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Abstract.
BACKGROUND: Health anxiety is often associated with musculoskeletal symptoms and gender, but there are limited studies
that investigate these relationships during the COVID-19 pandemic.
OBJECTIVE: We aimed to compare the genders regarding health anxiety and musculoskeletal symptoms during the COVID-19
pandemic and to investigate the relationship of musculoskeletal symptoms with physical activity and health anxiety.
METHODS: Assessments were performed through an online questionnaire. Eighty-five males and eighty-five females were
included by matching genders in terms of age, body mass index, education level, number of days spent at home during the
pandemic, and physical activity. The Short Health Anxiety Inventory, the International Physical Activity Questionnaire-Short
Form, and the Nordic Musculoskeletal Questionnaire were used to assess health anxiety, physical activity, and musculoskeletal
symptoms, respectively.
RESULTS: Females had a higher level of health anxiety and more musculoskeletal symptoms than males (p < 0.05). There were
weak to moderate correlations in females and weak correlations in males between musculoskeletal symptoms and health anxiety
(p < 0.05). Also, a weak negative correlation was found between physical activity and musculoskeletal symptoms in both genders
(p < 0.05).
CONCLUSIONS: Females are more anxious and have more musculoskeletal symptoms during the pandemic than males. Also,
health anxiety is related to musculoskeletal symptoms in both genders.
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1. Introduction

The Coronavirus Disease 2019 (COVID-19) caused
by a novel Coronavirus type (SARS-CoV-2) has threat-
ened the health and lives of millions of people around
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the world since it began in the Chinese city of Wuhan
at the end of 2019 [1,2]. COVID-19 can lead to a wide
variety of symptoms ranging from mild to severe and
can progress to severe disease with critical respiratory
symptoms and signs especially in elderly patients and
those with chronic illness [3–5]. The World Health
Organization has declared the COVID-19 outbreak a
global pandemic on 11 March 2020 [6]. The first case
in Turkey was confirmed on 11 March 2020. As of this
writing, there were 323,000 confirmed cases and 8,384
confirmed deaths in Turkey [7].
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The outbreak of COVID-19 has affected people’s
mental and physical health [8,9]. Health anxiety means
worrying and experiencing anxiety due to a perceived
threat to health and is one of the most predominant
psychological symptoms during the pandemic [10–13].
Health anxiety exists along a continuum from a lack of
health awareness to severe health anxiety [10]. Since
health anxiety, which was reported to be associated with
disability and loss of quality of life, has been seen more
frequently during the pandemic, there is an increas-
ing focus on the assessment and management of health
anxiety in the current literature [11–15]. In Turkey, as
in most other countries, studies show that anxiety has
increased during the COVID-19 pandemic. Further-
more, many studies have been perfomed to determine
the health anxiety-related factors during the pandemic,
and the results have suggested that gender stands out as
the predominant risk factor for health anxiety [16,17].

Musculoskeletal symptoms are presumed to increase
during the COVID-19 pandemic due to the fact that
people have lost their normal daily activity patterns
through the lockdown and have become less physi-
cally active [18,19]. Moretti et al. have suggested that
working from home during the COVID-19 pandemic
causes worsening of musculoskeletal problems, particu-
larly affecting the spine [20]. However, the relationship
between the amount of physical activity and muscu-
loskeletal symptoms during the pandemic is unknown.
On the other hand, no study has yet investigated the
relationship between health anxiety and musculoskele-
tal symptoms. It has been suggested that people with
anxiety have a higher prevalence of musculoskeletal
pain and vice-versa; and furthermore, anxiety reduces
the pain threshold [21–24]. Also, psychosocial factors
including anxiety have been typically recommended
to be addressed in the management of musculoskeletal
pain [22,23,25]. Given this link between anxiety and
musculoskeletal pain, we assumed that investigating
the relationship of health anxiety with musculoskeletal
symptoms during the COVID-19 pandemic will provide
valuable data. Also, we aimed to investigate this rela-
tionship separately for both genders because it has been
suggested that there may be differences in the associ-
ation between anxiety symptoms and related variables
such as risk and protective factors, comorbidity, and
influencing factors in females and males [26,27].

Overall, we have hypothesized that females would
have a higher level of health anxiety during the last
week of the pandemic. Also, musculoskeletal symptoms
would be related to the amount of physical activity and
health anxiety. In light of this information, the present

study was designed to compare the genders regarding
health anxiety and musculoskeletal symptoms during
the COVID-19 pandemic and to investigate the rela-
tionship of musculoskeletal symptoms with the amount
of physical activity and health anxiety.

2. Materials and methods

This gender comparison study was conducted follow-
ing the ethical approval was obtained from Dokuz Eylul
University Institutional Non-invasive Research Ethics
Board (No: 5399-GOA, Protocol Number: 2020/11-36,
Date: 01.06.2020). All procedures were conducted in
accordance with the Declaration of Helsinki and all
participants provided informed consent by clicking the
consent button in the online form to participate in this
study.

2.1. Participants

The total sample size was estimated based on the data
from a previous report [28]. We reached 494 volunteers
(320 females, 174 males). Of the 494 volunteers, 357
participants (257 females, 100 males) completed all
questionnaires and answered all questions. Of the 100
males, 85 met all inclusion and exclusion criteria and
were included in the statistical analyses. Of the 257 fe-
males, 220 met all inclusion and exclusion criteria. We
used MS Excel 2020 to form the female group and we
selected 85 females by matching them with 85 males in
terms of age, body mass index, education level, number
of days spent at home during the pandemic, and the
total amount of physical activity. The inclusion crite-
ria were as follows: (1) between 18 and 60 years of
age, (2) not working in an isolation ward for suspected
or confirmed COVID-19, (3) living in an urban area,
(4) not being tested positive for COVID-19, (5) not
having a positive Polymerase Chain Reaction (PCR)
test result, and (6) not having common symptoms for
COVID-19 such as fever, cough, shortness of breath.
The exclusion criteria were as follows: (1) leaving at
least one of the questionnaires blank, (2) giving a miss-
ing answer in any of the questionnaires, (3) being diag-
nosed with a cardiopulmonary, neurological, metabolic,
or psychiatric disorder, (4) being obese, or (5) being
pregnant.

2.2. Procedures

Assessments were performed between 1 and 10 June
2020 through an online questionnaire created using
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Google Forms software. People were contacted through
social media (Instagram, Facebook and Whatsapp) and
then asked to participate in the study on a voluntary ba-
sis. The online survey was shared with the people who
agreed to participate and they were asked to fill out all
questionnaires. The online survey started with the in-
formed consent form and also included questions about
sociodemographic characteristics (age, gender, weight,
height, education level), medical history, and the num-
ber of days spent at home during the pandemic, as well
as the Short Health Anxiety Inventory, the Nordic Mus-
culoskeletal Questionnaire, and the International Physi-
cal Activity Questionnaire-Short Form.

2.2.1. The Short Health Anxiety Inventory
The Short Health Anxiety Inventory (SHAI) is an

18-item measure that assesses the severity of health
anxiety. Each item consists of four statements rating
from 1 to 4 and the total score ranges between 0 and
54. The Turkish version of the SHAI has appropriate
properties including good construct validity, internal
consistency, and good test-retest reliability [29].

2.2.2. The Nordic Musculoskeletal Questionnaire
The Nordic Musculoskeletal Questionnaire (NMQ)

was used to determine the musculoskeletal symp-
tom loads. The NMQ contains 27 items covering
nine different parts of the body (neck, shoulders, el-
bows, wrists/hands, upper back, lower back, hips/thighs,
knees, ankles/feet) to investigate the existence of mus-
culoskeletal symptoms in the last 12 months and last
seven days. The Turkish version of the NMQ has good
test-retest reliability, internal consistency, and construct
validity [30]. We determined the overall physical loads
of proximal and distal segments via the NMQ according
to the formula by Hollman et al. [31]. The items of the
NMQ are classified as follows: 0 = neither symptoms
nor restrictions, 1 = symptoms in the last 12 months but
not in the last 7 days and no restrictions, 2 = symptoms
in the last 12 months and either symptoms in the last 7
days or restrictions, and 3 = symptoms in both the last
12 months and the last seven days and restrictions. The
average of the score obtained from the upper and lower
back, neck, shoulders, and hips/thighs was defined as
the proximal musculoskeletal symptom load. Then, the
distal musculoskeletal symptom load was determined
by the average score of elbows, wrists/hands, knees,
and ankles/feet.

2.2.3. The International Physical Activity
Questionnaire-Short Form

The total amount of physical activity in the last seven

days was assessed with the International Physical Ac-
tivity Questionnaire-Short Form (IPAQ-SF). The ques-
tionnaire includes seven items, which provide informa-
tion about the time spent for sitting, walking, medium
and high level of physical activities. The total amount of
physical activity was obtained by summing the scores
of mentioned activities in calculating “MET-minutes
per week”. 8 MET, 4 MET and 3.3 MET values were
used for high level of physical activity, medium level of
physical activity, and walking, respectively. The Turk-
ish version of IPAQ-SF was found to be valid and reli-
able [32].

2.3. Statistical analyses

The statistical analysis was performed on 170 par-
ticipants (85 females, 85 males) using SPSS Statis-
tics version 25 (IBM Corp., Armonk, NY, USA). The
Kolmogorov-Smirnov test and histograms were used
to determine whether data has a normal distribution.
Weight, height, and body mass index showed normal
distribution while age, the number of days spent at home
during the pandemic, health anxiety, pysical activity,
and musculoskeletal symptom loads did not show nor-
mal distribution. Descriptive statistics were presented
with mean and standard deviation for normally dis-
tributed data also with median and quartiles for non-
normally distributed data. The Independent Samples
t-test and Mann-Whitney U test were used to compare
groups for normally and non-normally distributed data,
respectively. Spearmen correlation coefficients were
calculated separately for both genders to determine the
correlation between physical activity, health anxiety,
and musculoskeletal symptom loads. The P -value was
set to 0.05. The statistically significant correlation co-
efficients were interpreted according to the guide by
Schober [33]. A correlation coefficient less than 0.10
indicates a negligible correlation, coefficients between
0.10 and 0.39 indicate weak correlation, coefficients
between 0.4 and 0.69 indicate moderate correlation,
coefficients between 0.7 and 0.89 indicate high correla-
tion, and coefficients between 0.9 and 1 indicate very
strong correlation.

3. Results

The final sample included 170 participants (85 fe-
males, 85 males). The sociodemographic characteristics
of both groups are presented in Table 1. The female and
male groups were matched according to age, body mass
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Table 1
Sociodemographic characteristics of the two groups

Females (n = 85) Males (n = 85) p

Age (y) a
[median (Q1/Q3)] 28 (23–28) 29 (24–39) 0.959

Weight (kg)b
[mean (SD)] 64.16 (8.01) 77.32 (10.22) < 0.001∗

Height (cm)b
[mean(SD)] 163.81 (6.23) 178.08 (7.26) < 0.001∗

BMI (kg/m2)b
[mean (SD)] 23.86 (2.24) 24.37 (2.84) 0.196

Number of days spent at home during the pandemica
[median (Q1/Q3)] 60 (42.50–65) 60 (40–60.50) 0.413

Total amount of physical activity (MET-min/week)a
[median (Q1/Q3)] 792 (387–1386) 852 (396–1386) 0.419

Education levelc[n(%)]
Primary school – –
Secondary school – – 0.444
High school 7 (8.20) 9 (10.60)
Bachelor 78 (91.80) 76 (89.40)

Q1: The first quartile; Q3: The third quartile; SD: Standard deviation; BMI: Body mass index; a: Mann-Whitney U test; b:
Independent samples t test; c: Pearson Chi-square test; ∗: p < 0.05.

Table 2
Comparison of groups regarding health anxiety and musculoskeletal symptom loads

Variables
Females (n = 85)
Median (Q1/Q3)

Males (n = 85)
Median (Q1/Q3) pa

SHAI 16 (13–21) 13 (9–15) < 0.001∗

Proximal musculoskeletal symptom load 1 (0.60–1) 0.60 (0.30–0.90) < 0.001∗

Distal musculoskeletal symptom load 0.25 (0–1) 0.25 (0–0.50) 0.014∗

Musculoskeletal symptom loads of each region
Neck 1 (1–2) 1 (1–2) 0.024∗
Shoulders 1 (1–2) 0 (0–1) < 0.001∗
Elbows 0 0 0.325
Wrists/hands 0 0 0.233
Upper back 1 (0–2) 0 (0–2) 0.024∗
Lower back 1 (1–3) 1 (0–1) < 0.001∗
Hip/thighs 0 (0–1) 0 0.108
Knees 0 (0–1) 0 (0–1) 0.047∗
Ankles/feet 0 (0–1) 0 0.031∗

Q1: The first quartile; Q3: The third quartile; SHAI, Short Health Anxiety Inventory; a: Mann-Whitney U
test; ∗: p < 0.05.

index, education level, number of days spent at home
during the pandemic, and total amount of physical ac-
tivity when the groups were formed. Therefore, these
variables did not significantly differ between the groups
(p > 0.05).

The comparative statistics for health anxiety and
musculoskeletal load scores among the gender groups
are presented in Table 2. Health anxiety and proximal
and distal musculoskeletal symptom loads were signifi-
cantly higher in females than males (p < 0.05). Muscu-
loskeletal symptom loads in the neck, shoulders, upper
and lower back, knees, and ankles/feet were also higher
in females than males (p < 0.05).

Health anxiety was moderately correlated with prox-
imal musculoskeletal symptom load and musculokele-
tal symptom load in the lower back in females (all
p < 0.05; rho = 0.404 and rho = 0.519, respectively).
Health anxiety was also weakly correlated with dis-
tal musculoskeletal symptom load and musculokeletal

symptom loads in the neck and knees in both groups
(all p < 0.05; for females rho = 0.307, rho = 0.226,
and rho = 0.302, respectively; for males rho = 0.265,
rho = 0.214, and rho = 0.239, respectively). Further-
more, there was a weak correlation between health anx-
iety and musculoskeletal symptom loads in elbows and
hip/thighs in females (all p < 0.05; rho = 0.296 and
rho = 0.344, respectively) as well as between health
anxiety, and proximal musculoskeletal symptom load
and musculoskeletal symptom load in the upper back
in males (all p < 0.05; rho = 0.332 and rho = 0.329,
respectively) (Table 3).

The total amount of physical activity had a negative
and weak correlation with health anxiety in females
(rho = −0.221, p < 0.05), while those two variables
did not significantly correlate in males (p > 0.05). Fur-
thermore, the total physical activity was found to be
weakly correlated with proximal musculoskeletal symp-
tom load (rho = −0.312, p < 0.05) and musculokeletal
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Table 3
Correlation between total physical activity, health anxiety, and musculoskeletal symptoms in females and
males

Females Males

TPA SHAI TPA SHAI

rho p rho p rho p rho p

TPA 1 – −0.221 0.042∗ 1 – 0.095 0.387
SHAI −0.221 0.042∗ 1 – 0.095 0.387 1 –
PMSL −0.312 0.004∗ 0.404 < 0.001∗ −0.149 0.174 0.332 0.002∗
DMSL −0.131 0.234 0.307 0.004∗ −0.093 0.395 0.265 0.014∗
Neck −0.262 0.015∗ 0.226 0.038∗ −0.241 0.027∗ 0.214 0.049∗
Shoulder −0.096 0.382 0.175 0.109 0.070 0.522 0.212 0.051
Elbows −0.015 0.892 0.296 0.006∗ −0.199 0.068 0.211 0.053
Wrists/hands −0.219 0.044∗ 0.212 0.052 −0.115 0.294 0.204 0.061
Upper back −0.306 0.004∗ 0.166 0.130 −0.067 0.540 0.329 0.002∗
Lower back −0.209 0.055 0.519 < 0.001∗ −0.197 0.071 0.192 0.078
Hip/thighs −0.165 0.131 0.344 0.001∗ −0.084 0.447 0.120 0.272
Knees −0.086 0.436 0.302 0.005∗ 0.006 0.953 0.239 0.027∗
Ankles/feet −0.059 0.594 0.040 0.713 0.034 0.755 0.095 0.385

TPA: The total amount of physical activity; SHAI: Short Health Anxiety Inventory; PMSL: Proximal
musculoskeletal symptom load; DMSL: Distal musculoskeletal symptom load; rho: Spearman’s rank
correlation coefficient; ∗: p < 0.05.

symptom load in the neck (rho = −0.262, p < 0.05),
wrists/hands (rho = −0.219, p < 0.05), and upper back
(rho = −0.306, p = 0.004) in females. However, the
total amount of physical activity was significantly cor-
related only with musculokeletal symptom load in the
neck in males (rho = −0.241, p < 0.05) (Table 3).

4. Discussion

The present study aimed to compare the genders
regarding health anxiety and musculoskeletal symp-
toms during the COVID-19 pandemic and to investi-
gate the relationship of musculoskeletal symptoms with
the amount of physical activity and health anxiety. Our
results suggested that females have a higher level of
health anxiety and more musculoskeletal symptoms
than males. Also, there were weak to moderate corre-
lations in the female group and weak correlations in
the male group between musculoskeletal symptoms and
health anxiety. Furthermore, a weak negative correla-
tion was found between physical activity and muscu-
loskeletal symptoms in females and males.

Health anxiety is one of the most predominant psy-
chological symptoms during the pandemic [10–13].
Similar to before the pandemic, health anxiety was re-
ported to be more prevalent in females than males dur-
ing the COVID-19 pandemic and the female gender
has been identified as a potent predictor of increased
health anxiety [9,34]. Similar to the findings of stud-
ies conducted in other countries, it has been reported
that females are more psychologically affected by the

COVID-19 pandemic than men and the risk of anx-
iety in females is 2.1 times higher than in males in
Turkish society [16,17]. In accordance with the above-
mentioned studies, our results also showed that females
have a higher level of health anxiety during the COVID-
19 pandemic. Furthermore, we revealed that there are
weak to moderate correlations between musculoskeletal
symptom loads and health anxiety. People with anxi-
ety have been reported to have a higher prevalence of
musculoskeletal pain and vice-versa [22,24]. Further-
more, it has been suggested that anxiety reduces the
pain threshold and pain can be a common symptom or
a good indicator of anxiety disorder [21,23]. Therefore,
musculoskeletal symptoms can be taken into consider-
ation in the management of health anxiety even during
the pandemic and vice-versa.

Females have been frequently reported to have a
lower pain threshold and pain tolerance compared to
males [35,36]. Our results also showed that females
have more musculoskeletal symptoms than males.
Considering the relationship between musculoskeletal
symptoms and health anxiety, the fact that females ex-
perienced more musculoskeletal symptoms than males
may be one of the causes of a higher level of health
anxiety in females. Furthermore, we also found that
physical activity is weakly correlated with anxiety in
females. Sfendla et al. reported that people who are
more physically active have a lower level of anxiety
than people who are insufficiently active during the
COVID-19 period [37]. Thus, the amount of physical
activity can be accepted as one of the factors related to
health anxiety during the pandemic.
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There is insufficient studies investigating how lock-
down affects musculoskeletal symptoms, although mus-
culoskeletal symptoms are presumed to increase during
the COVID-19 pandemic because people have lost their
normal daily activity patterns through the lockdown and
have become less physically active [18,19]. Fallon et
al. reported that the COVID-19 lockdown causes an in-
crease in pain levels in people with chronic pain. They
also identified pain catastrophizing and self-perceived
changes in physical activity as important predictors of
self-perceived changes in pain [38]. Furthermore, Ce-
lenay et al. found that people who stayed at home dur-
ing the COVID-19 pandemic have more musculoskele-
tal complaints than those who continued to work, sug-
gesting that it may be due to the alterations of daily
life activities with increased time spent at home and
physical inactivity. Also, physical inactivity has been
reported to cause musculoskeletal complaints, espe-
cially spinal pain [39]. In accordance with the above-
mentioned studies, we found that there is a weak nega-
tive correlation between physical activity and muscu-
loskeletal symptom loads in the regions of the spine.
Musculoskeletal disorders have a multifactorial etiology
and physical activity is just one of many factors [40].
Future studies examining the course and predictors of
musculoskeletal symptoms in the pandemic may be
useful in terms of the current and future public health
and burden on the healthcare system.

There are several limitations in the present study.
The main limitation is that we formed two groups and
matched them in terms of age, body mass index, edu-
cation level, number of days spent at home during the
pandemic, and the amount of physical activity. Female
gender, accompanying chronic disease, previous psy-
chiatric history, and living with a high-risk individual at
home were reported to be risk factors for health anxiety
during the COVID-19 pandemic in Turkish society [17].
In this study we included people living in urban areas,
who were not diagnosed with a cardiopulmonary, neu-
rological, metabolic, or psychiatric disorder, and did not
work in an isolation ward for suspected or confirmed
COVID-19. However, we did not take into consider-
ation living with a high-risk individual at home and
did not question whether they have a physical anomaly
or not. Furthermore, although we revealed that health
anxiety is related to musculoskeletal symptoms during
the COVID-19 pandemic, we did not clarify the course
and predictors of musculoskeletal symptoms.

5. Conclusions

The present study showed that females have a higher
level of health anxiety and more musculoskeletal symp-
toms during the COVID-19 pandemic than males, and
health anxiety is related to musculoskeletal symptoms
in both males and females. Considering that increased
health anxiety threatens not only mental health but also
physical health is widespread during the COVID-19
outbreak, thus addressing the assessment of muscu-
loskeletal symptoms in the management of health anx-
iety and vice-versa may provide valuable data in both
genders. Also, encouraging to be more physically ac-
tive during the lockdown may be useful to improve
musculoskeletal symptoms.
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