised 51 

students from the Faculty of Medicine at 

Diponegoro University in Semarang who met the 

inclusion criteria and did not meet the exclusion 

criteria. Subject selection was carried out using 

consecutive sampling. 

The inclusion criteria for this study were active 

students of the Faculty of Medicine at Diponegoro 

University aged 18 to 24 years, with a BMI <29.9 

kg/m2, NRS score ≥1, QBPDS score ≥1, and HDRS 

score 0–7. Exclusion criteria included students 

suffering from insomnia, narcolepsy, sleepwalking, 

other sleep disorders, chronic diseases, and those 

consuming >1 cup of coffee within 1–3 hours before 

bedtime. The study also considered environmental 

factors and nutritional intake as confounding 

variables. 

Collected and validated data were managed 

using the IBM SPSS Statistics program. Statistical 

analysis employed bivariate analysis using the Chi-

Square correlation test.  

 

RESULTS 

During the research process, a total of 170 

respondents filled out the questionnaire, which was 

then screened based on inclusion and exclusion 

criteria. Fifty-one students, meeting the specified 

inclusion and exclusion criteria, were selected for 

analysis. The characteristics of the research subjects 

were differentiated based on age, gender, program of 

study, and body mass index, as presented in the 

following table: 

 
Table 1. Characteristics of research subjects 

Variable Frequency Percentage (%) 

Gender   

Male 9 17.6 

Female 42 82.4 

Study 

Programs 

  

Medicine 20 39.2 

Dentistry 5 9.8 

Nursing 10 19.6 

Pharmacy 7 13.7 

Nutrition 9 17.6 

Body Mass 

Index 

  

Underweight 6 10 

Normal 28 58 

Overweight 9 16 

Obese 8 16 

Age Median 

(min – max) 

21 

(18 – 23) 

 

Meanwhile, the correlation test results using the 

continuity correction test yielded a p-value >0.05 for 

the carbohydrate intake variable, indicating that there 

is no significant relationship between carbohydrate 

intake and sleep quality. On the other hand, the 

correlation test results using the continuity correction 

test showed a p-value >0.05 for the environmental 

variable, indicating that there is also no significant 

relationship between the environment and sleep 

quality. This relationship can be observed in the 

following table: 

 
Table 2. Bi-variate analysis of confounding variables 

Sleep Quality 

Variable Good Poor p 

n (%) n (%) 

Nutrition 

Intake 

Yes 6 

(33.33) 

12 

(66.7) 
0.190 

No 6 

(18.2) 

27 

(81.8) 

Environment Comfort 9 
(19.6) 

37 
(80.4) 

0.078 
Un- 

comfort 

3 

(60.0) 

2 

(40.0) 

 

The analysis of the NRS scores, as a measure of 

subjective low back pain complaints, revealed that 

most research subjects interpreted their pain as mild. 

However, when examining the relationship between 

subjective low back pain complaints and sleep quality 
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scores using the Chi-Square correlation test, a p-

value of 0.134 was obtained. Since the p-value is 

>0.05, it can be concluded that there is no 

significant relationship between subjective low back 

pain complaints and sleep quality. 

 
Table 3. The relationship between Numeric Rating Scale and 

Pittsburgh Sleep Quality Index 

 Sleep Quality  

Pain Intensity Good Poor p 

 n(%) n(%)  

Mild 9(20) 36(80) 
0.134 

Severe 3(50) 3(50) 

 

The analysis of QBPDS scores revealed that the 

research subjects had scores ranging from the lowest 

at 1 to the highest at 55, with a mean of 14.4. 

Meanwhile, when examining the relationship 

between low back pain disability scores and sleep 

quality scores using the Mann-Whitney correlation 

test, a p-value of 0.362 were obtained. Since the p-

value is > 0.05, it can be concluded that there is no 

significant relationship between low back pain 

disability and sleep quality. 

 
Table 4. The relationships between Quebec Back Pain 

Disability Scale and Pittsburgh Sleep Quality Index 

Sleep Quality 

Subjective Complaints Score 

Median (Min – 

Max) 

p 

Good 8 (1 – 40) 
0.362 

Poor 10 (1 – 55) 

 

DISCUSSION 

In this study, it was found that there is no 

relationship between nutritional intake and sleep 

quality. This is because the research only focused on 

carbohydrate intake without considering other 

nutrients such as fat, protein, glycemic index, 

magnesium, fruits, and others. 

According to Marrie- Pierre et al, in a narrative 

review, there are several dietary patterns that can 

affect an individual's sleep quality. The combination 

of a high-carbohydrate (HC) diet with  a  low-fat  

(LF)  diet significantly reduces slow-wave sleep 

compared to the combination of a low-carbohydrate 

(LC) diet with a high-fat (HF) diet. Rapid Eye 

Movement (REM) sleep significantly increases in 

both diet interventions but is more prominent in the 

HC/LF diet. Consuming a high glycemic index meal 

for 4 hours before sleep significantly reduces sleep 

latency compared to a high glycemic index meal 

consumed 1 hour before sleep. Consuming 2 kiwi 

fruits per day 1 hour before sleep for 4 weeks 

significantly increases sleep duration and efficiency. 

In addition to kiwi, consuming 8 ounces of sour 

cherry (Prunus cerasus) juice in the morning and 

evening for 2 weeks is significantly associated with a 

decrease in insomnia severity and total wake time in 

adults with chronic insomnia.8 

On the other hand, regarding the relationship 

between the environment and sleep quality, the study 

results show that there is no significant association 

between the environment and sleep quality. This 

contradicts the study conducted by Martha et al. 

Martha stated that there is a significant relationship 

between the social environmental and sleep quality, 

the social environment can affect mood, anxiety, and 

stress, which can contribute to a state of arousal and 

potentially impact sleep, specifically to sleep 

deprivation, insomnia symptoms, and delayed sleep 

timing.9 

According to Olga Troynikov et al, the sleep 

environment, including air temperature and humidity, 

can influence sleep quality by affecting skin 

temperature and stability. Moreover, body heat load 

can be influenced by Body Mass Index (BMI), age, 

and menstrual cycle. High or hot air temperatures 

have been found to disturb sleep-wake cycles, reduce 

total sleep time, decrease REM duration, lower short-

wave sleep phases, and increase sleep latency.5 

After collecting subjective complaints of low 

back pain based on the Numeric Rating Scale (NRS), 

it was found that the majority of medical students at 

Diponegoro University, who had poor sleep quality, 

interpreted their pain as mild. This result contradicts 

the theory presented earlier. According to Suwondo, 

pain that can alter the limbic system of the brain and 

affect sleep quality is severe pain that is not managed 

and receives proper therapy for more than 3 

consecutive days.2 

Meanwhile, data on disability due to Low Back 

Pain (LBP) from the Quebec Back Pain Disability 

Scale (QBPDS) questionnaire revealed the top five 

complaints experienced by medical students at 

Diponegoro University related to low back pain, 

resulting in poor sleep quality. The top five 

complaints leading to poor sleep quality are as 

follows: 

1. Sitting in a chair for several hours 
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2. Walking several miles 

3. Sleeping through the night 

4. Lifting and carrying a heavy suitcase 

5. Carrying two bags of groceries 

The order of the Pittsburgh Sleep Quality Index 

(PSQI) components most affected by subjective 

complaints of low back pain includes: 

1. Subjective sleep quality 

2. Daytime dysfunction 

3. Sleep duration 

4. Sleep disturbances 

5. Sleep latency 

6. Sleep efficiency 

However, the results indicate that there is no 

significant relationship between subjective 

complaints of low back pain and sleep quality in 

medical students at Diponegoro University. This 

contradicts the study conducted by Alhamam et al. 

Alhamam stated that there is a significant 

relationship between QBPDS and PSQI 

components, including prolonged sleep latency, 

increased total wake time after sleep onset, and 

decreased sleep efficiency. Alhamam also concluded 

that the relationship between low back pain and 

sleep quality is influenced by multiple socio 

demographic characteristics such as gender, 

residential area, high work frequency, and previous 

history of low back pain.5 

The lack of a significant relationship between 

subjective complaints of low back pain and sleep 

quality may be due to various factors such as 

subjective interpretation by subjects in translating 

questionnaire content, activities before sleep, sleep 

positions, and physical activities performed. 

The data obtained show that most research 

subjects interpret their pain as mild. Severe pain, 

which is not managed and receives proper therapy 

for more than 3 consecutive days, is considered to 

be the type of pain that can alter the limbic system 

of the brain and affect sleep quality. In this study, 

the research questionnaire   assessed   the subjective 

complaints of low back pain experienced by 

individuals on the day of questionnaire completion 

without inquiring about the duration of pain or the 

interventions undertaken by the research subjects. 

According to Ilya Krisnana et al, the use of 

electronic devices before bedtime is related to an 

individual's sleep quality. Using devices shortly 

before sleep can disrupt melatonin production 

through digital screen exposure. Reduced melatonin 

production results in increased wakefulness, leading 

to increased sleep latency and reduced total sleep 

time. This can happen because electromagnetic 

waves from devices can disturb the REM sleep cycle 

and inhibit blood flow to muscles.10 

According to Yuan Zhang et al, sleep position 

can affect an individual's sleep quality. A flexed 

lumbar position reduces spinal compression, thus 

reducing the occurrence of low back pain that can 

worsen sleep quality. In his research, Yuan also 

stated the sleep positions that result in the best sleep 

quality: lying on the right side, lying on the left side, 

and supine. Good sleep quality is also characterized 

by a low frequency of position changes.  On the 

contrary, research subjects with a high frequency of 

position changes indicate poor sleep quality.11 

According to Duncan et al, insufficient physical 

activity and a high sitting frequency are associated 

with poorer sleep quality.12 According to Monica 

Sejbuk et al, longer daily physical activities such as 

walking, swimming, cycling, and the like are 

associated with better sleep quality, while shorter or 

light daily physical activities such as a sedentary 

lifestyle do not contribute to improved sleep 

quality.13 In this study, there were no questions about 

daily activities and the duration of sitting each day 

that could affect the sleep quality of the research 

subjects. This is a limitation of the study that could 

impact the research results. 

The data from this study show that there are 

research subjects with low QBPDS scores but poor 

sleep quality, high QBPDS scores with good sleep 

quality, low QBPDS scores with good sleep quality, 

and high QBPDS scores with poor sleep quality. The 

research results, when seen from the NRS, also 

produce similar findings. This indicates that the 

subjectivity of the study is very high, thus influencing 

the final research results. 

 

CONCLUSION 

Based on the results of the research and 

discussions conducted, it can be concluded that there 

is no relationship between subjective complaints of 

low back pain and sleep quality among medical 

students at Diponegoro University. This suggests that 

factors other than subjective complaints of low back 

pain may be influential in the manifestation of sleep 

quality among the student population studied. 

http://ejournal3.undip.ac.id/index.php/medico


JURNAL KEDOKTERAN DIPONEGORO 
(DIPONEGORO MEDICAL JOURNAL) 
Online : http://ejournal3.undip.ac.id/index.php/medico  

E-ISSN : 2540-8844 

DOI : 10.14710/dmj.v15i4.53284 
JKD (DMJ), Volume 15, Number 4, July 2026 : 299-303 

 
Dinanti Bintang Shahrani, Tanti Ajoe Kesoema, Erna Setiawati, Rahmi Isma Asmara Putri 

 

303 
 

ETHICAL APPROVAL 

The research was conducted after obtaining 

ethical clearance no.143/EC/KEPK/FK-

UNDIP/VIII/2023 from the Health Research Ethics 

Commission (KEPK) of the Faculty of Medicine at 

Diponegoro University. 

 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

 

FUNDING 

No specific funding was provided for this 

article. 

 

AUTHOR CONTRIBUTIONS  

Conceptualization, Dinanti Bintang Shahrani; 

methodology, Dinanti Bintang Shahrani, Tanti Ajoe 

Kesoema, Erna Setiawati; data analysis, Dinanti 

Bintang Shahrani; data collection, Dinanti Bintang 

Shahrani; source of funds, Dinanti Bintang 

Shahrani; wrote the original draft, Dinanti Bintang 

Shahrani; review and edit, Dinanti Bintang 

Shahrani, Tanti Ajoe Kesoema, Erna Setiawati, 

Rahmi Isma Asmara Putri; supervision, Dinanti 

Bintang Shahrani, Tanti Ajoe Kesoema, Erna 

Setiawati, Rahmi Isma Asmara Putri. 

 

ACKNOWLEDGMENTS 

The researchers thank all the participants who 

kindly participated in this study. This research was 

supported by the Department of Physical Medicine 

and Rehabilitation, Faculty of Medicine, 

Diponegoro University.  

 

REFERENCES 

1.  Parreira P, Maher C, Steffens D, Hancock M, 

Ferreira M. Risk factors for low back pain and 

sciatica: an umbrella review. Spine J. 

Published online 2018. 

doi:10.1016/j.spinee.2018.05. 018 

2.  Suwondo BS, Meliala L, Sudadi. Buku Ajar 

Nyeri.; 2017. https://id.scribd.com/documen 

t/401666306/ebook-buku-ajarnyeri-

R31jan2019-pdf 

3.  Pirade A, Angliadi E, Sengkey LS. Hubungan 

Posisi Dan Lama Duduk Dengan Nyeri 

Punggung Bawah (Npb) Mekanik Kronik Pada 

Karyawan Bank. J Biomedik. 2013;5(1):98-

104. doi:10.35790/jbm.5.1.2013.26 28  

4.  AlHamam NM, Buhalim RA, AlSaeed MN, 

AlFuraikh BF, AlJughaiman MS. Low back pain 

and its correlations with poor sleep quality among 

health care providers. J Taibah Univ Med Sci. 

2022;17(1):28-37. doi:10.1016/j.jtumed.2021.09. 

002 

5.  Pristianto, A., Hayfa, N. F. and Rita S. Kelemahan 

Otot Gluteal Sebagai Faktor Resiko Munculnya 

Keluhan Nyeri Punggung Bawah. J Fisioter dan 

Rehabil. 2019;3, No. 2(2):1 -8. 

6.  Alsaadi SM, McAuley JH, Hush JM, et al. The 

bidirectional relationship between pain intensity and 

sleep disturbance/quality in patients with low back 

pain. Clin J Pain. 2014;30(9):755 - 765. 

doi:10.1097/AJP.0000000000 000055 

7.  Sukamta MW. Hubungan Depresi Dan Kualitas 

Tidur Dengan Intensitas Nyeri Pada Penderita Low 

Back Pain Di RSUD Kabupaten Karanganyar. Rec 

Manag J. 2020;1(2):1 -15. 

8.  Florya Jocenly Lomu Nifu, I Made Artawan, Desi 

Indria Rini SS. Hubungan Obesitas dengan Kejadian 

Nyeri Punggung Bawah Pada Pasien Wanita Di 

RSUD Prof.Dr.W.Z.Johannes Kupang. Cendana 

Med J. 2020;(2):176. http://ejurnal.undana.ac.id/ind 

ex.php/CMJ/article/view/3484 /2310 

9.  Billings ME, Hale L, Johnson DA. Physical and 

Social Environment Relationship With Sleep Health 

and Disorders. Chest [Internet]. 2020;157(5):1304–

12. Available from: 

https://doi.org/10.1016/j.chest.2019.12.002 

 10.  Krisnana I, Hariani V, Kurnia ID, Arief YS. The use 

of gadgets and their relationship to poor sleep 

quality and social interaction on mid-adolescents: a 

cross-sectional study. Int J Adolesc Med Health. 

2022;34(1):1 -6. doi:10.1515/ijamh -2019 -0101 

11.  Zhang Y, Xiao A, Zheng T, Xiao H, Huang R. 

The Relationship between Sleeping Position 

and Sleep Quality: A Flexible Sensor -Based 

Study. Sensors. 2022;22(16):1 -14. 

doi:10.3390/s22166220  

12.  Duncan MJ, Oftedal S, Rebar AL, et al. 

Patterns of physical activity, sitting time, and 

sleep in Australian adults: A latent class 

analysis. Sleep Heal. 2020;6(6):828 -834. 

doi:10.1016/j.sleh.2020.04.00 6 

13.  Sejbuk M, Mirończuk - Chodakowska I, 

Witkowska AM. Sleep Quality: A Narrative 

Review on Nutrition, Stimulants, and Physical 

Activity as Important Factors. Nutrients. 

2022;14(9). doi:10.3390/nu14091912  

 

http://ejournal3.undip.ac.id/index.php/medico

