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Background: Pain is one of the most common symptoms of novel coronavirus disease (COVID-19). Being

both a physical and a psychological experience, pain is affected by many factors, including biological,

psychological, and social rather than a single variable.

Aims: To determine the effects of biological, psychological, and social factors on pain level among partic-

ipants experiencing with the COVID-19.

Design: A web-based, retrospective, and descriptive study

Setting: Social media sources such as Facebook, WhatsApp, Instagram, and E-mail

Participants: One hundred forty-nine participants were included.

Methods: Data were collected based on the biopsychosocial model. Pain level was evaluated using the

visual analog scale (VAS). The data were analyzed using descriptive, correlational statistics, and structural

equation modeling.

Results: The mean age of participants was 32.87 (SD = 11.32) years. The VAS scores were associated

with gender (Z = -2.103, p = .035), and chronic disease status (Z = 3.001, p = .003), and the Chalder

Fatigue Scale total score (8 = 0.718, p < .001) associated with biological factors. The Coronavirus Anxiety

Scale scores among psychological factors showed a direct impact on the VAS scores (8 = 0.583, p <

.001). The Patterns of Activity Measure-Pain total score examined within social factors directly affected

the VAS score. The VAS score did not correlate with age, smoking status, hospitalization status, respiratory

support, marital status, education level, employment, and income status.

Conclusions: The pain level in COVID-19 participants was determined by biological, psychological, and

social factors. Females and participants with chronic illness, anxiety, fatigue, and low physical activity

were found to experience high levels of pain. Education and counseling programs for pain management

should be comprehensively structured and include anxiety reduction programs, and fatigue management.
© 2021 American Society for Pain Management Nursing. Published by Elsevier Inc. All rights reserved.

The SARS CoV-2 outbreak that occurred in China in the last
months of 2019 has adversely affected the whole world ;Akila &
Nathan, 2020; Shi et al., 2020). This outbreak was named the new
type of COVID- 19 by the World Health Organization (WHO) and
the WHO declared COVID-19 a global pandemic in March 2020
(Acikgdz & Giinay, 2020; Cucinotta & Vanelli, 2020). The progno-
sis for COVID-19 disease ranges from asymptomatic infection to
multiple organ failure with cardiac, renal, hematologic, and neu-
rologic effects (Berlin, Gulick, & Martinez, 2020). Some COVID-19-
affected patients may experience Acute Respiratory Distress Syn-
drome (ARDS), severe viral pneumonia, and multi- organ failure,
and these conditions can lead to death (Berlin et al., 2020). Indi-
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viduals diagnosed with COVID-19 commonly experience symptoms
such as fever, cough, shortness of breath, sputum, diarrhea, mus-
cle pain, fatigue, insomnia, anorexia, and loss of taste and smell
(Huang et al., 2020; Mizrahi et al., 2020). In addition to these
physical symptoms, patients also suffer from psychosocial prob-
lems such as depression, fear, anxiety, and stress (Dubey et al.,
2020). Individuals diagnosed with COVID-19 also experience a de-
crease in physical activity due to severe burden of these symptoms
(Tison et al., 2020).

Pain, a common symptom of COVID-19, is defined as an un-
pleasant bodily sensation or a complex of sensations that cause
physical discomfort and emotional distress (Naidu & Pham, 2015).
The prevalence of pain in individuals with COVID-19 ranges
from 34.7%-92.3%, and studies emphasize that the pain can con-
tinue for up to 6 months after infection (Badakhsh et al., 2020;
Lacasse et al., 2021). In 45%-75% of cases, COVID-19-related pain is
the primary reason for patients presenting to the emergency de-
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partment (Hartnett et al,, 2020). In terms of pathophysiology, the
inflammation processes are the main factors of COVID-19-related
pain (Fara et al., 2020). The inflammatory process activates natu-
ral immunity and causes the emergence of pro-inflammatory cy-
tokines (Yi et al., 2020). The impaired immune responses and
uncontrolled inflammatory process may cause cytokine storms
(Hu et al., 2021). The cytokine storm may induce damage in var-
ious tissues such as joints and muscles and trigger pain-related
symptoms (El-Tallawy et al., 2020). In addition, the virus causing
COVID-19 significantly targets the angiotensin-converting enzyme
2 (ACE2) receptors in the body. ACE2 receptors are present in the
muscles, brain, and dorsal horn of the spine. Damage to ACE2 re-
ceptors causes hypoxemia, an increase in growth factors, and mi-
crovascular changes in cells (Fara et al., 2020). In particular, ACE2
receptors present in the dorsal horn of the spine are influenced
by the virus and alter pain communication. All these changes can
trigger pain by overexpression in the dorsal root ganglion (Su et al.,
2020).

Pain, which is a major symptom of COVID-19, is not only af-
fected by a single variable but also by many physical, social, and
cultural characteristics (Lacasse et al., 2021). Therefore, a holistic
approach should be adopted in pain assessment and management
(Darnall et al., 2017). Accordingly, the biopsychosocial model of
pain was adapted to elucidate the multidimensional nature of pain
(Gatchel et al., 2020). The model has been identified as the most
successful model to date for understanding pain (Gatchel et al.,
2020; Miaskowski et al., 2020). The developers of the model ar-
gue that each individual is unique, and therefore, biological, psy-
chological, and social factors are necessary for defining subjective
pain (Gatchel et al., 2020). The biological factors associated with
pain are several, including age, gender, comorbid disease, smok-
ing status, fatigue, and sleep problems (Gatchel et al., 2020). The
prevalence of fatigue, one of the biological factors of pain, ranges
from 40%-72% in individuals diagnosed with COVID-19 and is one
of the most debilitating symptoms of COVID-19 (Carfi et al., 2020;
Rudroff et al., 2020). Although fatigue has no universal definition,
it is a general feeling of weakness or an unpleasant subjective feel-
ing that can progress from a lack of energy to a feeling of burnout
(Micklewright et al., 2017). The assessment of the causes of COVID-
19-related fatigue has revealed factors related to the central ner-
vous system (Rudroff et al., 2020). The central nervous system af-
fected by COVID-19 triggers fatigue by causing changes in levels
of neurotransmitters such as serotonin and dopamine, decreased
neuromuscular irritability, axonal inflammation, and demyelination
(Wostyn, 2021).

The psychological factors include depression, anxiety, stress,
fear, and rumination level of patients (Darnall et al., 2017). Anxi-
ety, one of the psychological factors of pain, is the feeling of men-
tal pressure, worries, and physical health changes, often related to
stress (Zis et al., 2017). Moderate to severe anxiety has been ob-
served in patients with COVID-19 (Choi et al., 2020; Peteet, 2020).
Factors such as the rapid spread of this disease, risk of death, lack
of effective treatment, and permanent damage can increase anx-
iety in patients with (Peteet, 2020). Disturbing images and news
about COVID-19 through the media before encountering the dis-
ease may significantly increase the anxiety in individuals after di-
agnosis (Bendau et al.,, 2021). Ongoing anxiety causes an increase
in the metabolic activity of the body and oxygen consumption and
ultimately weakens the immune system.

The social factors comprise race, ethnicity, culture, socioeco-
nomic status, ageism, education level, marital status, employ-
ment status, social support, and activity level of the patient
(Miaskowski et al., 2020). Studies indicate that approximately 70%
of individuals with COVID-19 have a decline in physical activity
(Tison et al., 2020; Woods et al., 2020). The quarantine measures

adopted by individuals with COVID-19 also cause social isolation
and lead to a sedentary life (Woods et al., 2020). In addition, indi-
viduals prefer to avoid physical activity to limit symptoms such as
pain, shortness of breath, and fatigue. However, there is no study
until now to report the assessment of the factors that affect the
pain in participants with COVID-19 based on the biopsychosocial
model. Therefore, this study may contribute to a better under-
standing of pain and related factors on the basis of the biopsy-
chosocial model and in planning appropriate training and interven-
tions according to the needs of participants.

Methods
Aim

This study aimed to examine and evaluate the biopsychosocial
factors that affect pain among participants experiencing COVID-19
using a structural equation modeling (SEM) approach. The follow-
ing research questions were raised in this study:

e What is the mean pain score, measured by VAS self-report, in
participants diagnosed with COVID-19 within the previous 8
months?

o What are the biological, psychological, and social factors that
impact pain severity in participants diagnosed with COVID-19
within the previous 8 months?

o If effective, how is pain impacted by biological, psychologi-
cal, and social factors severity in participants diagnosed with
COVID-19 within the previous 8 months?

Study Design and Setting

In this study, a retrospective and descriptive study design was
used. An anonymous online survey was hosted on the Google
Forms survey platform and distributed using social media sources
(Facebook, WhatsApp, Instagram, and E-mail). The data were col-
lected in February and March 2021 in Turkey. The institutional re-
view board (IRB) approved the study protocol, and good research
practices were followed in this study. The study was conducted
and reported according to the Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE) checklist in reporting
descriptive and correlational studies.

Participants

The inclusion criteria were: (1) participants diagnosed with
COVID-19 disease according to the Ministry of Health criteria
based on PCR test and chest tomography results within 8 months
of entry into study; (2) aged >18 years; (3) having the pain
severity score >2 according to the visual analogue scale (VAS); (4)
able to access the online survey with a smartphone or a computer;
(5) having at least primary level education; and (6) not having
cognitive and psychiatric diagnosis (e.g., schizophrenia, bipolar
illness, and psychotic illness). Participants who did not agree to
participate in the study and those who could not access the online
questionnaire were excluded from the study. A snowball sampling
technique based on personal links was used to reach potential
participants experiencing COVID-19. The sample size of structural
equation model studies determines with various rules including
5 or 10 observations per estimated parameter (Wolf et al., 2013).
The sample size for the current study was determined according
to the N:q rule denoting the ratio of the number of participants
(N) versus model parameters (q) (Kline, 2015). The model in this
study was seen to consist of 14 parameters and, based on the N:q
ratio, the target sample size was calculated to be 140 participants
with COVID-19 to perform SEM.
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Measurement Tools

In this study, pain was evaluated as the dependent variable uti-
lizing VAS. The independent variables of this study were biologi-
cal, psychological, and social factors based on the biopsychosocial
model.

The dependent variable

Self-reported general body pain was measured using the VAS,
which is a widely used tool for clinical pain assessment. The VAS
is a scale used to evaluate pain from a score of 0 (no pain) to 10
(the worst possible pain) points, respectively. Higher scores indi-
cate more severe pain. The pain was classified as mild (score 0-3),
moderate (score 4-6), and severe (score 7-10). The intra-class cor-
relation coefficient (ICC) of the VAS was 0.99 and was high in the
validity and reliability study (Carlsson, 1983).

The independent variables

The following factors within the scope of the biopsychosocial
model were evaluated:

Biological Factors: Age, sex (male vs. female), smoking status
(current smoker vs. ex- smoker vs. never smoked), chronic con-
ditions (yes vs. no), length of time since COVID-19 diagnosis (<1
month vs. 1-3 month vs. 3-5 month vs. >5 months), hospital-
ization status (yes vs. no), and respiratory support (yes vs. no)
were examined. In addition, the fatigue level of participants was
evaluated using the Chalder Fatigue Scale (CFS). The CFS, devel-
oped by Chalder et al, (1993) comprises 11 items and is divided
into two dimensions, physical and mental fatigue. A four-point
Likert-type scale is rated as 0 = less than usual, 1 = no more
than usual, 2 = more than usual, and 3 = much more than usual
(Chalder et al., 1993). The general fatigue score in this study was
obtained from the sum of the scores given to all items. The to-
tal fatigue score ranged from 0-33. A scaled score >12 indicates
a high severity of fatigue. Adin & Ayhan (2019) reported a change
in total item correlation between 0.76 and 0.89 and Cronbach’s al-
pha of 0.89 in the Turkish validity and reliability study (Adin &
Ayhan, 2019).

Psychological Factors: Anxiety was evaluated within the scope
of psychological factors using the COVID-19 Anxiety Scale (CAS).
The CAS developed by Lee et al. (2020) assesses COVID-19-related
anxiety and consists of five items. Each item of scale is rated on a
five-point Likert-type scale ranging from 0 = not at all to 4 = al-
most every day. A higher score indicates a higher severity of anx-
iety in individuals with COVID-19 (Lee et al., 2020). The Turk-
ish validity and reliability study of the scale was conducted by
Evren et al. (2020) and reported the Cronbach’s alpha value be-
tween 0.79 and 0.93 (Evren et al., 2020).

Social Factors: Marital status (single vs. married), an educa-
tion level (primary school vs. high school vs. bachelor’s degree vs.
master’s and doctoral degree), employment (unemployed vs. em-
ployed), income status (low vs. moderate vs. high) were evaluated
to determine the social factors. Activity level was considered as
one of the social factors and assessed with the Patterns of Activ-
ity Measures-Pain scale (POAM-P). The POAM-P consists of three
subgroups (avoidance, overdoing, and ordering), and a total of 30
questions (Cane et al., 2013). A five-point Likert-like scale ranging
from “O = never” to “4 = always” was used in answering the scale.
The total score of the scale is calculated by adding the score given
to each item. Higher scale scores indicate decreasing activity levels
of the participants. Turkish validity and reliability study conducted
by Suygun, & Celenay (2021) and the Cronbach’s alpha value was
reported to be 0.84-0.94 (Suygun & Celenay, 2021).

Data Collection

The questionnaire was prepared in Google Forms (Google LLC,
Mountain View, California, USA) for an online survey to collect data
in February 2021. The survey link was forwarded to potential par-
ticipants using social media platforms, including WhatsApp, Face-
book, Instagram, and e-mail. In the first part of the online survey,
information about the study was provided. Afterward, all ques-
tions in the questionnaire were accessible to the participants who
agreed to participate in the study, and they were asked to answer.
The online survey took nearly 10-15 min to complete.

Ethical Considerations

This study was approved by the Non-Interventional Clinical Tri-
als Ethics Committee of X University (Approval number: X). The
recommendations of the Association of Internet Researchers (AolR)
Ethics Working Committee were utilized in researching the inter-
net. The first part of the online survey contained the study details
and an informed consent form. Before participating in the online
survey, participants were required to provide consent to partici-
pate in the study by ticking the “I have read the information, and I
agree to voluntarily participate in the study” box. Informed consent
was obtained from each participant with a confirmation button,
and the questions were not accessible to those who did not agree
to participate in the survey. In the informed consent form, partici-
pants were assured of anonymity and they were free to withdraw
from the study at any time, and that the data would only be used
in the academic field.

Data Analysis

The data were analyzed using SPSS version 25.0 (IBM Corp,
Armonk, New York). The normality test carried out using the
Kolmogorov-Smirnov test, histogram, and normal Q-Q plot. De-
scriptive data of participants (age, VAS, CFS, CAS, and POAM-
P scores) were described by means and standard deviations
(SD). Categorical variables (gender, marital status, smoking status,
chronic conditions, hospitalization status, respiratory support, em-
ployment, income status, and education level) were presented as
frequencies with percentages. The Mann-Whitney U test and the
Kruskal-Wallis test were used to compare the mean scores of the
VAS and categorical variables. In addition, Spearman’s correlation
coefficient test was used to evaluate correlations between quanti-
tative data (age) and the mean scores of the VAS.

The normal distribution of the study data was confirmed us-
ing skewness and kurtosis (Tabachnick et al., 2007). SEM was per-
formed to define direct, indirect, and total effects of fatigue, anxi-
ety, and physical activity on pain level using the AMOS computer
program. The structural model of the study was conducted with
the path analysis. Path analysis defines the magnitude and im-
portance of causal associations between variables and is a part of
multiple regression analysis (Grapentine, 2000). The effect of an
independent variable on a dependent variable was shown with a
standardized regression coefficient (8) in the path model. In the
current study, the independent variables were fatigue, anxiety, and
physical activity, whereas the dependent variable was pain level.
The critical ratio (CR) value was calculated by dividing an esti-
mate by its standard error. The path parameter was statistically
significant if the CR was >1.96 for a regression weight (Hox &
Bechger, 1998). For all analyses, the level of statistical significance
was specified as p < .05. In addition, measurement equations were
created using a maximum likelihood solution to estimate the VAS
scores (dependent parameter) with the CFS, CAS, and POAM-P (in-
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Figure 1. The distribution of pain scores.

dependent parameter) scores. In this context, measurement equa-
tions were structured as follows:

o Dependent variable = § x (independent variable) + standard
error

Results
Descriptive Characteristics of the Participants

The power of the study was reached by a total of 149 partici-
pants diagnosed with COVID-19 between February and March 2021.
The average age of participants was 32.87 (SD = 11.32) years. The
majority of participants were female (75.2%) and had a bachelor’s
degree (61.7%). Nearly half the number of participants (49%) were
married. Moreover, 61.1% of participants had moderate-income, and
62.4% of them were employed; most of the participants (75.8%)
never smoked, and 18.1% were current smokers; 24.2% of partic-
ipants had at least one chronic disease (asthma [4%], hyperten-
sion [2.7%], type Il diabetes mellitus [2%], and nearly half of them
(49.7%) had the length of time since COVID-19 diagnosis rang-
ing from 3-5 months. Among the participants, 9.4% of participants
were hospitalized for COVID-19, and 6% received respiratory sup-
port (Table 1). The mean total score of VAS was 4.04 (SD = 2.23)
points (Fig. 1). Normal distribution assumptions were provided in
this study due to Kurtosis and Skewness values are between -1.5
and +1.5.

Effects of Biological Factors on Pain

The VAS scores correlated with the gender of the participants
and were significantly higher in female participants (Z = -2.103,
p = .035). VAS scores were also found to be significantly higher in
those participants with a chronic disease (Z = 3.001, p = .003).
However, the VAS scores did not show a significant association
with age (r = 0.107, p = .194), smoking status (F = 0.535, p = .765),
hospitalization status (Z = 0.183, p = .855), and respiratory support
(Z = 1031, p = .302) (Table 2). In addition, the CFS scores were
evaluated in the scope of biological factors. The mean total score
was 17 points (SD = 7.65), indicating a high severity in fatigue. The
VAS score was directly and positively affected by CFS total score

(B = 0.718, p < .001) (Table 3). An equation was created to calcu-
late VAS scores (dependent parameter) using the CFS scores based
on the maximum probability solution (Fig. 2). The specified mea-
surement equation is:

Pain (VAS) = (0.72) Fatigue (CFS) + (0.036) error
Effects of Psychological Factors on Pain

The CAS scores were evaluated within the scope of psycholog-
ical factors. The mean CAS score was 4.65 (SD = 3.81). The CAS
scores directly influenced the VAS scores (8 = 0.583, p < .001)
(Table 3). An equation was created to determine VAS scores (de-
pendent variable) with CAS scores utilizing the maximum proba-
bility solution (Fig. 2). The specified measurement equation is:

Pain (VAS) = (0.58) Anxiety (CAS) + (0.063) error

Effects of Social Factors on Pain

The VAS score did not indicate any significant relationship with
marital status (Z =-1.877, p = .060), education level (F = 2.521,
p = .471), employment (z = -1.338, p = .181), and income status
(F = 4.408, p = .110) (Table 2). Then, the POAM-P scores of the
participants were assessed within the social factors. Participants
had an average POAM-P score of 77.99 (SD = 14.45), indicating a
low level of physical activity. The VAS score was directly affected
by POAM-P total score (8= 0.380, p < .001) (Table 3). An equa-
tion was created to calculate VAS scores (dependent parameter)
using the POAM-P scores based on the maximum probability so-
lution (Fig. 2). The specified measurement equation is:

Pain (VAS) = (0.38) Physical activity (POAM-P) + (0.014) error

Discussion

One of the most common symptoms experienced by individ-
uals diagnosed with COVID-19 is pain which is manifested due
to conditions such as an increase in pro-inflammatory cytokines
and damage to the ACE2 receptors. Studies have found that the
pain experienced by individuals with COVID-19 is moderate (El-
Tallawy et al., 2020; Lacasse et al., 2021). Lacasse et al. (2021) con-
ducted a study on individuals with COVID-19 who experienced
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Table 1
Descriptive Characteristics of the Patients (N = 149)
Characteristic n % Mean SD
Biological factors Age (year) (min:19, max: 78) 32.87 11.32
Sex
Female 112 75.2
Male 37 24.8
Smoking status
Current smoker 27 181
Ex-smoker 9 6.1
Never smoked 113 75.8
Chronic conditions
Yes 36 24.2
No 113 75.8
Length of time since COVID-19
diagnosis 11 7.4
<1 month 30 20.1
1-3 months 74 49.7
3-5 months 33 22.1
>5 months
Hospitalization status
Yes 14 9.4
No 135 90.6
Respiratory support
Yes 9 6.0
No 140 94.0
Fatigue (CFS Total Score) 17.0 7.65
(min:1.00, max: 33.0)
Psychological factors Anxiety (CAS Total Score) 4.65 3.81
(min:0.00, max:16.0)
Social factors Marital status
Married 73 49.0
Single 76 51.0
Education level
Primary school 13 8.7
High school 25 16.8
Graduate 92 61.7
Postgraduate 19 12.8
Employment
Unemployed 56 37.6
Employed 93 62.4
Income status
Low 26 17.4
Moderate 91 61.1
High 32 21.5
Activity level (POAM-P Total 77.99 14.45
Score) (min:30.00,
max:117.00)
Pain level
VAS (min:1.00, max:10.00)* 4.04 2.33

SD = standard deviation; min = minimum; max = maximum; CFS = Chalder Fatigue Scale; CAS = Coronavirus Anxiety Scale; POAM-
P = Patterns of Activity Measure-Pain; VAS = visual analogue scale

Physical activity

Pain

0.72 0.58

Fatigue Anxiety

Figure 2. Results of the path analysis.
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Table 2
Comparison of Pain by Variables from the Biopsychosocial Model (n = 149)
VAS
Dimension Characteristic Mean (SD) Test statistics
Biological factors Age (year) r = 0.1072
p=.194
Gender
Female 4.52 (0.23) Z = -2.103"
Male 2.37 (0.29) p =.035
Smoking status F= .535¢
Current smoker 3.21 (0.39) p =.765
Ex-smoker 3.98 (1.12)
Never smoked 3.06 (0.21)
Chronic conditions Z = -3.001°
Yes 2.65 (0.19) p = .003
No 427 (0.46)
Length of time since COVID-19
diagnosis 4.18 (0.88) F = 2.789¢
<1 month 2.96 (0.42) p = .425
1-3 months 2.90 (0.27)
3-5 months 3.05 (0.36)
>5 months
Hospitalization status Z =-0.183"
Yes 3.35 (0.70) p = .855
No 3.01 (0.19)
Respiratory support Z =-1.031"
Yes 3.55 (0.64) p=.302
No 3.01 (0.19)
Social factors Marital status
Married 3.72 (0.24) Z=-1877°
Single 3.38 (0.28) p = .060
Education level F = 2.521¢
Primary school 4.06 (0.60) p = 471
High school 3.80 (0.51)
Graduate 4.05 (0.23)
Postgraduate 3.90 (0.59)
Employment Z =-1.338°
Unemployed 3.33 (0.32) p =.181
Employed 3.50 (0.23)
Income status F = 4.408°
Low 3.42 (0.42) p=.110
Moderate 3.15 (0.24)
High 3.14 (0.39)
VAS = visual analogue scale; SD = standard deviation.
@ Spearman correlation test.
b Mann-Whitney U test.
¢ Kruskal-Wallis test.
Table 3
The Effect of Fatigue, Anxiety, and Physical Activity on Pain (n = 149)
Independent variables | Path | Dependent B SE P value Critical Direct | Indirect | Total
variables ratio effect effect effect
CFS total score —> | VAS 0.718 0.036 <0.001 7.655 0.718 0.000 0.718
CAS total core — | VAS 0.583 0.063 <0.001 6.640 0.583 0.000 0.583
POAM-P total score —» | VAS 0.380 0.014 <0.001 4.756 0.380 0.000 0.380

CAS, Coronavirus Anxiety Scale; CFS, Chalder Fatigue Scale; POAM-P: Patterns of Activity Measure-Pain; VAS, Visual Analogue Scale

SE: Standard error, B: a standardized regression coefficient

pain for >3 months due to COVID-19 and observed the pain in-
tensity of 6.13 in such patients. Accordingly, in the current study,
individuals with COVID-19 reported moderate pain with a pain in-
tensity of 4.04. This moderate level of pain experienced by indi-
viduals with COVID-19 is due to the varying nature of the disease.
Overall, the pain levels of individuals with COVID-19 are moderate,
as some are asymptomatic, and others experience severe symptom
burden. Pain is affected by many factors due to its versatile nature.
Therefore, as with other diseases, pain in COVID-19 is a significant
symptom that must be addressed in a multifaceted way. This study
was the first to assess the effects of the biological, psychological,
and social factors based on the biopsychosocial model on pain level
in individuals with COVID-19 using an SEM approach. The findings

of this study indicate that the biological, psychological, and social
factors influence the pain severity.

We analyzed biological factors such as age, gender, chronic
illness, smoking status, duration of diagnosis, hospital stay,
and fatigue in terms of their effects on pain. Although
Lacasse et al. (2021) determined that some factors such as age,
smoking status, and hospitalization have a significant impact on
pain, our study findings reveal no significant relationship between
pain and the above-mentioned factors. This difference may be due
to the discrepancy between other factors affecting pain, such as the
individuals’ chronic illness and fatigue severity. Chronic diseases
lead to a more severe course of COVID-19 infection by weakening
the immune system and causing damage to ACE2 receptors and the
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renin-angiotensin-aldosterone system (RAAS) (Su et al,, 2020). In-
deed, this study revealed that the presence of chronic disease ex-
acerbates pain in COVID-19 disease. Similar to these findings, ear-
lier studies have reported that comorbid diseases influence pain
levels in individuals with COVID-19 (Lacasse et al., 2021). More-
over, our study determined that gender is another biological fac-
tor impacting pain in individuals experiencing COVID-19. In con-
trast with this finding, Fallon et al. (2020) stated that there is no
direct relationship between pain and gender in COVID-19 disease
(Fallon et al., 2020). However, it has been emphasized in the liter-
ature that women experience more severe pain than men when
they suffer from chronic diseases (Fallon et al., 2020). Although
the reason for this has not been clarified yet, it may be because
the hormonal balance in women is more sensitive in perceiving
symptoms and a lower pain threshold of women than that of men
(Boerner et al., 2018). Fatigue is another biological factor that af-
fects pain level in individuals experiencing COVID-19. We observed
that participants with high fatigue levels experienced severe pain
levels and that fatigue has a direct effect on pain levels in partici-
pants experiencing COVID-19. Zou et al. (2020) conducted a study
with elderly individuals diagnosed with COVID-19 and found that
pain and fatigue were interrelated (Zou et al.,, 2020). Fatigue is
among the primary biological factors to increase pain and plays
an important role in pain pathophysiology (Moldofsky & Patcai,
2011; Wostyn, 2021). In addition, fatigue increases negative ill-
ness perception in individuals, and this leads to disease-related
symptoms, including pain, shortness of breath, and insomnia. In-
dividuals suffering from fatigue are unable to suppress long-term
pain, have trouble coping with it, and consequently experience
greater pain (Miaskowski et al., 2020; Nijrolder et al., 2010). It has
been reported that fatigue may increase pain due to stimulation
in the central nervous system and changes in the expression of
neurotransmitters, including serotonin and dopamine (Clauw et al.,
2020; Townsend et al., 2020).

In this study, anxiety was evaluated as a psychological fac-
tor within the scope of the BPS model. In individuals experienc-
ing COVID-19, anxiety and pain are two closely related symptoms
(Pimentel et al., 2020). The literature on COVID-19 states that anx-
iety can increase pain due to respiratory and endocrine events,
weakened immune system, accelerated oxygen demand, and esca-
lated muscle tension (Parizad et al., 2021; Pimentel et al., 2020).
On the other hand, in a study conducted with individuals with
COVID-19, Fallon et al. (2020) reported that patients with chronic
pain experienced more anxiety than those in the non-pain group
(Fallon et al.,, 2020). Individuals with anxiety experience excessive
muscle tension, and this condition especially triggers muscle pain
by causing physiological stimulation. In this context, anxiety is em-
phasized as a factor that increases pain severity and the perceived
disease burden (Lumley et al., 2011; Miaskowski et al., 2020). In
other words, it is a cyclic phenomenon; as anxiety increases pain,
pain also triggers anxiety. Furthermore, the results of this study re-
vealed that participants with anxiety experienced more pain.

One of the most important social conditions that affect individ-
uals experiencing COVID-19 is the decline in physical activity due
to both the symptoms of the disease and the quarantine require-
ments in its treatment. Therefore, according to the BPS model, the
activity level examined in this study was found to be one of the
social factors affecting pain severity in participants. Reduced phys-
ical activity and pain are two strongly interrelated symptoms in
COVID-19 (Tison et al., 2020). Quarantine procedures and symp-
toms such as pain, fatigue, weakness, and anxiety due to COVID-
19 cause a decline in physical activity (Woods et al., 2020). Physi-
cal activity improves immune function in chronic systemic inflam-
mation and various diseases while strengthening the immune sys-
tem reduces the symptoms, such as pain associated with COVID-19

(Bourdas & Zacharakis, 2020). It also supports individuals in terms
of psychosocial aspects and reduces symptoms of depression and
anxiety (Callow et al., 2020). Studies emphasize that physical and
psychosocial aspects of pain can be affected by physical activity
(Fallon et al., 2020; Feter et al., 2020). Compatible with the studies
on COVID-19, this study revealed that a decrease in physical activ-
ity increased pain severity in participants.

Strengths and Limitation

The present study had a number of strengths. First, this study
described the impact on pain of the physical, psychological and so-
cial factors using SEM. Second, this study is the first to examine all
aspects of pain in participants with COVID-19 and provides impor-
tant contributions to the literature. Third, anxiety directly caused
by COVID-19 was evaluated in this study using CAS. However, the
study also had some limitations. The sample of the study consisted
of a young population, and, therefore, before generalizing the re-
sults, it should be tested, especially in the context of an older pop-
ulation. In addition, some participants may have had trouble re-
membering the symptoms they experienced, as data were collected
months after their COVID-19 diagnosis. Finally, to observe changes
in pain levels over time, longitudinal data are needed.

Conclusions

To conclude, pain levels in participants experiencing COVID-19
are associated with biological, psychological, and social factors ac-
cording to the biopsychosocial model. Pain intensity was higher in
women and participants with chronic diseases. Participants experi-
encing COVID-19 with fatigue and anxiety experienced higher pain
levels. In addition, low physical activity level was found to increase
pain in participants experiencing COVID-19. This study shows that
the “biopsychosocial model” is a useful guide in the evaluation of
pain, and additional studies are needed to evaluate whether it can
predict all factors related to COVID-19-related pain.

Clinical Implications

The current study emphasized that health professionals should
consider that pain level is affected by the combination of various
factors such as gender, chronic disease, fatigue, anxiety, and physi-
cal activity. The education and counseling programs for pain man-
agement should be comprehensively structured and also include
reduction programs for anxiety, fatigue, and physical activities.
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