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Abstract

Objectives: This study aims to determine the prevalence of musculoskeletal pain (MSP) and its related factors among Ankara University Faculty
of Medicine students during online education in the coronavirus disease-2019 (COVID-19) pandemic and to investigate the effects of the MSP on
students’ quality of life.

Materials and Methods: This cross-sectional study was conducted among medical students who responded online questionnaire between April and
July 2021. The frequency of MSP (Nordic Musculoskeletal Questionnaire), level of physical activity (International Physical Activity Questionnaire-
Short Form), and depressive symptoms [Beck Depression Inventory (BDI)], and the health status [Short Form-36 Health Survey Questionnaire (SF-36)]
of the students were evaluated.

Results: A total of 233 students (65.7% female) with a mean age of 20.1+1.5 years responded to our survey. By individual body side, the most
commonly affected body regions within one year were upper back (79.4%), neck (71.7%), lower back (69.5%), and shoulders (60.1%), respectively.
Twelve-month MSP prevalence was higher in female students at the neck (p=0.01) and upper back (p=0.001). Body mass index, smoking, and time
spent on technology-based devices were not related to MSP prevalence. Physical activity level was significantly lower in those with upper back and
low back pain. BDI scores were found to be significantly higher in those with neck, upper back, lower back, and shoulder pain in the 7-day-period,
compared to those without. The SF-36 scores of those with MSP was found to be significantly lower than those without.

Conclusion: The prevalence of MSP was very high among medical students receiving online education during the COVID-19 pandemic. Depressive
symptoms were more pronounced in students with MSP and it was evident that the MSP affected the quality of life negatively. Preventive measures
should be considered to reduce MSP in this population.
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Amacg: Bu calisma, koronaviriis hastali§i-2019 (COVID-19) pandemisi siirecinde online egitim alan Ankara Universitesi Tip Fakiiltesi 6grencilerinde
kas-iskelet sistemi agri prevalansini, agri ile iliskili faktorleri belirlemeyi ve kas-iskelet sistemi agrilarinin 6grencilerin yasam kalitesi tizerindeki
etkilerini degerlendirmeyi amaclamaktadir.

Giines et al. Musculoskeleletal System Pain During Online Education in the Pandemic

Gereg ve Yontem: Kesitsel olarak yiirttilen bu calisma, Nisan-Temmuz 2021 tarihleri arasinda gevrimici olarak uygulanan anketi yanitlayan tip
6grencileri arasinda yapildi. Kas-iskelet sistemi agrisi, Nordic Kas Iskelet Sistemi anketiyle, fiziksel aktivite diizeyi Uluslararasi Fiziksel Aktivite Anketi-
Kisa Form ile, depresif belirtiler Beck Depresyon Envanteri (BDI) ile, yasam kaliteleri Kisa Form-36 Saglik Anketi Anketi (SF-36) ile degerlendirildi.

Bulgular: Arastirma anketimize yas ortalamalari 20,1+1,5 yil olan toplam 233 6grenci (%65,7 kadin) yanit verdi. Son bir yil icinde en sik agri goriilen
viicut bolgeleri sirt (%79,4), boyun (%71,7), bel (%69,5) ve omuzlardi (%60,1). Son bir yil iginde gériilen boyun (p=0,01) ve sirt (p=0,001) agrisi
kadinlarda anlaml derecede yiiksekti. Viicut kitle indeksi, sigara kullanimi ve teknolojik cihazlarda gegirilen siire kas-iskelet sistemi agrisi ile iliskili
degildi. Sirt ve bel agrisi olanlarda fiziksel aktivite dlizeyi anlamli olarak daha dusikti. Son 7 glinde boyun, sirt, bel ve omuz agrisi olanlarda BDI
puanlari olmayanlara gore anlamli olarak daha yiiksek bulundu. Kas-iskelet sisteminde agrisi olanlarin SF-36 puanlari olmayanlara gére anlamh
derecede distik bulundu.

Sonuc: COVID-19 pandemisi siirecinde ¢evrimici egitim alan tip 6grencileri arasinda kas-iskelet sisteminde agri prevalansi cok yiiksekti. Agrisi olan
ogrencilerde depresif belirtiler daha belirgindi ve agrinin yasam kalitesini olumsuz etkiledigi gorildi. Bu poptilasyonda kas-iskelet sistemi agrisini

azaltmak icin onleyici tedbirler dikkate alinmahdir.

Anahtar Kelimeler: Kas iskelet Sistemi Agrisi, Fiziksel Aktivite, Depresyon, Tip Ogrencileri, Uzaktan Egitim, Yasam Kalitesi, COVID-19

Introduction

The coronavirus disease-2019 (COVID-19), which emerged in
Wuhan, China in December 2019, was declared as a pandemic
by the World Health Organization on March 11, 2020. The
governments began to take various quarantine preventions in
order to slow the spread of the virus. Among the preventive
measures taken in Turkey, along with the curfews, education
on online platforms was at the forefront. In March 2020, face-
to-face education was suspended and online education has
become an important part of the lives of all students, including
university. This major change in the learning environment
brought about a significant increase in the time that students
spent with technological devices in various forms such as
laptops, computers, mobile phones, or tablets. The uncertainty
in the education system, whether each student has his/her
own study room or computer, and the conditions of the home
environment during online education increased anxiety and
depressive symptoms (1). In addition to all these, curfews also
caused students to remain inactive.

It is known that certain positions like prolonged standing
or sitting (2), long hours of computer use (3), lack of physical
activity (4), and depression (5) are triggers for musculoskeletal
pain (MSP). In studies evaluating MSP among medical school
students before the pandemic has reported that at least 65.1%
of medical students complained of pain in at least one body
region within a year (6). To the best of our knowledge, there
is no study evaluating MSP and related factors during online
education among medical students. The primary aim of this
study is to determine the prevalence of MSP and to explore
associated factors among Ankara University Faculty of Medicine
students during online education in the COVID-19 pandemic.

The secondary aim is to determine the impact of MSP on the
students' quality of life.

Materials and Methods

This cross-sectional study was conducted between April-July
2021 in line with the principles of the Declaration of Helsinki.
It was approved by the Ankara University Faculty of Medicine
Students Ethics Committee (date: 25/03/2021, number: 79366).
It was carried out as a web-based assessment via an online
form. Ankara University Faculty of Medicine students aged
18 and over who volunteered to participate were involved in
the study. Those with a history of musculoskeletal operation, a
disease affecting the musculoskeletal system, with a diagnosis
of depressive disorder, and who were 6" year of medical school
were excluded.

Demographic and clinical characteristics of participants such
as age, sex, body mass index (BMI), residence status before and
after the pandemic, time spent on technology-based activities
for education, was recorded.

Alterations of MSP among students were assessed with the
standardized Turkish version of the Nordic Musculoskeletal
Questionnaire (NMQ) (7). The NMQ is designed to assess the
presence of musculoskeletal alterations covering nine different
parts of the body: neck, shoulders, upper back, elbows, wrists/
hands, lower back, hips/thighs, knees, and ankles/feet. All items
are dichotomous and answered as "yes/no".

Physical activity was evaluated using the Turkish version of
the International Physical Activity Questionnaire-Short Form
(IPAQ-SF), which contains 7 questions (8). The questionnaire
referred to the last 7 days and asked about walking, moderate-
intensity activities, vigorous-intensity activities, and sitting time.

37



Giines et al. Musculoskeleletal System Pain During Online Education in the Pandemic

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(1):36-41

Physical activity was estimated by multiplying the metabolic
equivalent (MET) score of each activity by the total amount
of minutes spent per week. It was reported as a continuous
measure and expressed as MET minutes per week (MET-min/
week). Classified as physically inactive (<600 MET-min/week),
low physical activity level (600-3000 MET-min/week), and
adequate physical activity level (>3000 MET-min/week).

The rates of self-reported depression were assessed using the
Beck Depression Inventory (BDI) (9). This questionnaire consists
of 21 items, and each assesses a symptom related to depression
during the past 2 weeks. Each item is scored on a 4-point scale
from 0 to 3, with higher scores indicating severe symptoms. The
total score is the sum of scores of all items and is calculated
from 63 (10). A total score of 0 to 9 indicates minimum, 10 to 16
mild, 17 to 29 moderate, and 30 to 63 severe depression.

The health status of the students was evaluated with the
Short Form-36 Health Survey Questionnaire (SF-36) consisting
of eight scales: physical functioning, role physical, bodily pain,
general health, vitality, social functioning, role emotional, and
mental health (10,11). Higher scores were related to good health
status.

Statistical Analysis

Data were summarized as the mean + standard deviation
and median (minimum-maximum) for continuous variables
and frequencies (percentiles) for the categorical variables. The
Student's t-test or Mann-Whitney U test was used for two group
comparisons, depending on the distributional properties of the
data. Categorical variables were compared using the chi-square
or Fisher's exact test as appropriate. The data was analyzed
using the SPSS 11.5 for Windows (SPSS Inc., Chicago, IL, USA).

A total of 233 students with an average age of 20.1+1.5
years responded to our survey. There were 153 (65.7%) females
and most of the participants were year 2 students. Seventy-four
percent of the participants stated that they attended more than
half of the online training. The time spent on technology-based
devices was found to be 3.8+2.3 hours. The participants rate the
comfort level of the environment in which they participated in
online education 5.7+2.07 out of 10 and 49% of them stated
that they preferred face-to-face education. 83% of students
had severe depression according to BDI and 41% of them were
physically inactive (Table 1).

By individual body side, the most commonly affected body
regions within one year were upper back (79,4%), neck (71.7%),
lower back (69.5%), and shoulders (60.1%) respectively. The
7-day period prevalence was also similar (Table 2). Statistically
significant differences in 12-month MSP prevalence were
noted in female students at the neck (p=0.01) and upper back
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Table 1: Demographic characteristics of medical students (n=233)

Age (y)

Sex n (%)

Female
BMI (kg/m?)

Year of study n (%)

1st

2nd

3rd

4th

51h

State of being COVID n (%)
Yes

Smoking n (%)

Weight-before pandemic

Weight-during pandemic

Residence status before pandemic n (%)

Dorm

Home-with family
Home-with relatives
Home-with friends
Home-alone

Residence status after pandemic n (%)

Dorm

Home-with family
Home-with relatives
Home-with friends
Home-alone

Education choice n (%)

Face to face

Online

Mixed

Participation to online education n (%)

0-49%
50-100%

Amount of online work per day (h)

Amount of non-online work per day (h)

The self-rate of the comfort level of the place
attending online training

IPAQ-SF
Active

Low physical activity
Inactive

BDI scores

Minimum (0-13)
Mild

Moderate

Severe

20.1+1.5
20 (18-27)

153 (65.7)

221436
21.6 (16.1-45.7)

35(15.0)
18 (7.7)

64.5+14.9
62 (40-140)

64.3+14.1
62 (39-139)

76 (32.6)
127 (54.5)
3(1.3)

18 (7.7)
9(3.9)

2 (0.9)
220 (94.4)
6 (2.6)
5(2.1)

0 (0)

106 (45.5)
36 (15.4)
91 (39.1)

60 (25.7)
173 (74.3)

3.8+2.3
4(0-12)

1.941.7
2 (0-10)

5.7+2.07
6 (0-10)

57 (24.5)
79 (33.9)
97 (41.6)

0

0

39 (16.8)
194 (83.2)

Data was expressed as mean + standard deviation, median (min-max)
BDI: Beck Depression Inventory, IPAQ-SF: International Physical Activity Questionnaire-

Short Form, COVID: Coronavirus disease
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(p=0.001). BMI, smoking, and time spent on technology-based
devices were not related to MSP prevalence.

BDI scores were found to be significantly higher in those
with neck, upper back, lower back, and shoulder pain in the
7-day-period, compared to those without (Table 3). While
physical activity levels were similar in those with and without
neck, and shoulder pain, physical activity level was significantly
lower in those with upper back and low back pain (p=0.043 and
p=0.006 respectively). The SF-36 scores of those with MSP were
found to be significantly lower than those without (Table 3).

Our study showed that the MSP prevalence was common
in the upper back, neck, lower back, and shoulder among

Ankara University Medical School students who received online
education. While female gender and higher BDI scores were
related to MSP prevalence, smoking, BMI, and time spent on
technology-based devices were not related. Physical activity
level was found to be associated only with lower back and upper
back pain. It was found that the quality of life in students with
MSP was more negatively affected.

There are different studies evaluating the prevalence of MSP
among medical students in different countries. The prevalence
of MSP among Australian medical students was high, most
commonly involve the neck (52.8%) followed by the lower back
(51.6%) and shoulders (46.5%) (12). Among Malaysian medical
students, lower back pain was most common, with a 7-day and
12-month prevalence of 27.2% and 46.1%, respectively (6). In
Chinese medical students, the 12-month MSP prevalence was

Table 2: Prevalence of musculoskeletal pain within last 12 months and last 7 days (n=233)

Area of body affected Pain within last 12 months

Pain preventing daily activities Pain within last 7 days

n (%) n (%) n (%)

Upper back 185 (79.4) 62 (26.6) 124 (53.2)
Neck 167 (71.7) 53 (22.7) 118 (50.6)
Lower back 162 (69.5) 71 (30.5) 111 (47.6)
Shoulder 140 (60.1) 29 (12.4) 80 (34.3)
Wrist hand 100 (42.9) 17 (7.3) 35 (15.0)
Hip/Thigh 92 (39.5) 17 (7.3) 38 (16.3)
Knee 88 (37.8) 22(9.4) 38 (16.3)
Ankles/feet 50 (21.5) 12 (5.2) 18 (7.7)
Elbow 41 (17.6) 5(2.1) 14 (5.0)

Table 3: Comparison of SF-36, BDI and IPAQ-SF scores in patients with and without neck, upper back, lower back and shoulder pain

Mgs;ifz)n ?:let?(:::ling [F)‘l(l){lesical ggidnlly Eggﬁfnal Vitality ?Sr?ci!oning Eglgtional hl\/leearllttﬁI IPAQ-SF EDI
Neck

Yes 89.2+12.1 59.1+39.8 57.2421.0 57.7421.0 36.1+19.5 64.3+24.7 23.1£37.6  50.8+18.6 1244.7+1467.8 37.5+8.4
No 92.5+9.4 67.1£39.2  74.5+20.1 74.5+20.1 43.7+19.0 72.2+23.6 33.0+41.2 57.1+£17.1  1193.7£1572.4 33.3+6.5
p-value 0.049 0.143 <0.001 0.005 0.003 0.012 0.054 0.016 0.851 <0.001
Upper back

Yes 89.7+11.7 58.8+40.3 59.5421.8 58.2+21.4 36.4+18.4 65.3+25.0 22.5+36.9 51.4+19.1 1126.1+£1179.6  36.7+8.2
No 92.1+£10.0 67.78+38.5 72.9+20.7 65.0+18.6 43.7+20.3 71.5+23.5 3424419 56.7+16.7 1323.3+£1825.0 34.0+7.1
p-value 0.090 0.076 <0.001 0.029 0.006 0.068 0.021 0.040 0.043 0.015
Lower back

Yes 88.8+12.4 54.7+38.3 60.8420.7 57.6+19.8 35.4+17.6 64.6+24.4 23.7438.7 50.1+19.1 1067.8+1205.1 37.048.1
No 92.7+9.1 70.6+39.4  77.1+21.7 64.8+20.2 43.9+20.5 71.5+24.2 31.9+40.2 57.3+16.6 1358.8+1752.1 34.0+7.2
p-value 0.009 0.001 <0.001 0.006 0.001 0.023 0.053 0.006 0.006 0.006
Shoulder

Yes 87.9+12.3 54.6+37.7 5594223 57.9+21.1 36.7£19.5 62.9+249 28.7+¢40.9 51.1£21.0 1376.841795.7 36.748.1
No 92.449.9 67.4+40.0 70.9+20.6 63.2+19.6 41.5+19.5 70.9+23.8 27.6+39.1 55.4+16.3 1138.1+1353.3 33.4+6.9
p-value 0.002 0.01 <0.001 0.089 0.138 0.019 0.962 0.21 0.212 0.003

Data was expressed as mean + standard deviation
SF-36: Short Form-36 Health Survey Questionnaire, BDI: Beck Depression Inventory, IPAQ-SF: International Physical Activity Questionnaire-Short Form, MSP: Musculoskeletal pain
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found 40.1% in the lower back, followed by the neck and shoulders
33.8%, 21.7% respectively (13). While the prevalence of MSP may
differ depending on the selection of different student samples
(pre-clinical, clinical, or both), the prevalence of pain in all body
regions was found to be higher than the literature in our study.
Considering that physical inactivity and depression levels, which
are factors contributing to the development of MSP, increase
during the pandemic period, this may be attributed to the higher
prevalence of depressed and sedentary students in the study
population. Also, we detected the highest prevalence of MSP in
the upper back and neck. To the best of our knowledge, there is
no study evaluating the prevalence of MSP and related factors
in distance education in medical students during the COVID-19
pandemic. It is known that computer use increased in this period
compared to face-to-face education. Therefore, our results are
not surprising considering that neck pain is the most common
in computer users, followed by upper back, and shoulder pain
(3,14). However, contrary to our expectations, we did not find
a relationship between the time spent on technology-based
devices and the prevalence of MSP. There are some studies in the
literature that are consistent with our results (15,16) in which
Rajagopal et al. (15) stated higher MSP prevalence in female
than male students but they could not found any correlation
with the prevalence of MSP and the hours of computer use per
day among Malaysian college students. The authors stated that
this may be due to the smaller sample size. In our study, there
are possible explanations. Firstly, although 74.2% of the students
stated that they attended more than half of the online lectures,
the daily time spent in front of technology-based devices seems
to be low. In addition, this time was found to be similar in
students with and without MSP. Second, correct posture may
be effective in the prevalence of MSP as well as time spent in
front of the computer. Future studies are needed to evaluate the
relationship between posture and MSP.

Many studies reported that outbreaks such as COVID-19
increase symptoms of psychological distress and depression
(17,18). In a previous study conducted at Ankara University
Faculty of Medicine, depressive symptoms were found in
41% of the students (19). In our study, 83.2% of the students
were reported severe depression and 16.8% of them reported
moderate depression according to the BDI score. The most
important reason for these increased rates is probably due to
the pandemic. Since any of the students describe minimal or
moderate depression according to BDI scores, the parameters
that might have an effect on depression couldn't be evaluated
in this study. However, BDI scores were found to be higher in all
students with neck, upper back, lower back, and shoulder pain
in the last week compared to those without. Studies examining
the relationship between MSP and depression in medical school
students generally evaluated the presence or absence of mental
stress (20,21). In this sense, our study is valuable in terms of
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using a standardized scale to measure depression. Although the
high BDI scores in patients with MSP are important in terms
of showing the relationship between these two factors, it is
impossible to know whether these symptoms occurred before or
after the onset of pain.

In our study, while low physical activity was related to upper
back and lower back pain, not related to neck and shoulder pain.
In the literature, there are different results in studies evaluating
the relationship between physical activity level and MSP. First
of all, the definition of physical activity has varied among
many researchers and is not derived from objective data (4,22).
In studies in which physical activity levels were questioned by
validated questionnaires such as ours, the results differ. In line
with our results, Scarabottolo et al. (23) showed that lack of
physical activity was associated with lower back and neck pain.
Also, Wedderkopp et al. (24) stated that high-level physical
activity in childhood seems to protect against lower back pain
in early adolescence. However, Balagué et al. (25) reported that
adolescents, who were involved in sports programs, had higher
chances of the occurrence of lower back pain. In this context,
the findings in the literature are not clear.

MSP is a major cause of chronic pain that may affect the
quality of life. Our study showed that the quality of life of the
students who experienced neck, upper back, lower back, and
shoulder pain was significantly lower than the students who did
not. In this context, it has been found that low back pain has a
significant effect on all aspects of students' quality of life.

Study Limitations

There are several limitations of this study. First, the number
of participants responding to the survey was low and did
not reflect the entire student population. While it was aimed
to reach a student population of nearly 2000 in total, only
233 students responded to the survey. In addition, since only
students who met the inclusion criteria could participate in the
online survey, it could not be determined how many students
were excluded because they did not meet the inclusion criteria.

In conclusion, the prevalence of MSP was very high
among medical students receiving online education during
the COVID-19 pandemic. Depressive symptoms were more
pronounced in students with MSP and it was evident that the
MSP affected the quality of life negatively. Preventive measures
should be considered to reduce MSP in this population.

Ethics

Ethics Committee Approval: This study was approved by
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