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ABSTRACT

Objectives: We evaluated pain, fatigue, anxiety, depression, and quality of life in patients 
hospitalized for coronavirus disease 2019 (COVID-19) and observed them over a period of 3 
months. We also investigated the relationship of these symptoms to age, sex, disease severity, 
and levels of anxiety and depression. 
Methods: The study included 100 confirmed COVID-19 patients (i.e., positive on a polymerase 
chain reaction test) between the ages of 18 and 75 years. Pain (visual analog scale [VAS]), fatigue 
(fatigue severity scale), anxiety, and depression (hospital anxiety and depression scales) were 
evaluated on the first day of hospitalization and at 1-month and 3-month follow-ups. The short 
form-12 questionnaire was used to measure quality of life at the 1-month and 3-month follow-
ups. 
Results: No differences were found in pain, fatigue, anxiety levels, depression levels, and 
quality of life according to disease severity. High VAS scores at hospital admission were related 
to continued pain at the 3-month follow-up (odds ratio [OR], 1.067; p < 0.001). High VAS (OR, 
1.072; p = 0.003) and anxiety levels (OR, 1.360; p = 0.007) were related to severe fatigue at the 
3-month evaluation. 
Conclusion: Pain, fatigue, anxiety, and depression appear to be long-term sequelae of 
COVID-19 and can affect quality of life. High VAS and anxiety levels were found to be associated 
with long-term fatigue. 
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Introduction 

On February 11, 2020, the World Health Organization (WHO) named a new disease caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), coronavirus disease 2019 
(COVID-19), and declared the COVID-19 pandemic on March 11, 2020 [1]. Since then, the virus 
has spread rapidly around the world. As of June 2022, more than 535 million people had been 
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infected with COVID-19, and 6 million had died [2]. 
COVID-19 can affect all age groups, from infants to the 

elderly, and manifests as a viral disease with a wide range 
of clinical symptoms, of which fatigue, fever, and cough are 
the most common [3]. The most frequent musculoskeletal 
symptoms are myalgia, arthralgia, back pain, and fatigue, 
which can be seen from the onset of symptoms through the 
most severe stages of the disease [4‒6]. Symptoms such 
as fatigue and dyspnea have been shown to persist beyond 
the acute stage to long after discharge from the hospital, 
emphasizing the importance of long-term follow-up and 
the rehabilitation therapy needs of COVID-19 patients [7]. 
References to long-term COVID or post-COVID syndrome 
have come to the fore. The National Institute for Health and 
Care Excellence defines post-COVID syndrome as “signs 
and symptoms that develop during or after an infection 
consistent with COVID-19 that last more than 12 weeks and 
cannot be explained by another diagnosis” [8]. 

The current literature supports the premise that pain in 
COVID-19 patients is due, at least in part, to the neurotropism 
of SARS-CoV-2. Pain can be caused by the interaction of 
the virus with the angiotensin-converting enzyme isoform 
2 receptors in spinal neurons and microglia, by immune 
system-mediated inflammation, or by viral damage [9]. 

Pain and fatigue dramatically affect quality of life. In one 
study, the quality of life was found to be worse in COVID-19 
patients with persistent pain [10], but the factors associated 
with these persistent symptoms were unclear. In this study, 
we evaluated musculoskeletal symptoms such as pain and 
fatigue, levels of anxiety and depression, and the quality of 
life in patients hospitalized for COVID-19 and followed them 
for 3 months. We also investigated how their symptoms 
were linked to age, sex, disease severity, and levels of anxiety 
and depression. 

Materıals and Methods  

Participants 
This was a single-center cohort study that included confirmed 
COVID-19 (i.e., polymerase chain reaction positive) patients 
between ages 18 and 75 years who were hospitalized at 
the Afyonkarahisar Health Sciences University Hospital, 
Pandemic Service between February 15, 2021 and July 15, 2021 
and voluntarily agreed to participate. 

We excluded patients who were unwilling, illiterate, or 
pregnant and patients with a history of chronic pain or 
fatigue during the past 6 months (before COVID-19). We 
also excluded critically ill patients with respiratory failure 
requiring mechanical ventilation, shock, or organ failure 
requiring admission to the intensive care unit (ICU). Patients 

who were later taken to the ICU or who could not be reached 
during the follow-up period were excluded. 

A total of 242 patients were hospitalized with a diagnosis of 
COVID-19 at the Afyonkarahisar Health Sciences University 
Hospital between February 1, 2021 and July 1, 2021. Forty-two 
patients were > 75 years old, 19 did not want to participate, 
26 had chronic fatigue and pain symptoms, 8 were illiterate, 
and 6 were pregnant. Thus, 141 patients were assessed for 
eligibility. Of the 141 patients, 21 could not be reached for 
follow-up by telephone, 5 had communication problems due 
to language differences, and 15 were transferred to the ICU. 
Therefore, the remaining 100 patients were contacted and 
completed the questionnaire (Figure 1). 

Assessments 

Pain 
For the pain assessment, we used the visual analog scale 
(VAS), which is easy to understand, apply, and interpret. 
It provides valid and reliable data in a short time. Using a 
visual linear scale of 100 mm, the patient was told that point 
0 represented no pain and point 100 represented the most 
severe pain they had ever felt in their life. The patient was 
asked to put a mark on the point corresponding to his/her 
pain. Patients who marked a VAS score of more than 4 mm 
were considered to have pain [11]. In addition, we determined 
the location of their pain (neck, back, low back, upper 
extremity, lower extremity). 

242 Hospitalization for 
COVID-19

141 Assessed for 
eligibility

42 Patient over 75 years
19 Did not want to participate
26 Had chronic fatigue
8 Illiterate patients
6 Pregnancy

15 Transferred to ICU
4 Patients could not be reached because of 

incorrect phone numbers
17 Patients did not answer the telephone
5 Patients had communication problems

100 Patient population

100 Statistical analysis 

Figure 1. Diagram of patient sample selection and exclusions 
(boxes on the right).
COVID-19, coronavirus disease 2019; ICU, intensive care unit.
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Fatigue 
Fatigue was evaluated using the Turkish version of the 
fatigue severity scale (FSS). The FSS consists of 9 items, and 
each item is scored on a 7-point scale from 1 to 7 (1, strongly 
disagree; 7, strongly agree). The total score is calculated by 
deriving the arithmetic mean. In our study, patients were 
considered to have severe fatigue if the total FSS score was 
≥ 4 [12]. 

Anxiety and depression 
We used the hospital anxiety and depression scale (HADS) 
to determine the risk of anxiety and depression in patients 
and to determine its level. The HADS consists of 2 subscales 
to evaluate anxiety and depression, and the cutoff scores in 
the Turkish version are 10 for the anxiety subscale and 7 for 
the depression subscale [13]. 

Quality of life 
The short form-12 (SF-12) was used to evaluate patients’ 
quality of life. The SF-12, a shortened and simplified version 
of the SF-36, is an easy-to-administer questionnaire. It 
assesses the 2 main components of general health, physical 
and mental health, and consists of 12 questions. High scores 
indicate good health. 

Patients’ demographic information was obtained including 
comorbidities, initial COVID-19 symptoms, vaccination status, 
and drugs used by the patient. Pain, fatigue, anxiety, and 
depression were evaluated on the first day of hospitalization 
(initial) and at the 1-month and 3-month follow-ups. The 
1-month and 3-month patient evaluations were conducted 
over the telephone. In these phone interviews, answers to 
the SF-12 questionnaire were used to measure the patients’ 
quality of life, pain, fatigue, anxiety, and depression. 

A patient’s COVID-19 illness was classified as mild, 
moderate, or severe according to the severity of their 
symptoms. Levels of pain, fatigue, anxiety, depression, and 
quality of life were compared according to disease severity. 
The disease severity classification was determined based on 
the clinical management guidelines for COVID-19 published 
by the WHO. Patients without evidence of pneumonia or 
hypoxia were classified as mild cases. Patients with clinical 
signs and symptoms of pneumonia but no signs of severe 
pneumonia and no need for oxygen were classified as 
moderate cases. Patients with signs and symptoms of 
pneumonia, a respiratory rate of more than 30 breaths per 
minute, severe respiratory distress, or a saturated oxygen 
level in room air of < 90% were considered severe cases [14]. 

The correlations between symptoms and quality of life 
were investigated. In addition, the factors that could predict 
pain and fatigue at the 3-month follow-up were assessed. 

Statistical Analysis 
The statistical analysis was performed using IBM SPSS ver. 
20.0 (IBM Corp.). The distribution of continuous variables 
was evaluated using the Shapiro-Wilk test. For descriptive 
statistics, the number of units, percent, and median (range) 
values were given. For comparisons of 2 independent groups 
using nonparametric data, the Mann-Whitney U-test was 
applied. For a comparison of 3 independent groups using 
nonparametric data, the Kruskal-Wallis test was used. A 
Spearman correlation analysis was used to evaluate the 
associations between quantitative variables. Prior to logistic 
regression analysis, we used the chi-square test, Student 
t-test, and analysis of variance to identify factors related 
to long-term pain and fatigue with p < 0.1. These factors 
were then analyzed using logistic regression analysis. A 
p-value less than 0.05 was considered to indicate statistical 
significance. 

Ethical Approval and Ministry Permission 
We received approval for this study from the Afyonkarahisar 
Health Sciences University, Clinical Research Ethics 
Committee (January 8, 2021; Protocol 2021/57), as well as 
permission from the Ministry of Health of the Republic of 
Turkey. The ClinicalTrials.gov identifier number for the study 
is NCT04454333. The study was conducted following the 
principles of the Declaration of Helsinki. Written informed 
consent for the study was obtained.

Results 

The patients’ demographic data, comorbidities, initial 
symptoms, pain sites, drugs used, and vaccination status are 
presented in Table 1. The frequencies of pain, severe fatigue, 
anxiety, and depression are shown in Figure 2. 

The mean VAS, FSS, HADS-anxiety, HADS-depression, 
and SF-12 scores for female and male patients at their initial, 
1-month, and 3-month follow-up evaluations are given in 
Table 2. The VAS score was higher in females than in males in 
both the 1-month and 3-month follow-ups (p =0.040, p =0.007, 
respectively). The mean VAS, FSS, HADS-anxiety, HADS-
depression, and SF-12 scores showed statistically significant 
changes at 1 month and 3 months, respectively (Table 2). 

There were no differences in pain severity, fatigue, anxiety, 
or depression according to disease severity (p > 0.05). When 
males and females were examined separately, the 3-month 
VAS value in the moderate disease category was significantly 
higher in females than in males (p = 0.009). In patients 
with severe disease, anxiety and depression scores were 
significantly higher in females than in males at the 3-month 
follow-up (p = 0.038, p = 0.010, respectively) (Table 3). 
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In the initial evaluations, VAS values and fatigue levels 
showed a moderately positive correlation (p < 0.001, r = 0.38). 
In the long-term follow-up at 3 months, the correlation 
continued (p < 0.001, r = 0.35). 

A weak correlation was found between the severity of 
depression symptoms and the VAS scores (p = 0.007, r = 0.27). 
In the long-term (3-month) follow-up, the correlation was 
not maintained (p = 0.058). 

In the evaluations done at hospital admission and at 3 
months, moderately positive correlations between fatigue and 
depression symptoms (p < 0.001; r = 0.52, r = 0.35, respectively) 
and between fatigue and anxiety symptoms (p < 0.001; r = 0.61, 
r = 0.44, respectively) were detected. 

SF-12 scores were negatively and weakly correlated with 
VAS scores at 3 months (p < 0.001, r = 0.261). SF-12 scores 
showed moderately negative correlations with fatigue 
(r = 0.607), depression (r = 0.538), and anxiety (r = 0.564) at 3 
months. 

Comparisons of age; sex; presence of comorbidities; and 
VAS, FSS, HADS-anxiety, and HADS-depression scores 
in patients with and without pain in the third month are 
shown in Table 4. Sex (p = 0.018), initial VAS values (p < 0.001), 
HADS-depression scores at 3 months (p = 0.002), and FSS 
scores at 3 months) (p < 0.001) were statistically different 
between the patients with and without pain at 3 months 
(Table 4). Next, we analyzed sex, initial VAS values, HADS-
depression scores (3-month), and FSS scores (3-month) 
using logistic regression analysis and found that high VAS 
values at hospital admission were predictive of pain in the 
3-month follow-up (odds ratio [OR], 1.067; p < 0.001) (Table 5). 

Comparisons of age, sex, and presence of comorbidities, as 
well as VAS, FSS, HADS-anxiety, and HADS-depression scores 

Table 1. Demographic information, comorbidities, initial 
symptoms, pain sites, medications, and vaccination status 
of patients hospitalized for COVID-19

Variable Value (n = 100)

Age (y), mean ± SD (range) 53.45 ± 12.76 (20–75)
Sex (male:female) 49:51
Education
 No formal education 3
 Primary school 39
 High school 33
 University 25
Comorbidities
 None 31
 Hypertension 5
 Diabetes mellitus 10
 Coronary artery disease 1
 Chronic respiratory disease 1
 Other 24
 Multiple 28
Initial symptoms
 Fever 34
 Cough 65
 Sore throat 21
 Headache 26
 Musculoskeletal pain 46
 Fatigue 63
 Loss of taste and smell 8
Pain sites
 Cervical 66
 Back 77
 Low back 55
 Upper extremity 64
 Lower extremity 68
Analgesic
 NSAID 43
 Paracetamol 35
 Opioids 3
 None 14
Drug
 Favipiravir 93
 None 7
 Corticosteroids 69
Vaccination status
 None 75
 1 Dose Sinovaca) 4
 2 Doses Sinovac 15
 1 Dose BioNTechb) 1
 2 Doses BioNTech 1
 2 Doses Sinovac, 1 dose BioNTech 3
 2 Doses Sinovac, 2 doses BioNTech 1

COVID-19, coronavirus disease 2019; n, number of patients; SD, standard 
deviation; NSAID, nonsteroidal anti-inflammatory drug.
a)CoronaVac, b)mRNA BNT162b2.
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Figure 2. Frequency of symptoms at initial, 1-month, 
and 3-month follow-up evaluations.
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in patients with and without pain in the third month are given 
in Table 6. VAS (3-month, p = 0.001), HADS-anxiety (3-month, 
p < 0.001), and HADS-depression (3-month, p < 0.001) scores 
showed a statistically significant difference between patients 
with and without severe fatigue in the third month. We then 
analyzed VAS (3 months), HADS-anxiety (3 months), and 
HADS-depression (3 months) scores using logistic regression 
analysis and found that high VAS scores (OR, 1.072; p = 0.003) 
and anxiety levels (OR, 1.360; p = 0.007) were predictive of 
severe fatigue in the third month (Table 7). 

Discussion 

Arthralgia and myalgia are not unique to COVID-19 and 
are common symptoms of flu-like syndromes [15]. Myalgia 
is seen in up to 50% of COVID-19 patients [16]. We found 
the frequency of pain to be 46% in hospitalized COVID-19 
patients. In a Turkish study, the most common pain symptoms 
were myalgia and arthralgia (69.2%) [17]. In another study, 
159 patients reported at least 1 type of pain syndrome, 
with a prevalence of 71.6% [18]. Hoong et al. [19] reported 
that 30% of 294 hospitalized COVID-19 patients reported 
musculoskeletal symptoms. Of these, 88 patients (37.5%) had 
myalgia, 5.7% had arthralgia, 6.8% had new-onset back pain, 
and 50% had diffuse body pain. In our study, a detailed pain 
examination was conducted according to regions of the body, 
and back pain was found to be the most prevalent site (77%). 
This was followed by lower extremity pain (68%), neck pain 
(66%), upper extremity pain (64%), and low back pain (55%). 

In a study of 379 patients in our hospital, the frequency of 
myalgia was found to be higher among patients in the ICU than 
on the ward [20]. Studies have reported that the frequency 
of pain increases as the severity of the disease increases. For 
example, in one study, low lymphocyte and high D-dimer levels, 
the presence of back pain, computed tomography findings of 
COVID-19, longer hospital stays, and chronic disease were 
associated with post-COVID-19 musculoskeletal symptoms 
[21]. Disser et al. [16] concluded that myalgia could be a 
predictive factor in determining overall disease severity 
in patients with abnormal chest computed tomography 
and radiography findings. Furthermore, Tuzun et al. [22] 
reported a higher incidence of arthralgia in patients with 
severe COVID-19, whereas Hoong et al. [19] concluded that 
the presence of musculoskeletal symptoms was not related 
to the risk of developing pneumonia. In our study, there were 
no significant differences in VAS scores according to disease 
severity. As far as we know, our study is the first to evaluate 
the presence and severity of pain in COVID-19 patients using 
the VAS. Unlike other studies, our study investigated whether 
the severity of pain, rather than the subjective presence of 
pain, changed according to the severity of the disease. Pain 
severity did not differ significantly between groups based on 
disease severity. Myalgia is a common symptom in COVID-19. 
Its presence may vary according to the severity of the 
disease. However, there is not enough evidence to conclude 
that the severity of myalgia increases according to the 
severity of the disease. 

Studies have shown that symptoms such as myalgia, 
anxiety, and fatigue are more persistent in females than in 
males in long-term follow-ups [23,24]. More fatigue, pain, 

Table 2. Mean VAS, FSS, HADS-anxiety, HADS-depression, 
and SF-12 scores at initial, 1-month, and 3-month follow-up 
evaluations in female and male COVID-19 patients

Evaluation time Male (n = 49) Female (n = 51) p

Age (y) 54.49 ± 13.27 52.45 ± 12.31 0.42

VAS
 Initial 24.48 ± 32.58a) 37.64 ± 37.04a) 0.071

 1 Month 11.22 ± 18.1 20.39 ± 23.36b) 0.040

 3 Months 2.75 ± 8.35b) 8.33 ± 12.35c) 0.007

 p* < 0.001 < 0.001
FSS
 Initial 4.99 ± 1.88a) 5.11 ± 1.55a) 0.825

 1 Month 3.32 ± 1.83b) 3.54 ± 1.77b) 0.508

 3 Months 2.38 ± 1.85c) 2.71 ± 1.63c) 0.229

 p* < 0.001 < 0.001
HADS-anxiety
 Initial 9.93 ± 5.19a) 9.92 ± 5.29a) 0.975

 1 Month 4.18 ± .08b) 4.76 ± 4.28b) 0.390

 3 Months 2.42 ± 3.98c) 2.76 ± 3.78c) 0.409

 p* < 0.001 < 0.001
HADS-depression
 Initial 10.28 ± 5.88a) 10.27 ± 5.83a) 0.981

 1 Month 3.95 ± 4.43b) 4.29 ± 4.15b) 0.413

 3 Months 2.87 ± 5.16c) 2.49 ± 3.67c) 0.243

 p* < 0.001 < 0.001
SF-12
 1 Month 74.57 ± 15.71 75.31 ± 15.03 0.970

 3 Months 86.83 ± 16.36 87.68 ± 15.58 0.869

 p* < 0.001 < 0.001
Data are presented as mean± standard deviation.
VAS, visual analog scale (for measuring pain); FSS, fatigue severity scale; 
HADS, hospital anxiety depression scale; SF-12, short form-12 (quality of 
life questionnaire); COVID-19, coronavirus disease 2019.
a-c)Different letters in the same column indicate within-group differences.
*Significance level of intragroup data; p-values < 0.05 indicate statistical 
significance.
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Table 3. Comparison of fatigue, anxiety, depression, and quality of life according to disease severity and sex

Variable Evaluation  
time

Mild disease (n = 43) Moderate disease (n = 47) Severe disease (n = 10)
p

Male Female Male Female Male Female

Age (y) Initial 49.8 ± 13.3 46.8 ± 12.0 56.4 ± 12.2 55.4 ± 10.7 63.8 ± 11.9 65.0 ± 9.8 0.001

pa) 0.458 0.864 0.914 0.041b)

0.003c)

0.188d)

VAS Initial 17.1 ± 28.9 26.6 ± 33.5 28.6 ± 33.7 44.2 ± 38.2 35.0 ± 40.7 57.5 ± 39.5 0.056

pa) 0.324 0.134 0.476
1 Month 8.8 ± 16.9 11.6 ± 18.2 12.7 ± 20.1 25.4 ± 23.8 14.2 ± 16.3 37.5 ± 33.0 0.074

pa) 0.591 0.067 0.257
3 Months 2.9 ± 7.8 3.9 ± 10.2 3.4 ± 9.9 11.0 ± 11.9 0.0 ± 0.0 16.3 ± 19.7 0.115

pa) 0.968 0.009 0.257
FSS Initial 4.2 ± 2.1 4.9 ± 1.5 5.7 ± 1.5 5.1 ± 1.7 5.3 ± 1.7 6.0 ± 1.0 0.129

pa) 0.285 0.55 > 0.999
1 Month 2.8 ± 1.7 3.2 ± 1.9 3.7 ± 1.8 3.6 ± 1.6 3.8 ± 2.0 5.1 ± 1.1 0.054

pa) 0.401 0.685 0.352
3 Months 2.8 ± 1.8 2.3 ± 1.6 2.6 ± 1.8 2.8 ± 1.5 2.9 ± 2.1 4.7 ± 1.1 0.035e)

pa) 0.307 0.765 0.171
HADS-anxiety Initial 8.7 ± 5.2 9.1 ± 6.0 11.4 ± 4.9 10.2 ± 4.7 9.0 ± 5.9 12.8 ± 5.1 0.185

pa) 0.836 0.441 0.476
1 Month 3.7 ± 3.4 4.4 ± 5.2 4.6 ± 4.8 4.6 ± 3.4 4.3 ± 3.9 8.3 ± 2.2 0.149

pa) 0.941 0.499 0.114
3 Months 2.0 ± 2.6 2.4 ± 4.6 3.1 ± 5.2 2.6 ± 3.1 1.7 ± 2.7 5.8 ± 1.5 0.208

pa) 0.503 0.445 0.038
HADS-depression Initial 9.4 ± 5.2 9.2 ± 7.1 11.4 ± 6.2 10.6 ± 4.5 9.5 ± 7.4 13.8 ± 5.3 0.197

pa) 0.51 0.732 0.476
1 Month 3.2 ± 3.5 3.9 ± 4.5 4.9 ± 5.2 4.0 ± 3.8 3.3 ± 4.5 8.0 ± 2.8 0.171

pa) 0.795 0.966 0.067
3 Months 2.8 ± 5.4 2.3 ± 4.3 3.6 ± 5.5 2.3 ± 3.3 0.5 ± 1.2 5.0 ± 1.2 0.243

pa) 0.826 0.991 0.010
SF-12 1 Month 78.6 ± 14.7 79.2 ± 17.4 71.5 ± 16.6 73.9 ± 12.7 71.6 ± 15.2 62.5 ± 3.6 0.035e)

pa) 0.894 0.685 0.476
3 Months 90.0 ± 15.1 88.5 ± 19.0 84.7 ± 18.3 88.5 ± 12.6 83.4 ± 13.3 78.4 ± 10.9 0.168

pa) 0.903 0.654 0.762
Data are presented as mean± standard deviation.
VAS, visual analog scale for measuring pain; FSS, fatigue severity scale; HADS, hospital anxiety depression scale; SF-12, short form-12; p, significance 
level of data between mild, moderate and severe disease groups without distinction between male and female.
a)Significance level of the comparison of the mean of male and female within the group; b)significance value of the difference between the mean age 
of patients with mild and moderate disease; c)significance value of the difference between the mean age of patients with mild and severe disease;  
d)significance value of the difference between the mean age of patients with moderate and severe disease; e)There was no difference between groups in 
post hoc analyses.

anxiety, and depression were reported in female patients 
[25]. In our study, we also found that the severity of pain was 
higher in females, although anxiety and fatigue were similar 
in both sexes. Understanding why pain is more common and 
more severe in females requires further research. 

Although we found that pain persisted, it decreased from 
an initial rate of 46% to 27% at the 3-month follow-up. It has 
been reported in the literature that symptoms of COVID-19 

can persist for up to 35 days and that approximately 
10% of those infected with COVID-19 will suffer from 
musculoskeletal symptoms for some time within the first 
year [26,27]. The study by Karaarslan et al. [23] showed 
that approximately 2 out of 5 patients had at least 1 
musculoskeletal symptom at 6 months. Fatigue, arthralgia, 
and myalgia are the most common musculoskeletal 
symptoms, both acutely and long-term. 
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Table 4. Factors associated with the presence of pain at the 3-month evaluation of COVID-19 patients

Variable
Patients with pain in the third month Patients without pain in the third month

p
a)

Male Female Male Female

Age (y) 53.4 ± 12.7 53.1 ± 9.5 54.7 ± 13.5 52.1 ± 13.8 0.727

 p 0.897 0.443
Comorbidity
 Yes 0.238 0.762 0.521 0.479 0.248
 No 0.5 0.5 0.64 0.36
 p 0.215 0.330
VAS (initial) 69.3 ± 12.9 72.8 ± 12.7 15.7 ± 27.6 16.7 ± 30.1 < 0.001
 p 0.938 0.966
FSS (3 mo) 3.9 ± 1.4 3.5 ± 1.7 2.0 ± 1.7 2.2 ± 1.3 < 0.001
 p 0.559 0.376
HADS-anxiety (3 mo) 4.1 ± 4.8 2.6 ± 2.4 2.1 ± 3.7 2.8 ± 4.4 0.034

 p 0.658 0.596
HADS-depression (3 mo) 6.8 ± 8.2 2.6 ± 1.9 2.1 ± 4.4 2.3 ± 4.4 0.002

 p 0.585 0.753
Data are presented as mean± standard deviation.
COVID-19, coronavirus disease 2019; VAS, visual analog scale for measuring pain; FSS, fatigue severity scale; HADS, hospital anxiety depression scale.
a)Significance value of the parameters compared without male-female grouping between patients with and without pain at the third month.

Table 5. Multivariate logistic regression model for variables 
associated with pain at the 3-month follow-up

Variable OR (95% CI) p

Sex 1.243 (0.869−16.943) 0.076

VAS (initial) 1.067 (1.032−1.102) < 0.001
FSS (3 mo) 1.377 (0.854−2.222) 0.190
HADS-anxiety (3 mo) 0.792 (0.562−1.116) 0.182
HADS-depression (3 mo) 1.243 (0.923−1.673) 0.152

OR, odds ratio; CI, confidence interval; VAS, visual analog scale for measuring 
pain; FSS, fatigue severity scale; HADS, hospital anxiety depression scale.

Fatigue, muscle weakness, shortness of breath, pain 
and discomfort, anxiety and depression, and impaired 
concentration have been shown to persist in more than 
20% of patients with post-COVID syndrome, up to 47% in 
some studies [28]. In one systematic review the prevalence 
of post-COVID syndrome reached 80% and symptoms, 
particularly fatigue, persisted for up to 24 weeks [29]. 
According to a large Chinese longitudinal cohort study, 
most COVID-19 survivors had a significant improvement 
at the 1-year follow-up. Although improved, these patients 
still had more problems with movement, pain, anxiety, or 
depression than the control group [30]. 

Research to optimize the management of post-COVID 
syndrome, the long-lasting symptoms of COVID-19 
and their influencing factors, is ongoing. In the current 
literature, post-COVID syndrome is independent of the 
acute disease severity and the humoral response [31,32]. 

However, there are also studies showing that severe acute 
COVID-19, hospitalization, and comorbidities affect the 
persistence of symptoms [28], and that myalgia in the initial 
phase is associated with musculoskeletal pain as a post-
COVID sequela [27]. Supporting this hypothesis, we found 
that high initial VAS scores were associated with pain at the 
3-month follow-up. However, post-COVID syndrome is still 
poorly understood, and more research is needed [32].  

There are studies showing that muscle weakness and 
decreased physical performance after COVID-19 infection 
[33] and chronic fatigue syndrome are common with 
COVID-19 [34,35]. In our study, we determined the frequency 
of severe fatigue, as evaluated with the FSS, to be 89% 
in hospitalized COVID-19 patients. Similarly, fatigue was 
reported in 85% of cases in a case series of 7 acute-phase 
patients [36]. In the study by Tuzun et al. [22], the most 
common musculoskeletal symptom was fatigue (85.3%). 
The overall prevalence of fatigue symptoms in one review 
was 25.6% (range, 4%‒100%) [5]. Goertz et al. [37] found 
that 92.9% and 93.5% of hospitalized and non-hospitalized 
COVID-19 patients, respectively, reported continued fatigue up 
to 79 days after disease onset. In a group of 120 hospitalized 
COVID-19 patients studied by Garrigues et al. [7], symptoms 
such as fatigue and shortness of breath were still present 110 
days after the patients were sent home [7]. 

Because fatigue is a common and persistent symptom of 
COVID-19, it is important to analyze the associated factors. 
In a study by Townsend et al. [38], there was no relationship 
between the severity of the disease (hospital admission, 
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supplemental oxygen, or intensive care needs) and the 
severity of fatigue. This is supported by our study, which 
found that the severity of fatigue did not differ according 
to disease severity. Townsend et al. [38] also reported more 
fatigue in females than in males and in those previously 
diagnosed with depression and anxiety. A relationship 
between fatigue and anxiety has also been shown in 
different diseases, such as stroke [39]. We found that 
fatigue was correlated with pain, depression, and anxiety. 
The current literature suggests that pain and anxiety may 
be associated with fatigue in COVID-19 disease. Therefore, 
although fatigue was a persistent symptom in COVID-19 
regardless of disease severity, it may be associated with 
female sex, anxiety, depression, and pain. 

Depression, anxiety, and post-traumatic stress syndrome 
are all long-term sequelae of COVID-19 [34]. Ma et al. [40] 
reported a 43.1% prevalence of depression in COVID-19 
patients, and that having a family member infected with 
COVID-19, having a severe COVID-19 infection, being male, 
and frequently using social media to obtain information 

about COVID-19 may be independently associated with 
depression. Cohorts with > 20% of patients admitted to the 
ICU during acute COVID-19 outbreaks reported a higher 
prevalence of fatigue, anxiety, depression, and sleep 
disturbance than cohorts with ICU admissions < 20% [41]. 
The reported risk factors for mental health symptoms 
include female sex and being a healthcare worker. While 
pain can be a risk factor for mental health symptoms, 
some studies have also reported no relationship between 
pain and anxiety or depression [10,42]. Initially, 47% 
of our patients had symptoms of anxiety and 73% had 
symptoms of depression. The proportion of patients with 
anxiety decreased to 9% at the 1-month follow-up and 
to 6% at the 3-month follow-up. Patients with symptoms 
of depression decreased to 17% and 12% at the 1-month 
and 3-month follow-ups, respectively. In our study, no 
significant differences were observed in the symptoms of 
anxiety or depression according to disease severity and sex. 
Only fatigue and symptoms of anxiety or depression were 
correlated. Although various risk factors for anxiety and 
depression after COVID-19 have been reported, studies with 
larger samples are needed on this subject. 

Pain, fatigue, anxiety, and depression can significantly 
affect quality of life. Patients with COVID-19 have been 
reported to have a poor quality of life and suffer from 
significant physical and psychological impairments. 
Therefore, we need to follow up with patients to fully 
understand the long-term impact of COVID-19 and 
establish prompt and efficient interventions to mitigate its 
consequences [43]. In our study, we evaluated the quality 

Table 6. Factors associated with the presence of severe fatigue at the 3-month evaluation of COVID-19 patients

Variable
Patients with severe fatigue  

in the third month
Patients without severe fatigue  

in the third month p
a)

Male Female Male Female

Age (y) 53.2 ± 11.8 51.6 ± 12.7 55.2 ± 14.1 53.2 ± 12.2 0.381

 p 0.753 0.5
Comorbidity
 Yes (%) 39.3 60.7 46.3 53.7 0.860
 No (%) 50.0 50.0 68.4 31.6
 p 0.530 0.111
VAS (3 mo) 5 ± 11.2 13.7 ± 14.7 1.6 ± 6.3 3.9 ± 7.9 0.001

 p 0.051 0.108
HADS-anxiety (3 mo) 4.4 ± 5.5 4.3 ± 4.4 1.4 ± 2.4 1.5 ± 2.7 < 0.001
 p 0.761 0.653
HADS-depression (3 mo) 4.6 ± 5.7 4 ± 4.5 1.9 ± 4.7 1.3 ± 2.3 < 0.001
 p > 0.999 0.343

Data are presented as mean± standard deviation.
VAS, visual analog scale for measuring pain; HADS, hospital anxiety depression scale.
a)Significance value of the parameters compared without male-female grouping between patients with and without severe fatigue at the third month.

Table 7. Multivariate logistic regression model for variables 
associated with severe fatigue at the 3-month follow-up 
evaluation of COVID-19 patients

Variable OR (95% CI) p

VAS (3 mo) 1.072 (1.024−1.123) 0.003
HADS-anxiety (3 mo) 1.360 (1.088−1.701) 0.007
HAD-depression (3 mo) 0.918 (0.767−1.098) 0.349

COVID-19, coronavirus disease 2019; OR, odds ratio; CI, confidence interval; 
VAS, visual analog scale for measuring pain; HADS, hospital anxiety depression 
scale. 
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of life at 1 month and 3 months after discharge from the 
hospital and found a significant improvement in the quality 
of life at 3 months. It was an expected result that the quality 
of life would improve as the disease improved. Although 
significant improvements were reported in patients’ quality 
of life, based on the patients’ degree of dyspnea at rest and 
during daily activities for 15 days after discharge from the 
hospital, the quality of life in COVID-19 patients was worse 
than the normal population at 4-week and 6-week follow-
ups [43‒45]. Longer follow-up studies have also shown an 
overall lower quality of life for up to 3 months [25]. One study 
reported that people with severe COVID-19 demonstrated a 
low quality of life at their 6-month follow-ups [46].  

Studies have shown that decreased muscle performance, 
functional capacity, and dyspnea after COVID-19 infection 
can lead to increased disability and decreased quality of life 
[47]. In an analysis of 420 patients, it was reported that sex, 
age, education level, employment status, diabetes, heart 
failure, and ICU admission were important independent 
predictors of quality of life [48]. In another study, a 
relationship was found between age, sex, the severity of 
clinical subtypes, length of hospital stay, lung function 
parameters, and some subscales of the SF-36 quality of life 
questionnaire [43]. In a cohort study of 251 patients followed 
for 3 months, female sex and the need for intensive care 
were independently associated with worsening quality of 
life [49]. It has also been reported that the incidence of low 
quality of life is higher among patients with a history of ICU 
admission and fatigue [50]. Quality of life was also worse 
in patients with persistent pain [10]. In our study, although 
there was no significant difference in quality of life based 
on disease severity and sex, quality of life was found to be 
negatively correlated with the severity of fatigue, anxiety, 
and depression symptoms. Therefore, it is important that 
rehabilitation be implemented to ease pain and fatigue so 
that patients can live better lives. 

Conclusion 

Pain, fatigue, anxiety, and depression appear to be long-
term sequelae of COVID-19 and can significantly affect 
patients’ quality of life. Regardless of disease severity, a 
high initial VAS level may be a risk factor for long-term 
pain. High VAS and anxiety levels were also found to be 
associated with long-term fatigue. 

At the time of our study, the pandemic was waning due to 
effective vaccines. However, the problems of patients with 
long-term COVID-19 should not be ignored. To improve 
the quality of life for people who have had COVID-19, 

further studies are needed that focus on treatment and 
rehabilitation. 

Limitations 
A limitation of our study is that COVID-19 patients who were 
not hospitalized were not examined. 
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