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A B S T R A C T

Background: Students suddenly came across with a new education system due to pandemic. Health
education needs practices including manual skills so education method is totally affected in Faculties of
Health Sciences.
Aims: The aim of this study is to examine the ergonomic suitability of the studying posture and health-
related quality of life of the students during the COVID-19 pandemic.
Setting and Design: Faculties of Health Sciences of the Universities in Northern Cyprus, a cross-sectional
study design
Materials and Methods: Ergonomic designs were evaluated from five pictures and a total score was
obtained. Nottingham Health Profile was used to determine the quality of life during this new education
version.
Results and Conclusions: Only 12.8% of the students used a great posture and some parameters of quality
of life were found different between female and males (p<0.05). 73.0% of the students who received online
education had an increase in the level of musculoskeletal pain during the pandemic. The students stated
that they have pain in the shoulder area with almost 30%. Very few students perceived adequate postures
during online lectures. Some gender related differences were found in quality of life. The study will guide
managements of universities and health professionals in terms of workload of online health education and
its risks to musculoskeletal system of young population.
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1. Introduction

The New Coronavirus (SARS-CoV-2) emerged in Wuhan,
China in late December 2019 and was effective all over
the world, especially in Europe.1 Since coronavirus is a
virus transmitted from person to person by direct contact or
droplet, radical decisions have been taken by the authorities
in many countries. In this context, schools, universities and
other educational institutions have been temporarily closed
in many countries in order to reduce the spread.2,3

* Corresponding author.
E-mail address: zehra.guchan@emu.edu.tr (Z. Güçhan Topcu).

In order to provide a quick solution to the crisis caused
by COVID-19, universities that provide formal education
have started to work on continuing courses and programs
with web-based distance education instead of face-to-
face education, and so switched to online education.4

During the COVID-19 period, many innovative solutions
were introduced to ensure the continuity of education,
and this process was supported by new technologies
such as Zoom (Zoom Video Communications, San Jose,
California), Microsoft Teams, Google Meets and Slack
(Slack Technologies, San Francisco, California). In the new
education model, tools like computer, smart phone etc. have
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become an essential need for students. In individuals who
continue their education with a computer, phone or tablet,
staying in a static posture with repetitive movements such
as using a keyboard, clicking the mouse or touching the
screen, using the body in wrong positions and inadequate
ergonomic conditions can cause musculoskeletal system
disorders.5,6 In a study conducted on university students,
it was reported that there was a relationship between
the use of mobile phones and musculoskeletal problems,
increased complaints in the neck and shoulder areas after
using technological equipment, and a relationship between
screen size and back pain.7 It has been shown that physical
activity levels of students are also significantly affected in
this process, especially since the courses in the field of
health sciences continue for long times and the courses
usually have intensive theory hours so the students should
take notes while listening.8 Based on this information, the
home quarantine applied to prevent the epidemic and ensure
social isolation, the increase in physical inactivity, the use
of screen based tools for online education and the increase
in sitting time in static posture may cause musculoskeletal
problems and postural disorders in university fields.

The individual and social duties of the young population
have also decreased due to the pandemic. In addition to
the fact that the pandemic is still uncontrolled and the
severity of the disease, young individuals are affected by
psychological aspects such as anxiety and depression as
well as physical exposure.7,9Accordingly, considering that
young individuals in the online education process of the
pandemic are affected by physical, social and emotional
aspects, the status of their quality of life should be
investigated. The purpose is to determine levels of the
ergonomic conditions and the quality of life of the students
who have long intensive theory and practice based courses
in front of screens during online education in pandemic.

2. Materials and Methods

2.1. Study design

This study was carried out in a descriptive manner in order
to investigate the ergonomic suitability of the studying
posture and health-related quality of life in the students
of the Faculty of Health Sciences of different universities
of Northern Cyprus during the Covid-19 pandemic. This
study was carried out between 12/11/2020 and 12/12/2020.
The sample of the research consists of students studying
at the Faculty of Health Sciences at various universities
in Northern Cyprus. A total of 196 students, 125 females
(63.8%) and 71 males (36.2%), between the ages of 17-
35, who voluntarily accepted to participate in this study
were included. The study included students at different
grade levels, studying as a full-time student at faculties of
health sciences, receiving online education, and listening to
lectures on a computer at the desk.

Fig. 1: Evaluation of the ergonomic suitability of the studying
postuire

The exclusion criteria of our study were having any
orthopedic, rheumatic or neurological problems that would
prevent students from listening to lectures at the desk, and
not using technological equipment in the online education
process. In addition, students who were in the first year of
their university in Faculty of Health Sciences were excluded
as they did not experience any change in education system.

2.2. Data collection

The evaluation forms and questionnaires were sent to the
participants by sharing the form link prepared using the
"Google Forms" application. The questionnaire form used
in the study consisted of four parts. In the first part of this
form, the students were informed about the purpose of the
research and were asked to approve the voluntary consent
form. The students who gave their consent were transferred
to the second part of the questionnaire form. In the second
part of the questionnaire, demographic information such
as the students’ age, gender, school, and the department
they studied were recorded. Additionally, some more
information such as the presence of orthopedic, rheumatic
or neurological diseases, pain in the musculoskeletal system
during the pandemic process, the joints where pain occurs,
and the duration of computer use at the desk were
questioned. In the third part of the questionnaire form,
there were figures regarding the ergonomic suitability of the
studying posture. In the fourth part of the study, Nottingham
Health Profile was used in order to evaluate the quality of
life.
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Table 1: Frequency and percentage values of gender and some characteristics of students

n=196 f %
Gender Woman 125 63.8

Man 71 36.2

Change in pain during pandemic Gradual increase 143 73.0
No change 53 27.0

The joints where pain occurs

Shoulder 59 30.1
Wrist 20 10.2
Arm 9 4.6

Low back 25 12.8
Upper back 39 19.9

Neck 20 10.2
Knee 24 12.2

Duration of laptop/computer use at the desk Less than 1 hour 89 45.4
1 hour or more 107 54.6

Table 2: Correct postures of students while studying

n=196 F %
No correct posture 0 0
One correct posture 26 13,3
Two correct postures 32 16.3
Three correct postures 81 41.3
Four correct postures 32 16.3
Five correct postures 25 12.8

Table 3: Comparison of students by gender with the correct number of postures and quality of life results during the study

All students n=196 Women (n=125) x±sd Men (n=71) x±sd
Point from correct
postures

2.99± 1.17 2.89±1.15 3.17±1.21 0.119*

Physical mobility 12.16±13.27 11.07±12.33 14.07±14.68 0.265*
Energy 70.65±27.47 71.30±27.85 69.52±26.95 0.574*
Pain 11.84±16.19 13.00±16.19 9.80±16.09 0.044*
Sleep 36.08±31.28 31.24±30.10 44.71±31.71 0.004*
Social Isolation 50.34±27.24 48.13±26.19 54.24±28.77 0.091*
Emotional
Reactions

31.43±29.23 31.44±28.41 31.41±30.83 0.774*

Total score 212.12±59.121 206.12±58.83 222.68±58.56 0.059¥

x±ss: average ± standart deviation, p: statistical significant, *:Mann Whitney U test, ¥ : Independent t-test

2.3. Ergonomic suitability of studying posture

In order to evaluate the ergonomic suitability of the
studying posture, the pictures in Figure 1 were added to
the Google questionnaires. Students were asked to answer
the 5 questions stated in the figures as "yes" or "no" while
they were working at the desk. In line with the answers,
the number of ergonomic postures that the students applied
correctly at the desk was recorded. Accordingly, they were
scored out of 0 if they were all wrong, 1 if one was correct,
2 if two were correct, 3 if three were correct, 4 if four were
correct, and 5 if all were correct.

2.4. Nottingham health profile (NHP)

The Nottingham Health Profile (NHP) scale, which
evaluates the health problems perceived by the individual

and the effect of these problems on activities of daily living,
was used to evaluate the quality of life of the students.
The Turkish version of the NHP was used to assess health-
related quality of life. The Turkish validity and reliability
study of the questionnaire was performed by Küçükdeveci et
al. It consists of 38 items: physical mobility (8 items), pain
(8 items), sleep (5 items), emotional reactions (9 items),
social isolation (5 items), and energy level (3 items). Each
item is answered as yes or no. Positive answers given to
certain areas have a defined scoring scale, and the sum of
these scores indicates the severity. The total score for each
sub-category is 100. High scores indicate poor quality of
life.10
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2.5. Statistical analysis

SPSS 18.0 (Statistical Package for the Social Sciences)
package program was used for the statistical analysis of the
study. Descriptive findings were presented as average (x),
standard deviation (SD), frequency (f) and percentage (%),
minimum-maximum (min-max) values. The compliance of
the data to normal distribution was evaluated by the Shapiro
Wilk Test. Mann Whitney-U test was used for the analysis of
non-parametric variables and Independent T-test was used
for the analysis of the parametric variables. Values below p
<0.05 were considered significant.

3. Results

196 students, whose age was 22.12 ± 2.17 years,
participated in the study. Table 1 shows that 125 of 196
participants were female (63.8%) and 71 (36.2%) were
male. When examining the pain status of the students
participating in the study during the pandemic, it is seen that
143 people (73.0%) had a noticeable increase in pain in the
musculoskeletal system during pandemic. When the joints
where pain occurred were examined, it was determined that
59 people (30.1%) had in the shoulder area, 39 people
(19.9%) in the back area, 25 people (12.8%) in the waist
area, 24 people (12.2%) in the knee area, 20 people (10.2%)
had pain in the wrist and neck area, and 9 people (4.6%) in
the arm area. When laptop/computer usage times at the desk
were examined, 89 (45.4%) of 196 people were found to use
computers for less than 1 hour and 107 (54.6%) for 1 hour
or more.

hows the frequency and percentage values according to
the number of ergonomic postures used by the students
during their study. No student was found who did not
pay attention to any of the 5 postures specified in the
questionnaire. During the study, 26 students (13.3) used 1
correct, 32 students (16.3%) 2 correct, 81 students (41.3%)
3 correct, and 25 students (12.8%) used five correct postures
according to the figured parameters.

Shows the posture scores of all students out of 5 and
the average and standard deviation valuesof their quality
of life scores. In addition, distribution and differences
according to the gender factor are shown in the Table 3.
The number of correct postures that students pay attention
to during the time they work at the desk was 2.99 ±
1.17, while it was determined that female students were
2.89 ± 1.15 and that of males was 3.17 ± 1.21. In the
comparison between the genders, it was found that there
was no difference in the number of correct postures that
male and female students pay attention to at the desk (p
= 0.119). A statistically significant difference was found in
the Nothingham Health Profile pain (p = 0.044) and sleep (p
= 0.004) sub-parameters of female and male students. This
difference was found in favor of men in pain and women
in sleep. When other sub-parameters and total score were

compared according to gender, no difference was found (p>
0.05).

4. Discussion

In this study, only 12.8% of the students used a great posture
according to the ergonomic parameters questioned and the
health-related quality of life was found as 212,12±59,121
according to the NHP. It was also found that 73.0%
of the students who received online education had an
increase in the level of musculoskeletal pain during the
pandemic according to the face-to-face education duration.
The students stated that they have pain in the shoulder area
with almost 30%. Considering the duration of students’ use
of computers at their desk, it was found that 54.6% used
laptops/computers for 1 hour or more. When the ergonomic
fit of the postures of female and male students during
studying were compared, it was found that there was no
difference between the genders. In addition, when health-
related quality of life was compared, pain and sleep sub-
parameters were found to be different between genders,
while other parameters were determined to be similar.

In the literature, various researches have been carried out
in a short time, especially in the field of health sciences, in
the pandemic process. Many of them are oriented towards
satisfaction of students from the new education model and
the quality of education perceived by students.11,12The
number of studies showing how students’ health is affected
in this process, in which students continue with a full-time
online education, is limited. The fact that no study was
found regarding the ergonomic suitability of the studying
postures in their living environment shows the leading data
of our study. Moreover, some papers showed the effects
of new life on the anxiety and many other dimensions of
health among students of faculty of health sciences, but
no paper showed their quality of life.8,13 Thus, another
important result of our study is that the quality of life was
also indicated in this paper.

Computers have become increasingly common in
both workplaces and homes over the past 20 years.
Although recommendations during computer use are
ubiquitous among computer users between posture and
musculoskeletal health, it is not well characterized. Those
with greater computer use may be more likely to report
symptoms than those with less computer use.14 Noack
Cooper et al. reported that students use their computers
in poor postures and they feel discomfort in one or more
body parts by adapting to this posture, so that ergonomic
arrangement is also important to reduce this discomfort.15

In addition, Royster and Yearout reported that students were
not informed about ergonomic regulations regarding healthy
computer use in their education programs, and therefore
67% of them felt pain while using computers.2 Ariens et
al. found that flexion posture of the neck and sitting posture
during computer use are associated with neck pain and
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that 95% of the working hours are sitting and more than
70% of the one hour working time has working with neck
flexion of at least 20 ◦ which usually causes neck pain.16

According to our findings, less students stated increase in
neck pain, whereas increase in shoulder pain was reported in
more students. Further research is required to investigate the
reasons as pandemic period may cause to this different result
as while the students listen in front of their computers, they
should take notes on an incorrect position for long times.

In general, it has been shown that long-term computer
use significantly increases the risk of musculoskeletal
system problems in the upper extremities.17,18 Thus, our
results also showed that most students have inadequate
postures on their computers while studying. Moreover,
most of them stated that they have a remarkable increase
in the level of musculoskeletal pain. Poor posture while
using a computer at a desk during the online education
period can cause musculoskeletal problems. Especially in
a study conducted by Pınar et al., it was shown that working
without taking a break in positions that would cause
postural disorders for a long time can cause musculoskeletal
problems,19 while in another study by Kuo et al., the desk
and computer positions did not have individual settings
and, accordingly, inadequate postures for long times can
cause musculoskeletal problems.20 Although the severity of
pain was not measured in our study, many of the students
stated that there was an increase in pain, and many of them
were found to be in the wrong posture on the computer.
Accordingly, we think that the increase in musculoskeletal
pain may be due to non-ergonomic training conditions.

Differences in anthropometry and biomechanics between
men and women may create some differences in the
symptoms that may arise during desk work. Won et
al. compared the muscle activities and forces of upper
extremity during desktop computer use according to gender
and it was found that while typing on the computer, women
had significantly higher keyboard pressing force and higher
upper extremity muscle activities than men and also less
neutral.21 Nevertheless, in our study, it was observed that
similar postures were used on the desktop during the
pandemic process among men and women. The difference
here may be due to the study methods, because while Won
et al. investigated the muscle activation and force used
in keyboard use, we examined the posture used during
online education. Accordingly, we think that as kinetic and
kinematic values differ from each other, the findings may be
different.

Developments in social, cultural, economic and
technology in recent years have led to great changes in the
structure of society. These changes have a negative impact
on the quality of life of the individuals and most of the
young people. For this reason, determining the problems
that arise in the youth period is important in terms of
increasing the quality of life.22 In the young population

who is active in their daily lives, their quality of life also
changes with the change of biological, physical and mental
lifestyle. Decreased cardio respiratory fitness and muscular
endurance, as well as increased BMI due to physical
inactivity, together with the uncertainty of the pandemic
process, cause the quality of life to be negatively affected.23

The difference between men and women throughout the
world continued during the quarantine period in terms of
household and care work and it was shown that the quality
of life was also affected in different ways.24 The fact that
families are in the quarantine process due to the COVID-
19 outbreak further increases the workload of women. In
particular, universities’ interrupting face-to-face education
and conducting a large part of the spring semester of the
2019-2020 academic year and the entire fall semester of
2020-2021 online with distance education also leads to
a critical change in the lives of female students. Female
students, who generally live in university life away from
their home and create their own lifestyles, shape their
personalities and establish their future returned to their
homes during the pandemic period and stayed indoors
at home. Therefore, they had to take part in housework
and care roles.25 When comparison in terms of gender
difference was conducted for the Nottingham Health Profile
used in the assessment of quality of life, it was observed
that pain parameter was higher in women. We think that
this result may be due to lifestyle differences between men
and women and women feel more pressure on themselves in
the new life. However, more paper is required to show the
causes of this difference.

During the Covid-19 pandemic, loneliness, less exposure
to the sun, increased use of electronic devices and inactive
living caused the sleep pattern to be negatively affected by
the stress on individuals. The use of electronic devices such
as computer and phones, especially by university students
in the online education process, has caused them to be more
affected in this context.26–29

The higher number of household responsibilities of
female students compared to male students may lead to
a difference in the duration of electronic device use and,
accordingly, sleep states. In the study conducted by Buysse
et al., a significant difference was found in sleep quality
between women and men in favor of men.30 The difference
found in our study resulted in favor of women. We think that
this difference is due to the increase in domestic activities
of female individuals which results in emergence of fatigue
during the quarantine process and thus the need for sleep.

4.1. Limitations

There are a few limitations of this paper. First of all,
due to the quarantine conditions, it was conducted online
based so more objective assessment methods like Rapif
Upper Limb Assessment (RULA) could have been used
for desk posture. Secondly, although gender comparisons
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were not the primary aims in our paper, differences were
shown according to gender. However, gender numbers were
not homogeny so the results related to gender needs more
research to generalise. Lastly, we had to do the survey in
the same days of the semester to make academic pressure
as similar as possible and the participation was voluntary.
In this way, we did not have power analysis for an adequate
sample size.

The curriculum of many programs in health education
includes long practical and theory based lectures.8 Theory
based lectures may be presented in online system as the
system permits recording and students can listen and take
their notes with resting periods. Thus, they may have a
good satisfaction from the theory based lectures in online
education instead of listening these types of courses in a
classroom environment. However, practical lectures need
observing from all direction of the lecturer so lecturers try to
show practices from different angles and try to find solutions
to see their students’ learning level. Satisfaction of students
from online practical courses are low due to these problems
and they try to understand courses. Low satisfaction may
increase anxiety of students during lectures as they suffer
from diffucult learning and limited experiences of practices
which are observed by their lecturers.8,12

Many studies were conducted about the difficulties and
the consequences of passing to a sudden intensive online
education among students of faculty of health sciences
during pandemic. This study presents information about the
ergonomic suitability and quality of life of these students as
ergonomic conditions lead to better/worse environment in
the productivity of people so both learning and quality of life
of students may probably be affected by these conditions.
In conclusion, this paper shows the ergonomic posture and
quality of life of the students who continue online education
during pandemic. These results will guide managements of
universities and health professionals in terms of workload of
online education and its risks to musculoskeletal system of
young population.
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