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ABSTRACT

Background: Low Back Pain (LBP) is the most complained of
musculoskeletal problem in the world. Medical students are at high risk of
experiencing LBP due to several factors such as high stress levels, study hours,
and lack of physical activity. Another factor causing LBP is sitting for too long.
Medical students usually spend >7 hours studying per day. Poor stress levels
and long periods of sitting can cause complaints of low back pain in students.
Aim: To determine the relationship between stress levels and long periods of
sitting with complaints of low back pain in general medical students at
Diponegoro University. Methods: This research was a cross-sectional study.
Stress levels were measured using the Depression Anxiety Stress Scales 42
(DASS 42) and low back pain was measured using the Modified Oswestry Low
Back Pain Disability Questionnaire. Spearman’s rank correlation was applied
for bivariate analysis, with significance set at p < 0.05. Statistical analyses were
conducted using IBM SPSS Statistics. Results: The Spearman correlation test
showed significant results (p<0.001) with a moderate degree (r=0.471) between
stress levels and complaints of low back pain. The Spearman correlation test
showed significant results (p=0.027) with a weak degree (r=0.259) between
sitting time and complaints of LBP. Conclusion: There is a correlation between
stress levels and long periods of sitting with complaints of lower back pain in
Medical students at Diponegoro University.
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BACKGROUND

Low Back Pain (LBP) is the most commonly
reported musculoskeletal problem worldwide.! In
2010, according to the Global Burden of Disease
Study, lower back pain ranked among the top ten
causes of Disability-Adjusted Life Years (DALYS) in
both developed and developing countries.? The
prevalence of lower back pain, based on the World
Health Organization (WHO), is 2-5% per year in
industrialized countries and 64-72% per year in
developing countries.® In Indonesia, the prevalence of
lower back pain is estimated to be between 7.6% and
37%.? In Central Java, around 40% of the elderly
population is estimated to have experienced lower
back pain and sought treatment in hospitals.

Based on previous research, medical students
are at high risk of experiencing lower back pain

(NPB) due to factors such as high-stress levels, study
hours, and lack of physical activity.> Other studies
indicate that psychological factors due to work-related
stress in heavy equipment operators also contribute to
NPB complaints. It was found that 68.9% of operators
experienced  high-stress levels, while 31.1%
experienced moderate stress levels.® Stress can
increase the risk of NPB by causing tension in muscles
around the lower back. Additionally, prolonged sitting
is another contributing factor. Research shows that
sitting for 4-6 hours is a risk factor for lower back
pain.® Prolonged sitting can exert pressure on the
lumbar vertebrae, leading to lower back pain.

Medical students typically spend more than 7
hours a day studying.® The demanding academic
activities and lecture schedules require students to sit
for long periods, approximately 6 to 7 hours a day
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during lectures. Prolonged sitting can lead to
complaints of lower back pain in students. Therefore,
researchers are interested in conducting a study
aimed at determining the relationship between stress
levels and sitting duration with complaints of lower
back pain in General Medicine students at
Diponegoro University.

This study differs from previous research in
terms of methodology and research subjects. In the
previous study, the research subjects were heavy
equipment operators and home seamstresses in the
Tasikmadu Subdistrict, while the subjects to be used
by the researcher were adolescents and young adults
aged 19-24 years. The research instruments used in
the previous study included the Occupational Stress
Inventory (OSI-R), Rapid Upper Limb Assessment
(RULA), and Numeric Rating Scale (NRS). In
contrast, the researcher's study will use the
Depression Anxiety Stress Scales 42 (DASS 42) in
the Indonesian version and the Modified Oswestry
Low Back Pain Disability Questionnaire in the
Indonesian version, which have been tested for their
validity and reliability.

METHODS

This study is an analytical observational
research with a cross-sectional design, where the
research subjects are medical students at Diponegoro
University who meet specific inclusion and exclusion
criteria. Exclusion criteria include students with a
history of spinal trauma such as fractures and
dislocations, a history of diseases like scoliosis and
osteoporosis, and those engaging in physical activity
more than 3 times per week. Inclusion criteria involve
General Medicine students at UNDIP aged 19-24
with a Body Mass Index (BMI) less than 25 (Asia
Pacific criteria). Sampling is done using consecutive
sampling. Based on inclusion criteria, the sample size
is fulfilled, amounting to 73 required samples. The
independent variables in this study are the stress level
and sitting duration of General Medicine students at
Diponegoro University. The dependent variable is the
complaint of lower back pain among General
Medicine students at Diponegoro University. The
confounding variable in this study is the gender of the
research subjects. The research instruments used in
this study are the Depression Anxiety Stress Scales
(DASS 42) in Indonesia version and the Modified

Oswestry Low Back Pain Disability Questionnaire in
Indonesia version.

The Depression Anxiety Stress Scales 42 (DASS
42) is a valid questionnaire developed by Lovibond
and Lovibond in 1995 to assess the level of stress.
Internationally, this scale has been widely used, and
there is already a questionnaire available in the
Indonesian  language. The questionnaire  was
previously employed by Hakim to measure anxiety
levels in medical students. The DASS-42 consists of
42 questions aimed at measuring emotional status,
including depression, anxiety, and stress. In this study,
the researcher selected only 14 questions to measure
the stress level. The stress scale is evaluated based on
questions numbered 1, 6, 8, 11, 12, 14, 18, 22, 27, 29,
32, 33, 35, 39. Each question has 4 scores: 0 = never,
1 = sometimes, 2 = often, 3 = always. The final DASS
scale is divided into 5 categories: normal = 0-14, mild
stress = 15-18, moderate stress = 19-25, severe stress
= 26-33, and extremely severe stress = 34-42. The
measurement tool used in this study is a standardized
instrument, eliminating the need for validity and
reliability testing. The questionnaire has been declared
valid and reliable with a Cronbach's Alpha coefficient
of 0.880, and 14 questions are deemed valid,
representing stress indicators.

The Oswestry Low Back Pain Disability
Questionnaire is a measurement tool designed to
assess the perceived disability of an individual with
lower back pain (NPB) in performing daily activities.™
The ODI (Oswestry Disability Index) was initially
developed by Fairbanks and colleagues in 1980. One
advantage of this questionnaire is its question model,
which has a standard of certainty in qualitatively
measurable answers that align with the patient's
perception.'* This questionnaire was previously used
by Alfaridah to measure disabilities resulting from
lower back pain in heavy equipment operators.® There
are ten questions related to lower back pain in this
guestionnaire. The assessment scores in this
questionnaire vary from 0 (no disability) to 5 (most
severe disability). All items in the modified ODI
guestionnaire in Indonesia version are considered
valid. The reliability test results of the modified ODI
questionnaire in Indonesia version using Cronbach's
Alpha yielded satisfactory results (r > 0.89).%4
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In conducting this research, various steps were Table 1. General Characteristics of the Research Sample
followed, such as obtaining Ethical Clearance, R Variable Frequency Percentage (%)
followed by the distribution and completion of o

. . . years 8 11
questionnaires throug_h Google Form, which had been 20 years 26 35,6
previously approved in the consent form. Data from 21years 34 46,6
the completed Google Form were recorded. The 22 years 4 5,5
collected data were then examined for completeness 2639?’]32? 1 1.4
and accuracy. The gathered data were tabulated, Male 19 26
coded, and entered _int_o the SPSS computer program. Female 54 74
Subsequently, statistical analysis and hypothesis Body Mass Index
testing were performed. To test the hypothesis Endervlvelght %; leg,é

H H H orma ,
regarding the relationship between the level of stress Overweight 30 411

and the duration of sitting with lower back pain
complaints, a correlation test was conducted. The
research variables involve data with ordinal and ratio
scales, so non-parametric tests were employed.

For testing the hypothesis regarding the
correlation between the level of stress and lower back

Based on Table 2, it is known that there are no
respondents who have a very severe level of stress or
Low Back Pain (LBP).

Table 2. Characteristics of Test Variables

pain, as both stress level and lower back pain are Variable Frequency Percentage (%)

ordinal scale data, a non-parametric correlation test, Sitting Duration

specifically the Rank Spearman test, was conducted. <2 hours 8 11

Similarly, for testing the hypothesis regarding the 2-4 hours 20 274

relationship between the duration of sitting and lower >4 hours 45 616

;i . . e . Stress Level

back pain, since the duration of sitting is ratio scale Normal 16 219

data and lower back pain is ordinal scale data, a non- Light 33 452

parametric correlation test, specifically the Rank Currently 17 233

Spearman test, was applied. In the final stage, a Heavy _ 7 9.6

discussion was conducted regarding the obtained IK/IOin\:iEszk Pg;s”abi“ty 26 403

research results. Moderate Disability 34 46,6
Severe Disability 3 41

RESULTS

Data collection was carried out on 90 General In order to find the relationship between stress

Medicine students at Diponegoro University. levels, the Depression Anxiety Stress Scale 42 (DASS
However, 17 respondents did not meet the research  42) questionnaire in Indonesian version was used.
criteria: 5 had a history of scoliosis or osteoporosis, 5

engaged in physical activity more than 3 times per Table 3. The Relationship between Stress Level and Long Sitting

week, and 7 had a Body Mass Index (BMI) of > 25 with Lower Back Pain_

kg/m2. Therefore, the number of samples analyzed Variable pLOW BaCkgi'rmo)
was 73 respondents. Variables investigated in this Stress Level <0,001 0417
study include the level of stress, sitting duration, and Sitting Duration <0027 0.259

lower back pain complaints (LBP). Analysis was
conducted using Univariate and Bivariate methods.

The sample in this study consists of 73 students
with an age range of approximately 19-24 years,
where 46.6% are 21 years old, and the majority have
a normal Body Mass Index (BMI). General
characteristics can be seen in Table 1.

Based on the results of the bivariate analysis with
the Spearman test, a p-value of <0.001 (p < 0.05) was
obtained, indicating a significant relationship between
stress levels and Low Back Pain (LBP) complaints.
Both variables produced an r-value (Spearman
correlation coefficient) of 0.417, indicating a moderate
correlation strength with a positive direction, meaning
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that as stress levels increase, lower back pain
complaints also increase.

This test also aimed to determine the
relationship between sitting duration and lower back
pain complaints (LBP) based on the Modified
Oswestry Low Back Pain Disability Questionnaire in
the Indonesian version. Based on the results of
bivariate analysis with the Spearman test, a p-value
of 0.027 (p < 0.05) was obtained, indicating a
significant relationship between sitting duration and
LBP complaints. Both variables produced an r-value
(Spearman correlation coefficient) of 0.259,
indicating a weak correlation strength with a positive
direction, meaning that the longer the sitting duration,
the higher the lower back pain complaints.

Tabel 4. Relationship between Gender and Low Back Pain
Low Back Pain

Variable Minimal Moderate Severe  pvalue
Disability Disability Disability

Male 6(8,.2) 12(16,4) 1(1,4) 0.082

Female 30(41,1) 22(30,1) 2(2,7) '

The confounding variable used in this study is
gender. Since the gender variable is nominal, the
Spearman test cannot be applied, as done with the
previous variables. Therefore, the researcher used the
Mann-Whitney test. Based on the Mann-Whitney test
results, a p-value of 0.082 (p > 0.05) was obtained,
indicating that the two variables are not significantly
related. The Mann-Whitney test cannot measure the
strength of the relationship between variables as the
Spearman test can.

DISCUSSION

This study shows a significant correlation of a
moderate degree between the level of stress and
complaints of lower back pain in General Medicine
students at Diponegoro University. This result aligns
with the hypothesis of the study. Arumsari's research
explains that psychological stress can lead to physical
tension and cause pain in the head, upper shoulders,
and lower back. The study found a significant
relationship between stress and lower back pain with
a significance value of 0.004, indicating that
respondents experienced moderate to high stress. The
higher the level of stress, the higher the complaints of
lower back pain.!® Additionally, Emel et al.'s research
also explains a significant relationship between work-

related stress and lower back pain. When exposed to
stress, the anterior pituitary gland secretes the
neurotransmitter  Pituitary Adenylate Activating
Polypeptide (PACAP). PACAP regulates
corticotropin-releasing hormone and the autonomic
nervous system, leading to increased paraspinal
muscle activity and reflex spasms, resulting in pain.°

This study reveals a significant correlation of
weak degree between sitting duration and complaints
of lower back pain, consistent with the study's
hypothesis. Sumekar and Natalia's research explains
that prolonged sitting affects lower back pain
complaints, showing a significant relationship
between sitting duration and lower back pain with a
significance value of 0.006. Respondents who sat for
a long time (>4 hours) had a higher risk of
experiencing lower back pain.'® Siagian et al.'s study
also explain a significant relationship between sitting
duration and lower back pain in students at Stikes
Hang Tuah Tanjungpinang.’ This is consistent with the
theoretical foundation that prolonged sitting for more
than 2 hours a day can increase the risk of lower back
pain.® Prolonged sitting can cause tension in the back
muscles and ligaments, particularly the posterior
longitudinal ligament, leading to pain. Static muscle
contraction over a long period increases pressure and
reduces blood flow, resulting in reduced energy
exchange and the accumulation of metabolic by-
products, causing muscle fatigue and pain.

This study indicates a non-significant correlation
between gender and complaints of lower back pain,
consistent with some previous studies. Wulandari et
al.'s research explains that there is no significant
relationship between gender and lower back pain with
a significance value of 0.076.1" Siagian et al.'s study
also states that there is no relationship between gender
and the occurrence of lower back pain.” However,
some studies suggest that women experience lower
back pain more frequently than men due to
physiological differences, with women having lower
muscle strength than men. This is because men engage
in physical activities more often, resulting in stronger
muscles.’

The limitation of the conducted study is the
uneven distribution of gender and other factors that
may influence the research results.
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CONCLUSION

Based on the conducted research, it is found that
there is a moderate correlation between the level of
stress and lower back pain and weak correlation
between sitting duration, and lower back pain
complaints among General Medicine students at
Diponegoro  University. For further research
development, additional studies can be conducted by
analyzing other variables.

ETHICAL APPROVAL

Ethical clearance has been issued with No.
208/EC/KEPK/FK-UNDIP/V/2023. Participants'
consent to participate in the study was obtained in the
form of informed consent documents.

CONFLICT OF INTEREST
No potential conflicts of interest are reported by
the author.

FUNDING
All research funding comes from the primary
author.

AUTHOR CONTRIBUTIONS

Conceptualization, Dean; methodology, Dean,
Rahmi, Erna; data analysis, Dean; data collection,
Dean; source of funds, Dean; wrote the original draft,
Dean; review and edit, Dean, Rahmi, Erna;
supervision, Dean, Rahmi, Erna.

REFERENCES

1. Sinaga TA, Makkiyyah FA. Faktor yang
Mempengaruhi Nyeri Punggung Bawah pada
Usia Dewasa Madya di Jakarta dan Sekitarnya
Years 2020. Seminar Nasional Riset Kedokteran
(SENSORIK 11). 2021.

Kumbea NP, Asrifudin A, Sumampouw OJ,
Kesehatan F, Universitas M, Ratulangi S, et al.
Gambaran Keluhan Nyeri Punggung Bawah
pada Nelayan di Kelurahan Malalayang 1 Timur
Kota Manado. Vol. 10, Jurnal KESMAS. 2021.
Kesehatan dan Fisioterapi Jurnal KeFis J, Susari
Putri N. Pengaruh Williams Flexion Exercise
Terhadap Penurunan Nyeri Punggung Bawah
Miogenik Pada Pengajian Aisiyah Tanjung Sari
Ranting Timur Medan [Internet]. 2023.
Muhammadiyah  Tangerang U, Latihan
Penguatan Otot Inti Untuk Mengatasi Keluhan

296

10.

11.

12.

Nyeri Punggung Bawah Pada Jemaah Masjid
Baitussalam E, Pristianto A, Arif Septiawan M,
Riski Putri S, Meitriyana R, et al. Edukasi Latihan
Penguatan Otot Inti untuk Mengatasi Keluhan
Nyeri Punggung Bawah pada Jemaah Masjid
Baitussalam  [Internet]. 2022.  Available
from:http://jurnal.umt.ac.id/index.php/senamu/in
de.

Amelot A, Mathon B, Haddad R, Renault MC,
Duguet A, Steichen O. Low Back Pain among
Medical Students: A Burden and an Impact to
Consider! Spine (Phila Pa 1976). 2019 Oct
1;44(19):1390-5.

Alfaridah, Febriyanto K. Hubungan Stress Kerja
dengan Keluhan Low Back Pain Pada Operator
Alat Berat. Vol. 3, Borneo Student Research.
2022.

Siagian Y, Wati L, Widiastuti L, Sitindaon SH.
Hubungan Posisi Belajar dan Lama Duduk
dengan Kejadian Nyeri Punggung Bawah
Mahasiswa Stikes Hang Tuah Tanjungpinang.
Vol. 5. 2022.

Nur FH, Dewi DRL, R.S.A SNY. Hubungan
Lama Duduk saat Jam Kerja dan Aktifitas Fisik
dengan Keluhan Nyeri Punggung Bawah. Jurnal
Vokasi Kesehatan. 2015;70-4.

Boom CE, Anestesi Kardiovaskuler F, Harapan
Kita R, Anestesi Kardiovaskuler K. Diagnosis
dan penatalaksanaan nyeri punggung bawah dari
sudut pandang okupasi. ejournal.ukrida.ac.id
[Internet]. [cited 2023 Mar 10]; Available from:
http://ejournal.ukrida.ac.id/ojs/index.php/Medite
k/article/view/1021

Corputty DY, Lidesna A, Amat S, Gita D, Kareri
R. Hubungan Lama Duduk dan Stres Kerja
dengan Low Back Pain pada Karyawan Bank di
Kota Atambua. Vol. 21, Hubungan Lama Duduk
Cendana Medical Journal. 2021.

Hakim MC. Hubungan Kecemasan dengan NPB
di antara Mahasiswa Kedokteran Preklinik UIN
Syarif Hidayatullah Jakarta. 2016.

Studies SMJ of VH, 2021 undefined.
Identification Of  Stress, Anxiety, And
Depression Levels of Students in Preparation for
The Exit Exam Competency Test. agris.fao.org
[Internet]. [cited 2023 Mar 10]; Available from:
https://agris.fao.org/agrissearch/search.do?recor

dID=DJ20210655956


http://ejournal3.undip.ac.id/index.php/medico
http://ejournal.ukrida.ac.id/ojs/index.php/Meditek/article/view/1021
http://ejournal.ukrida.ac.id/ojs/index.php/Meditek/article/view/1021
https://agris.fao.org/agrissearch/search.do?recordID=DJ20210655956
https://agris.fao.org/agrissearch/search.do?recordID=DJ20210655956

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI : 10.14710/dmj.v14i6.51094

JKD (DMJ), Volume 14, Number 6, November 2025 : 292-297

Dean Nur Aswitiyah Winganti, Rahmi Isma Asmara Putri, Erna Setiawati

13. Rahmawati A. Hubungan Risiko Postur Kerja
terhadap Indeks Disabilitas Pekerja dengan
Keluhan Low Back Pain di PT Muroco Jember.
2018.

14. Wahyuddin. Adaptasi Lintas Budaya Modifikasi
Kuesioner Disabilitas untuk Nyeri Punggung
Bawah (Modified Oswestry Low Back Pain
Disability Questionnaire/ODI) Versi Indonesia.
2016.

15. Arumsari A, Budisulistyo T, Aryoko Widodo
YS, Widodo YlaS. Hubungan Tingkat Stres
Seseorang dengan Perubahan Intensitas Nyeri
Punggung Bawah (NPB) di RSUP Dr. Kariadi
Semarang. 2016;5(4):347-58.

16. Wulan D, Rw S, Natalia D, llmu B, Masyarakat
K, llmu /, et al. Nyeri Punggung pada Operator
Komputer Akibat Posisi dan Lama Duduk. 2010.

17. Wulandari M, Setyawan D, Zubaidi A,
Kesehatan K, Kesehatan P, Jurusan S, et al.
Faktor Risiko Low Back Pain pada Mahasiswa
Jurusan  Prostetik  Politeknik ~ Kesehatan
Surakarta. 2017.

297


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

