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Abstract

Objective: This case-control study investigated the association between SARS-CoV-2 infection and musculoskeletal
health complaints (MHC). The specific aims of the study were (I) to compare the |-month prevalence of MHC among
post-acute COVID-19 patients and participants who never tested positive for COVID-19 matched by the former group’s
age and gender; (2) to identify the predictors of MHC among all participants, and (3) define the factors independently
associated with MHC in post-acute COVID-19 patients. Methods and Analysis: The study was conducted in
Bangladesh from February 24 to April 7, 2022. The face-to-face interview was taken using a paper-based semi-structured
questionnaire. MHC was measured using the musculoskeletal subscale of subjective health complaints produced by Eriksen
et al. Descriptive analysis was conducted to compute MHC prevalence and compare them across groups. Multiple logistic
analyses were employed to identify MHC predictors for the participants. Results: The prevalence of MHC was 38.7%.
Adjusted analysis suggested that the SARS-CoV-2 infection was independently associated with MHC (AOR=3.248,95%
Cl1=2.307-4.571). Furthermore, unemployment (AOR=4.156, 95% Cl=1.308-13.208), moderate illness (AOR =2.947,95%
Cl=1.216-7.144), treatment in hospitals’ general word (AOR=4.388,95% Cl=1.878-10.254) and health complaints after
COVID-19 (AOR=4.796,95% Cl=2.196-10.472) were found to be the predictors of MHC among post-acute COVID-19
patients. Conclusion: Our study found a robust association between SARS-CoV-2 infection and MHC and recommends
that healthcare authorities be prepared to deal with the high burden of MHC among post-acute COVID-19 patients.
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The Global Burden of Disease Study 2019 found MHC
the leading cause of disability that affected 1.7 billion peo-
ple worldwide.*> Subsequently, since the pandemic started

Introduction

Coronavirus disease 2019, reportedly known as COVID-
19, is caused by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) and tremendously affects human
health. The widespread and heterogeneous manifestation
of COVID-19 undermines the respiratory, gastrointestinal,
cardiovascular, or musculoskeletal systems.! Myalgia and
arthralgia are one of the most prevalent symptoms of the
COVID-19 acute phase.? One out of 4 COVID-19 patients
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complained of generalized diffuse muscle pain during the
acute phase of the illness 3; however, there is little known
about the musculoskeletal health complaints (MHC) among
post-acute COVID-19 survivors.
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in 2019, more than 0.56 billion of the world population
have been infected by SARS-CoV-2, and the number is
increasing every day.® To make the situation worse, scien-
tists predicted the incidence of MHC would be raised in the
post-pandemic era in 3 specific ways.”® First, the illness
might add new post-acute COVID-19 musculoskeletal pain
patients. Second, the pain would be exacerbated in infected
individuals with preexisting conditions. Finally, COVID-19
surrounding factors,!! that is, economic constraints,
depression, anxiety, and stress, might increase pain symp-
toms in noninfected people.

In many cases, such as long-COVID, COVID-19 can
cause symptoms that last weeks or months after the active
infection subsides. The prevalence of long-COVID can be
reached up to 75% based on the severity of the acute disease
and preexisting health conditions or morbidity of the
patients.'> Nonetheless, pain is one of the most powerful
and persistent features of the long-COVID syndrome.'3
Evidence suggested that the overall incidence of pain (of
any kind) recorded after COVID-19 was 34.2%.'41
Similarly, a case-control study found that 38% of post-acute
hospitalized COVID-19 patients suffered musculoskeletal
pain.'® Another study found the prevalence of musculoskel-
ctal pain was 45% among the COVID-19 patients dis-
charged from the hospitals 8months back.> Though the
current evidence indicated a high prevalence of musculo-
skeletal pain, these studies have been mainly conducted
among post-acute patients previously hospitalized for
COVID-19. However, a significant portion of the COVID-
19 patients experienced mild to moderate symptoms and
did not require hospital admission. The data regarding the
association between SARS-CoV-2 infection and MHC
among general community dwellers are scarce. Furthermore,
to the best of our knowledge, no study compares the preva-
lence of MHC in post-acute COVID-19 patients with their
matched counterparts at the same point in time.

This case-control study aimed to (1) compares the
1-month prevalence of MHC among post-acute COVID-19
patients and participants who never tested positive for
COVID-19 matched by the former group’s age and gender;
(2) identify the predictors of MHC among all participants,
and (3) define the factors independently associated with
MHC in post-acute COVID-19 patients.

Methods

Participants

This case-control study included participants who live at the
community level in different locations in Bangladesh.
Individuals who had recovered from acute SARS-CoV-2
infection were considered “case,” and those who never
tested positive for COVID-19 were considered “control.”
Data were collected from apparently healthy ambulatory

Bangladeshi individuals aged 18years and above for both
case and control. Subjects suffering from severe chronic
health conditions such as rheumatoid arthritis, stroke, can-
cer, and other severe systematic diseases have been excluded
from this study. Bangladesh is one of the most COVID-19-
affected countries in the world. To determine the sample size
to target 1.9 million laboratory-tested COVID-19 positive
individuals in Bangladesh,® a confidence level of 95%, a
response distribution of 50%, and a margin of 5% error were
used. Employed formula calculated a minimum sample size
of 385 participants for the case data.!” The current study pro-
cedure was prospectively approved by the Ethical Review
Committee of Uttara Adhunik Medical College and Hospital.
Furthermore, prospective registration for the case-control
study was obtained from the WHO-endorsed Clinical Trial
Registry- India: CTRI/2022/02/040449 [Registered on
21/02/2022]. The STROBE guideline for the case-control
study was strictly followed entire the study. All the invited
participants had provided formal informed consent for par-
ticipation, collection, and analysis of their data.

Data was collected using a paper-based questionnaire
comprised of 4 parts. The first part of the questionnaire
asked a wide range of sociodemographic questions, includ-
ing gender, age, marital status, education, employment sta-
tus, monthly household income in Bangladeshi taka (1), and
present address. In the second part, participants were asked
whether they had a chronic disease diagnosis (eg, hyperten-
sion, diabetes, kidney disease, and asthma), whether they
were present tobacco users, and regularly performed physi-
cal exercise. These questions were answered using dichoto-
mous options (yes/no). In the third part (only for case data),
participants were asked to provide information about their
COVID-19 illness. Information about the severity of the
COVID-19 symptoms (mild, moderate, severe, and very
severe), treatment facility they took (home, hospital’s gen-
eral word, or hospital’s intensive care unit), and COVID-19
vaccine dose they received (no vaccine, one dose, 2 doses or
3 doses) were recorded. Duration of recovery from acute
COVID-19 was also recorded for post-acute COVID-19
subjects. Finally, the participants were asked whether they
were experiencing subjective health issues, including mus-
culoskeletal pain, after recovering from acute COVID-19.

The last part of the questionnaire measured musculo-
skeletal health complaints: migraine, leg pain, headache,
arm pain, upper back pain, neck pain, shoulder pain, and
low back pain. The questions on MHC were based on the
musculoskeletal subscale of subjective health complaints
produced by Eriksen et al that estimated MHC experienced
in the last 30 days.'®?° Participants were asked to rate the
occurrence of migraine, leg pain, headache, arm pain, upper
back pain, neck pain, shoulder pain, and low back pain in 4
categories. The severity of each complaint is rated on a
4-point scale (0=none, 1 =some, 2=much, 3=severe). Each
complaint is also scored for the duration (number of days)
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during the last 30 days. Severity X duration has often been
used to obtain a total score (0-90), indicating the degree of
the complaint.'® In this study, participants who complained
of at least some pain for 3 days (1 X 3=3) in the last month
and scored =3 were considered as having MHC."

Procedure

Data were collected from February 24 to April 7, 2022. Six
trained expert researchers collected the data in 3 steps. First,
10 government-approved COVID-19 testing centers were
conveniently selected in 10 different locations. Second, the
data collector gathered particulars of randomly selected 600
(60 from each center) subjects who tested positive for
COVID-19. After considering inclusion and exclusion cri-
teria, 450 subjects were eligible for this study. Finally, par-
ticipants who consented to collect data underwent individual
face-to-face interviews at their homes or workplaces; there-
fore, 439 case data was collected.

Contrarily, control subjects were chosen from the case’s
eligible family members, neighborhoods, or office col-
leagues. As a result, 439 matched individuals who provided
informed consent were interviewed face to face.

Data Analysis

We dichotomized the 4 responses to the MHC question as
either having the problem (yes) or does not have the prob-
lem (no). Chi-squared tests were used to compare categori-
cal variables with and without MHC. To compute adjusted
odds ratios (AORs) with a 95% confidence interval (CI),
multiple logistic regression analyses were performed with
MHC as a dependent variable and sociodemographic char-
acteristics, clinical and COVID-19 illness-related factors as
predictor variables for MHC. Variables were statistically
significant in the 2 descriptive analyses included in the
appropriate regression models. The Hosmer-Lemeshow
goodness-of-fit test ensured that the models adequately fit
the data. P-values <.05 were considered statistically sig-
nificant. SPSS (version 22.0; IBM Corp; USA) was used to
perform all data analyses.

Results

Participants’ General Characteristics

This study analyzed the data of 878 individuals (50.5%
women, mean *SD age 38.30 = 12.77 years). Post-acute
COVID-19 cohort (cases) consisted of 439 individuals
(49.2% women) aged 38.33 * 12.53 years. Contrarily, the
control group had 51.7% of women with a mean age of
38.28 = 13.01 years.

Table 1 shows that the majority of the participants
were married (83.6%), with a bachelor’s degree (34.1%),

service holder (33.7%), had a monthly household income
B>45000 (42.5%), from a nuclear family (66.6%), lived
in the city (61.5%). However, only 24.0% had hyperten-
sion, 23.5% had diabetes, 10.3% had kidney disease, and
16.4% had asthma. Furthermore, only 19.8% and 38.8% of
participants reported that they perform regular physical
exercise and current tobacco users, respectively.

Similarly, Table 2 presents the results of the case data
analysis. It was observed that the majority of the partici-
pants were married (85.6%), with a bachelor’s degree
(33.9%), service holder (34.4%), from a family who had
a monthly household income 5>45000 (45.1%), from
the nuclear family (67.9%), from the city (54.4%).
However, only 27.3% had hypertension, 26.7% had dia-
betes, 14.4% had kidney disease, and 23.9% had asthma.
Furthermore, only 24.4% and 44.9% of participants
reported that they perform regular physical exercise and
current tobacco users, respectively. In addition, the major-
ity of the post-acute COVID-19 patients recovered from
the acute illness more than 180 days ago (36.7%), had suf-
fered from mild COVID-19 (49.9%), taken treatment at
home (65.1%), were fully vaccinated before caught the
disease (53.0%) and were witnessing subjective health
issues after COVID-19 (82.2%).

Descriptive Analysis of All Data

Descriptive analysis of all data suggests the prevalence of
MHC is 27.9%. However, the prevalence of MHC was sig-
nificantly higher among the cases than in the controls
(38.7% vs 17.1%; P=.001). Closer analysis suggested that
the prevalence of individual MHC that is migraine (10.5%
vs 2.1%, P=.001), leg pain (19.6% vs 7.7%, P=.001),
headache (26.2% vs 10.7%, P=.001), arm pain (10.3% vs
4.3%, P=.001), upper back pain (16.6% vs 7.5%, P=.001),
neck pain (21.4% vs 8.9%, P =.001), shoulder pain (17.1%
vs 3.2%, P=.001) and low back pain (24.4% vs 15.7%,
P =.001) was significantly higher among cases than in their
counterparts (Figure 1). In addition, aged (40%, P=.001),
married (30.2%, P=.001), participants with lower educa-
tion (43%, P=.001), homemaker (38%, P=.001), partici-
pants with lower household income (39.5%, P=.001),
participants who diagnosed with hypertension (34.1%,
P=.021) and current tobacco user (33.7%, P=.001)
reported MHC in significantly higher rate (Table 1).

Adjusted Analysis of All Data

Regression model 1 identified 3 variables with higher AOR as
the predictors of MHC among all participants. The variables
are: post-acute COVID-19 (AOR=3.248,95% CI=2.307-
4.571), unemployment (OR=3.297,95% CI=1.371-7.924),
and hypertension (OR=1.544,95% CI=1.001-2.380) (Table 3).
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Table |. Descriptive Analysis: Sociodemographic and Clinical Factors and Musculoskeletal Health Complaints (for All Participants).

Musculoskeletal health complaints

Variables No (%) Yes (%) Total (%) P-value
All participants 633 (72.1) 245 (27.9) 878 (100) -
Tested positive for COVID-19 <.001
Yes 269 (61.3) 170 (38.7) 439 (50.0%)
No 364 (82.9) 75 (17.1) 439 (50.0%)
Biological sex .926
Female 320 (72.2) 123 (27.8) 443 (50.5)
Male 313 (72.0) 122 (28.0) 435 (49.5)
Age group (years) <.001
18-30 253 (80.6) 61 (19.4) 314 (35.8)
31-40 175 (64.6) 96 (35.4) 271 (30.9)
41-50 109 (70.8) 45 (29.2) 154 (17.5)
51-60 63 (75.0) 21 (25.0) 84 (9.6)
>60 33 (60.0) 22 (40.0) 55 (6.3)
Marital status <.001
Single 121 (84.0) 23 (16.0) 144 (16.4)
Married 512 (69.8) 222 (30.2) 734 (83.6)
Education <.001
=High school 151 (57.0) 114 (43.0) 265 (30.2)
College education 164 (75.2) 54 (24.8) 218 (24.8)
Bachelor’s degree 239 (79.9) 60 (20.1) 299 (34.1)
=Master’s degree 79 (82.3) 17 (17.7) 96 (10.9)
Occupation <.001
Service 223 (75.3) 73 (24.7) 296 (33.7)
Business 86 (64.7) 47 (35.3) 133 (15.1)
Unemployed 47 (66.2) 24 (33.8) 71 (8.1)
Student 45 (90.0) 5 (10.0) 50 (5.7)
Home Maker 137 (62.0) 84 (38.0) 221 (25.2)
Healthcare 95 (88.8) 12 (11.2) 107 (12.2)
Monthly household income (‘13) <.001
<15000 78 (60.5) 51 (39.5) 129 (14.7)
15000-30000 89 (61.8) 55 (38.2) 144 (16.4)
31000-45000 183 (78.9) 49 (21.1) 232 (26.4)
>45000 283 (75.9) 90 (24.1) 373 (42.5)
Family type .605
Nuclear family 425 (72.6) 160 (27.4) 585 (66.6)
Joint family 208 (71.0) 85 (29.0) 293 (33.4)
Current address 296
Village 123 (68.3) 57 (31.7) 180 (20.5)
City 390 (72.2) 150 (27.8) 540 (61.5)
Semi-city 120 (75.9) 38 (24.1) 158 (18.0)
Hypertension .021
No 494 (74.1) 173 (25.9) 667 (76.0)
Yes 139 (65.9) 72 (34.1) 211 (24.0)
Diabetes 792
No 483 (71.9) 189 (28.1) 672 (76.5)
Yes 150 (72.8) 156 (27.2) 206 (23.5)
Kidney disease .782
No 567 (72.0) 221 (28.0) 788 (89.7)
Yes 66 (73.3) 24 (26.7) 90 (10.3)
Asthma .073
No 538 (73.3) 196 (26.7) 734 (83.6)
Yes 95 (66.0) 49 (34.0) 144 (16.4)
Exercise habit 933
No 508 (72.2) 196 (27.8) 704 (80.2)
Yes 125 (71.8) 49 (28.2) 174 (19.8)
Current tobacco user .002
No 407 (75.8) 130 (24.2) 537 (61.2)
Yes 226 (66.3) 115 (33.7) 341 (38.8)

Bold faces represent significance at a 5% significance level.
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Table 2. Descriptive Analysis: Sociodemographic, Clinical, and COVID-19-Related Factors and Musculoskeletal Health Complaints
(for Post-Acute COVID-I9 Patients).
Musculoskeletal health complaints
Variables No (%) Yes (%) Total (%) P-value
Biological sex 747
Female 134 (62.0) 82 (38.0) 216 (49.2)
Male 135 (60.5) 88 (39.5) 223 (50.8)
Age group (years) .046
18-30 105 (68.6) 48 (31.4) 153 (34.9)
31-40 76 (53.1) 67 (46.9) 143 (32.6)
41-50 47 (60.3) 31 (39.7) 78 (17.8)
51-60 28 (70.0) 12 (30.0) 40 (9.1)
>60 13 (52.0) 12 (48.0) 25 (5.7)
Marital status .001
Single 51 (81.0) 12 (19.0) 63 (14.4)
Married 218 (58.0) 158 (42.0) 376 (85.6)
Education <.001
=High school 58 (44.3) 73 (55.7) 131 (29.8)
College education 70 (64.8) 38 (35.2) 108 (24.6)
Bachelor’s degree 105 (70.5) 44 (29.5) 149 (33.9)
=Master’s degree 36 (70.6) 15 (29.4) 51 (11.6)
Occupation <.001
Service 94 (62.3) 57 (37.7) 151 (34.4)
Business 38 (60.3) 25 (39.7) 63 (14.4)
Unemployed 21 (56.8) 16 (43.2) 37 (8.4)
Student 15 (88.2) 2(11.8) 17 (3.9)
Home Maker 57 (48.7) 60 (51.3) 117 (26.7)
Healthcare 44 (81.5) 10 (18.5) 54 (12.3)
Monthly household income (%) .008
<15000 26 (46.4) 30 (53.6) 56 (12.8)
15000-30000 38 (51.4) 36 (48.6) 74 (16.9)
31000-45 000 75 (67.6) 36 (32.4) 111 (25.3)
>45000 130 (65.7) 64 (34.3) 198 (45.1)
Family type 933
Nuclear family 183 (61.4) 115 (38.6) 298 (67.9)
Joint family 86 (61.0) 55 (39.0) 141(32.1)
Current address 179
Village 35 (58.3) 25 (41.7) 60 (13.7)
City 179 122 301 (68.6)
Semi-city 70.5% 29.5% 78 (17.8)
Hypertension .907
No 196 (61.4) 123 (38.6) 319 (72.7)
Yes 73 (60.8) 47 (39.2) 120 (27.3)
Diabetes 162
No 191 (59.3) 131 (40.7) 322 (73.3)
Yes 78 (66.7) 39 (33.3) 117 (26.7)
Kidney disease .039
No 223 (59.3) 153 (40.7) 376 (85.6)
Yes 46 (73.0) 17 (27.0) 63 (14.4)
Asthma .758
No 206 (61.7) 128 (38.3) 334 (76.1)
Yes 63 (60.0) 42 (40.0) 105 (23.9)
Exercise habit 433
No 200 (60.2) 132 (39.8) 332 (75.6)
Yes 69 (64.5) 38 (35.5) 107 (24.4)

(continued)
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Table 2. (continued)

Musculoskeletal health complaints

Variables No (%) Yes (%) Total (%) P-value
Current tobacco user
No 153 (63.2) 89 (36.8) 242 (55.1)
Yes 116 (58.9) 81 (41.1) 197 (44.9)
Duration of recovery from acute COVID-19 .002
=90days 81 (50.6) 89 (49.4) 160 (36.4)
91-180days 81 (68.6) 37 31.4) 118 (26.9)
>180days 107 (66.5) 54 (33.5) 161 (36.7)
COVID-19 symptoms <.001
Mild 148 (67.6) 71 (32.4) 219 (49.9)
Moderate 45 (41.3) 64 (58.7) 109 (24.8)
Severe 29 (63.0) 17 (37.0) 46 (10.5)
Very Severe 47 (72.3) 18 (27.7) 65 (14.8)
COVID-19 treatment .004
Home 166 (58.0) 120 (42.0) 286 (65.1)
Hospital general word 37 (55.2) 30 (44.8) 67 (15.3)
Hospital intensive care 66 (76.7) 20 (23.3) 86 (19.6)
Vaccine status before COVID-19 .004
No Vaccine 95 (66.0) 49 (34.0) 144 (32.8)
| Dose 69 (71.1) 28 (28.9) 97 (22.1)
Fully vaccinated 105 (53.0) 93 (47.0) 198 (45.1)
Health complaints after COVID-19 <.001
No 67 (85.9) I (14.1) 78 (17.8)
Yes 202 (56.0) 159 (44.0) 361 (82.2)

Bold faces represent significance at a 5% significance level.

Unadjusted Analysis of Case Data

Unadjusted analysis suggested that the higher odds of
MHC was found in participants aged 31 to 40Oyears
(OR=1.928,95% CI=1.201-3.097), married individuals
(OR=3.080,95% CI=1.590-5.968), participants with lower
education (OR=3.021,95% CI=1.509-6.047), homemaker
(OR=4.632,95% CI=2.131-10.068), participants with lower
household income (OR=2.206, 95% CI=1.209-4.026),
participants diagnosed with kidney disease (OR=1.857,95%
CI=1.026-3.360), participants who recovered from acute
COVID-19 in less than 3 months (OR=1.933,95% CI=21.231-
3.033), participants who were suffering from moderate
COVID-19 (OR=3.714,95% CI=1.912-7.212), participants
who had taken treatment at hospital’s general word
(OR=2.676,95% CI=1.912-7.212), participants who were
fully vaccinated before caught COVID-19 (OR=1.717,95%
CI=1.102-2.676). Furthermore, participants who reported
experiencing subjective health complaints, including MHC
as a post-COVID sequela, had higher odds of MHC
(OR=4.794,95% CI=2.452-9.375) (Table 4).

Adjusted Analysis of Case Data

Regression model 2 suggested that being married
(AOR=2.862,95% CI=1.195-6.854), unemployment
(AOR=4.156,95% CI=1.308-13.208), moderate COVID-19
symptom (AOR=2.947,95% CI=1.216-7.144), treatment
in hospitals’ general word (AOR=4.388,95% CI=1.878-
10.254) and subjective health complaints as post-COVID-19
sequelae (AOR=4.796,95% CI=2.196-10.472) were inde-
pendently associated with MHC among the case cohort
(Table 4).

Discussion

This case-control study revealed that the prevalence of
MHC was significantly higher among the individuals who
had recovered from acute SARS-CoV-2 infection than the
non-COVID subjects. Furthermore, SARS-CoV-2 infection
was a robust predictor of MHC. Analysis of case data sug-
gested that the marital status, occupation, severity of
COVID-19, treatment facility received by the patient
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Figure |. Prevalence of musculoskeletal health complaints among non-COVID and post-acute COVID subjects.

during illness, and status of post-COVID subjective health
complaints were independently associated with MHC.

Prevalence of MHC

A systematic review and meta-analysis of post-acute
COVID-19 pain studies concluded that almost 10% of
post-acute COVID-19 individuals would be suffering from
musculoskeletal post-COVID pain syndrome.?! However,
a survey conducted among hospitalized post-acute COVID-
19 patients found that 45.1% of participants reported mus-
culoskeletal pain after 8 months of discharge from the
hospital.> Another case-control study found that the preva-
lence rate of musculoskeletal pain was 38% among post-
acute COVID-19 patients.'® Similar to these prevalence
rates, our study estimated the prevalence of MHC at 38.7%
among the community-level post-acute COVID-19 popula-
tion. Additionally, our study explored the prevalence rate
of MHC among the individuals who have taken treatment

for COVID-19 at home, in the hospitals’ general world or
ICU; therefore, it provided more plausible public health
evidence regarding the association between SARS-CoV-2
infection and MHC. Interestingly, we found higher MHC
odds among those who took treatment at the hospital’s gen-
eral word.

Contrarily, about 50% of the participants reported MHC
those recovered from the acute illness in 90days or less.
The rate reduced to 31% as the recovery duration surpassed
3 months, increasing slightly after 6 months. However, the
prevalence rate of MHC was significantly higher if we com-
pare the rates with that of the controls (17%). Thus, our
study indicated that the SARS-CoV-2 infection was potently
related to MHC regardless of the recovery time from the
acute illness. Previous studies reported similar fluctuation
of MHC prevalence during the time course of recovery
from acute illness.>'%?! Nonetheless, additional longitudi-
nal studies are warranted to understand the long-term
impact of SARS-CoV-2 infection in MHC.
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Table 3. Multiple Logistic Regression Analysis of All Data.

Variables Unadjusted OR 95% ClI Adjusted OR 95% Cl
Tested positive for COVID-19
Yes 3.067 2.240 4.199 3.248 2.307 4.571
No Reference
Age group (years)
18-30 Reference
31-40 2.275 1.565 3.308 0.868 0.388 1.944
41-50 1.712 1.096 2.674 1.275 0.599 2716
51-60 1.383 0.784 2.439 0.880 0410 1.889
>60 2.765 1.506 5.077 0.651 0.285 1.489
Marital status
Single Reference
Married 2.281 1.422 3.660 1.603 0.878 2.926
Education
=High school 3.508 1.969 6.252 2.764 1.350 5.658
College education 1.530 0.833 2.809 1.397 0.692 2.821
Bachelor’s degree 1.167 0.643 2.116 1.220 0.641 2.319
=Master’s degree Reference
Occupation
Service 2.592 1.345 4.994 2.004 0.995 4.035
Business 4.327 2.153 8.694 2.676 1.225 5.848
Unemployed 4.043 1.860 8.785 3.297 1.371 7.924
Student 0.880 0.292 2.648 1.169 0.346 3.945
Home Maker 4.854 2.511 9.382 2.469 1.146 5.319
Healthcare Reference
Monthly household income ()
<15000 2.056 1.344 3.146 1.230 0.676 2.236
15000-30000 1.943 1.288 2.932 1.263 0.764 2.088
31000-45000 0.842 0.567 1.249 0.674 0.430 1.058
>45000 Reference
Hypertension
No Reference
Yes 1.479 1.060 2.064 1.544 1.001 2.380
Current tobacco used
No Reference
Yes 1.593 1.181 2.148 1.009 0.702 1.451

Bold faces represent significance at a 5% significance level.

Predictors of MHC

There is a clinical implication of the identification of risk
factors for MHC. Our study found SARS-CoV-2 infection a
robust independent associated factor of MHC. In general,
lower educational qualifications and unemployment were
also independently associated with MHC. Evidence sug-
gestes that the MHC is becoming a growing concern in
low-income and low-resource settings.”> Furthermore,
COVID-19-induced mental health and economic stressor
among these cohorts may further explain the higher preva-
lence of MHC.%!" Limited access to health facilities among
unemployed and individuals with lower education may
explain the higher prevalence of MHC, and highlight
significant public health concerns.

In addition, we found moderate illness, treatment in hos-
pitals’ general word and subjective health complaints after
acute COVID-19 as the significant predictors of MHC
among post-acute COVID-19 patients. Previous studies
revealed that a reasonable prognosis of COVID-19 was
related to preexisting or post-acute MHC.>?* Though fur-
ther study is warranted to explain the possible complicated
inter-relationship of the COVID-19 severity or prognosis
and MHC, our study provided substantial evidence that
those who suffered from mild to moderate illness might suf-
fer from MHC at any point in the post-acute recovery stage.
As a high number of COVID-19 patients were suffering
from mild to moderate illness, our study would stress pre-
paring the health sector to tackle upcoming waves of MHC
in the post-COVID era.
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Table 4. Multiple Logistic Regression Analysis of Post-Acute COVID-19 (Cases) Data.

Variables Unadjusted OR 95% ClI Adjusted OR 95% Cl
Age group (years)
18-30 Reference
31-40 1.928 1.201 3.097 1.261 0.689 2.309
41-50 1.443 0.818 2.545 1.296 0.566 2.967
51-60 0.938 0.439 2.000 1.337 0.441 4.053
>60 2019 0.858 4.751 2.198 0.583 8.290
Marital status
Single Reference
Married 3.080 1.590 5.968 2.862 1.195 6.854
Education
=High school 3.021 1.509 6.047 2.135 0.826 5.522
College education 1.303 0.634 2.677 1.271 0510 3.168
Bachelor’s degree 1.006 0.501 2.020 1.028 0.445 2.375
=Master’s degree Reference
Occupation
Service 2.668 1.246 5.713 2.573 1.072 6.175
Business 2.895 1.235 6.787 1.713 0.616 4.760
Unemployed 3.352 1.302 8.632 4.156 1.308 13.208
Student 0.587 0.115 2.986 1.225 0.192 7.806
Home Maker 4.632 2.131 10.068 3.783 1.419 10.082
Healthcare Reference
Monthly household income (13)
<15000 2.206 1.209 4.026 0.501 0.213 1.175
15000-30000 1.811 1.053 3.114 0.836 0.423 1.652
31000-45 000 0918 0.560 1.504 0.779 0.437 1.388
>45000 Reference
Kidney disease
No Reference
Yes 1.857 1.026 3.360 0.520 0.218 1.239
Duration of recovery from acute COVID-19
=90days 1.933 1.231 3.033 0.874 0.437 1.750
91-180days 0.905 0.544 1.505 0.634 0.326 1.233
>180days Reference
COVID-19 symptoms
Mild 1.253 0.679 2.311 1.141 0.460 2.827
Moderate 3.714 1.912 7.212 2.947 1.216 7.144
Severe 1.531 0.682 3.435 1.643 0.638 4.231
Very Severe Reference
COVID-19 treatment
Home 2.386 1.373 4.146 4.017 1.723 9.366
Hospital general word 2.676 1.336 5.358 4.388 1.878 10.254
Hospital intensive care Reference
Vaccine status before COVID-19
No Vaccine Reference
| Dose 0.787 0.450 1.375 0.960 0.501 1.838
Fully vaccinated 1.717 1.102 2.676 1.554 0.830 2.909
Health complaints after COVID-19
No Reference
Yes 4.794 2.452 9.375 4.796 2.196 10.472

Bold faces represent significance at a 5% significance level.
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Limitation of the Study

First, we did not take data regarding ergonomic factors and
the participants’ working nature, such as sedentary or heavy
weight lifting. Second, participants’ BMI was not measured,
which might confound the study findings. Finally, as we
have taken information on MHC occurrence in the past
month, the chronicity of MHC that is acute, sub-acute, or
chronic cannot be measured from this data. Despite these
limitations, this study added valuable information support-
ing the potential for an increase in chronic pain after the
COVID-19 pandemic.

Conclusion

The forecast suggests an unprecedented prolonged pan-
demic. The health impact will likely manifest in both
infected individuals and people spared infection but are
nevertheless adversely affected by disruptions in everyday
life and experience a wide array of physical, psychological,
and social stressors. Based on the shreds of evidence, it is
postulated that the cumulative impact of the pandemic will
lead to an increase in MHC in the immediate and possibly
long-term future. Amidst many uncertainties, the findings
of our study would further encourage the research commu-
nity to study, devise, and implement strategies to mitigate
the pain-related health consequences of this pandemic. The
timely recognition of new MHC or exacerbations of preex-
isting MHC, prompt and targeted management, and strate-
gies to mitigate the potential impact on health are strongly
encouraged.
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