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with disability and late
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Background: The acute clinical repercussions of SARS-CoV-2 infection have been
widely studied. However, the possible late repercussions of long COVID have not
yet been well defined in the literature.
Objectives: To identify the presence of pain and musculoskeletal disability in
patients with Long COVID and also to identify predictive factors for pain
intensity in this population.
Methods: In this cross-sectional and retrospective observational study individuals
with Long COVID symptoms were included. It was collected musculoskeletal
disability measures, data from patient-related outcome measures and variables
from a COVID-19 outpatient service database. Associations and sub-group
analyses were performed considering the variables pain, disability and
hospitalization. Linear regression was performed to identify predictive factors for
pain intensity in Long COVID patients.
Results: We evaluated 195 patients and most of them (57%) presented
musculoskeletal pain in one area of the body. Pain sub-group presented worse
disability indices and worse clinical course during hospitalization. Hospitalized
patients presented worse disability indices comparing to non-hospitalized.
Significant correlations were found between pain and days of non-invasive
oxygen support (r= 0.21; p=0.003); days in intensive care unit (r= 0.22;
p= 0.002) and days in invasive mechanical ventilation (r= 0.35; p= 0.001).
Hospitalized individuals showed a higher chance of presenting late
musculoskeletal pain (OR= 1.42: 95%CI 1.09–2.04). Days in intensive care unit
(β=0,234: P=0,001) and days in invasive mechanical ventilation (β= 0.764:
P=0.001) were predictors of pain intensity [F(2,192) = 18.559; R2 = 0.231;
p= 0.001].
Conclusion: Individuals with Long COVID presented musculoskeletal pain and
disability. Hospitalized patients showed a greater chance of having
musculoskeletal pain. Days in intensive care unit and days in invasive mechanical
ventilation were predictors of late musculoskeletal pain intensity.
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Introduction

The acute clinical repercussions of SARS-CoV-2 infection have

been widely studied since the beginning of the pandemic scenario

(1–3). However, the possible repercussions of COVID long-term

effects are not yet well defined in the literature (1–5).

Considering this phenomenon the World Health Organization

(WHO) defined the term Long COVID as a health condition

that occurs in individuals with a history of probable or

confirmed SARS-CoV-2 infection, usually three months after this

diagnosis, with symptoms not explained by other possible

diagnoses that persist for at least two months (6–8). The

prevalence of Long COVID is still controversial in the and also

the main symptoms that could be associated with this health

condition. Data from systematic reviews indicate that 25% of

individuals who contracted the COVID-19 virus continue to have

symptoms after at least one month of diagnosis (4, 9–12). The

incidence of Long COVID after hospital discharge varies from

2.3% to 80% (9, 13–15). The meta-analysis conducted by Lopez-

Leon identified more than 50 COVID long-term symptoms and

demonstrated that 80% of infected patients developed at least one

of these symptoms (16). Among the most common Long COVID

symptoms, peripheral fatigue, dyspnea on moderate activities,

joint pain, and cognitive problems can be high lightened

(4, 6, 17–23).

Musculoskeletal manifestations in COVID-19 have being

studied by different researches groups (13, 16–19). Clinicians

should consider that musculoskeletal manifestations probably

have been often underreported. Due the fact that patients who

most frequently present musculoskeletal pain complaint during

hospitalization are more severely ill and/or sedated other clinical

outcomes are usually evaluated (16). However, the incidence of

thrombotic events possibly associated with the clinical profile of

COVID-19 patients may also contribute with poor

vascularization of peripheral vessels in the muscles (4) and might

generate biochemical repercussions in the musculoskeletal system.

The pathogenetic mechanisms can also involve increased

production of proinflammatory cytokines, immune cell

hyperactivation, direct viral entry of neurological and

musculoskeletal system cells, and psychological stress (18–25).

The cognitive and behavioral aspects may be also associated with

the occurrence of musculoskeletal pain in these patients (18–22).

Considering specifically joint pain, some findings show a

prevalence that may vary between 2.5% and 23% of patients

(21–25). Myalgias and generalized weakness have also been

reported in studies with a prevalence between 25% and 50% of

symptomatic COVID-19 patients (23). Fatigue is another

symptom widely mentioned in the literature as well as cognitive

problems, psychological stress, and shortness of breath (26–32).

The investigation of the possible variables associated with

musculoskeletal pain in Long COVID patients is still incipient

and the causal relationships for musculoskeletal pain in these

patients are not yet well established in the literature. The

discussion about variables that may help in the construction of

explicative models for pain occurrence in Long COVID patients
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should be stimulated in different populations. Thus, the aim of

this study were to identify the presence of pain and

Musculoskeletal disability in patients with Long COVID and also

to identify predictive factors for pain intensity in this population.
Methods

Study design

This cross-sectional and retrospective observational study

included musculoskeletal disability measures, patient-related

outcome measures and database analysis. The study has been

carried out following the Helsinki Declaration and obtained

approval from the Research Ethics Committee at Centro

Universitário Augusto Motta (UNISUAM). It was approved

under the number CAAE 48074921.7.0000.5235. The informed

consent was presented to all patients, and it must be signed

before data collection. This research report followed the

Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) statement.
Settings and participants

Participants were recruited through face-to-face assessments.

Patients who attended the Post-COVID-19 Outpatient Service of

the Rio de Janeiro Military Police Physiatrics and Rehabilitation

Center (CFRPM-RJ) between July 2020 and March 2022 were

invited to participate. Patients were referred after a medical

consultation at the Central Hospital of the Rio de Janeiro

Military Police (HCPM-RJ). The CFRPM-RJ is a Military Police

health unit that has an outpatient service and monitors all

patients who had at least one medical consultation due to

COVID-19 symptoms with or without a hospitalization history.

The following inclusion criteria were considered: (1)

individuals over 18 years old; (2) more than 90 days of positive

COVID RT-PCR test, considering the moment of enrollment;

and (3) individuals who had any musculoskeletal pain complaint

that did not exist before the diagnosis of COVID-19. Exclusion

criteria were: (1) patients with any surgical intervention for at

least 3 months before diagnosis; (2) individuals undergoing

current cancer treatment; (3) individuals with a history of

walking limitations before diagnosis; and (4) individuals with

cognitive or functional alterations that made it impossible to

perform the tests.

The sample size calculation considered a model for regression

analysis with 3 possible predictors of pain intensity (main

outcome) in the GPower 3.1 Software. Because there is no

consensus in the literature regarding the possible associated or

predictive variables of late pain in this patient profile, the sample

size calculation considered an effect size of 0.10, with a statistical

power of 80% and an error of 5%. The calculation showed the

necessity to include 176 participants in the research. The sample

size calculation for the other analyses of possible associations
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between the variables required entering a smaller number of

participants than the number of patients that were included for

regression analysis.
Measurement instruments and procedures

The outpatient evaluation collected sociodemographic and

clinical data from the participants (age, body mass index,

comorbidities, and COVID-19 diagnosis date). The patients were

asked at the moment of the assessment if they had been

hospitalized and the patient’s medical record was consulted in

the hospitalization sector. The following data related to

hospitalization were collected: days of hospitalization, days in

non-invasive oxygen support, days in intensive care unit (ICU)

and days in invasive mechanical ventilation (MV).

The following measurement instruments were applied in order

to identify pain intensity and musculoskeletal disability: the

Numerical Pain Rating Scale (NPRS); Fatigue Pictogram; Berg

Balance Scale; the Post COVID Functional Scale (PCFS) and the

10-meter Walk Test. All evaluations were performed by a single

evaluator, a physiotherapist, with more than 15 years of

experience in the area of musculoskeletal rehabilitation, under

the supervision of a senior researcher with experience in clinical

research.

Pain assessment was performed using the Numerical Pain

Rating Scale (NPRS). This is a simple 11-point scale with data

that is easy to document and interpret and is very useful in pain

assessment, graded from 0 (zero)—no pain, to 10 (ten)—worst

pain (33, 26).

Fatigue assessment was performed using the Fatigue Pictogram

(34). Pictograms are tools that use illustrations and, therefore, are

easy to understand and have excellent clinical applicability (35).

The selected instrument is an ordinal scale composed of two sets

of five figures that assess the intensity of fatigue and the degree

of limitation that it entails in the individual’s daily activities

(34, 35). The first series of figures answers the following question

“How tired have you felt in the last week?” and the second series

answers the question “How much does the feeling of tiredness

prevent you from doing what you want to do?”. The instrument

has formally gone through a cross-cultural adaptation process for

Brazil (35). In our work, we assigned numbers to each image to

help with the quantitative analysis of the data.

Regarding the assessment of balance and risk of falling, we used

the Berg Balance Scale (36). The instrument can be self-

administered, and assesses the individual’s functional balance

through 14 items related to activities of daily living (36, 37).

Items are based on the duration of time the individual can

maintain a position, the arm’s reach distance in front of the

body, and the time to complete each task. Each item corresponds

to a scale graduated from 0 (zero) to 4 (four) points, with a

maximum score of 56 points: scores between 53 and 46 indicate

a risk of falling from mild to moderate; scores below 46 points

indicate a high risk of falling (37, 38).

The Post-COVID-19 Functional Status Scale was also applied

to investigate disability (39). This instrument was proposed as a
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way of measuring the consequences of COVID-19 and its impact

on the functional status reported by the patient and can be

applied at the time of hospital discharge and later to monitor

post-discharge conditions (38). The scale is graded in six levels,

from “no functional limitations” (zero grade) to “severe

functional limitations” (grade 4) and “death” (grade 5) (39, 40).

The 10-meter Walk Test was also applied. It consists in timing

a free ten meters of walking in the usual speed (41). Starting from

the orthostatic position the initial two meters and the final two

meters are added just to consider the moments of acceleration

and deceleration respectively (41, 42).
Data analysis

The Shapiro-Wilk tests suggested a normal distribution of

variables. The clinical profile and characteristics of the sample

were described using means and standard deviation or

occurrence frequency (percentage).

Two subgroup analyses were performed: one comparing

disability and pain intensity means from hospitalized and non-

hospitalized individuals; and another one comparing disability

and data hospitalization means from patients with and without

pain. The Student´s t-test for two independent samples was

applied for these analyses.

Possible associations between disability variables, hospitalization

data and pain intensity were evaluated. Pearson’s coefficient

correlation was applied to identify possible correlations between

continuous variables. The odds ratio was used to quantify

associations for categorical variables.

To identify predictive factors for pain a linear regression

analysis was performed. The model considered pain intensity as

a dependent variable and days of hospitalization, days in

intensive care unit and days in invasive mechanical ventilation

support as independent variables. The model was built using the

backward regression method, starting from a model with all

variables and eliminating non-significant variables. Data were

analyzed using the JASP Version 16.3 assuming a significance

level of 5%.
Results

A total of 195 participants were included in the study. The

population had a mean age of 54.74 years (SD 11.12), 137 (70%)

were males, 58 (29%) were females and the BMI mean was

35.31 kg/m2 (DP 4.8). We observed that 121 (62%) participants

presented systemic arterial hypertension, 87 (45%) were diabetic,

35 (18%) were smokers, and most of the sample (n = 165) was

hospitalized due to COVID-19 (85%). Most patients, 112 (57%),

reported musculoskeletal pain in one region of the body at the

moment of the evaluation and 83 patients (43%) presented pain

complain in 2 or more body areas. The average of data collect

presented 120 days (SD 2) after COVID-19 diagnosis. Table 1

presents the sample characteristics and mean values of disability

measures collected.
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TABLE 1 Sample characteristics and disability measures collected
(N = 195).

Variables Mean ± SD; (%)
Age (years) 54.7 ± 11.1

BMI(Kg/cm2) 35.3 ± 4.8

Sex (males; %) 70%

Comorbidities

Systemic arterial hypertension 62%

Diabetes 45%

Pain complain 57%

Fatigue Pictogram (Total score) 3.0 ± 1.1

Gait Speed (m/s) 1.6 ± 0.7

PCFS (Total score) 2.6 ± 0.9

Berg Scale (total score) 53.9 ± 2.3

NPS (Total score) 2.2 ± 2.3

BMI, body mass index; NPS, numerical pain scale; PCFS, post covid functional

status scale.

TABLE 3 Mean values of disability measures and hospitalization data for
groups with and without pain.

Variables Group With
Pain (n = 112)

Group Without
Pain (n = 83)

P-value

Days in Intensive Care Unit 18.7 (±13.1) 11.2 (±12.1) <0.01

Mechanical Ventilation
days

16.4 (±12.2) 7.1 (±11.8) <0.01

Days with oxygen support 22.0 (±13.6) 14.4 (±12.2) <0.01

Berg Scale (total score) 51.7 (±3.9) 54.3 (±2.8) <0.01

PCFS (total score) 3.0 (±0.8) 1.8 (±0.8) <0.01

Fatigue (total score) 3.4 (±1.1) 1.7 (±1.4) <0.01

Gait Speed (m/s) 1.5 (±0.7) 2.0 (±0.8) <0.01

PCFS, post covid functional status scale.
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Comparing the sub-groups of hospitalized patients (n = 165)

and non-hospitalized patients (n = 30) significant differences were

also found in the means of pain intensity and disability variables

collected. The results showed that the hospitalized patients

presented worse disability indices and more pain. The means of

these both groups are shown in Table 2. Because we found no

statistical evidence of difference between sub-groups for age, sex

and body mass index the groups were considered as homogeneous.

Comparing the sub-groups patients with pain (n = 112) versus

patients without pain (n = 83) significant differences were found in

disability variables means and also in the hospitalization data

collected. The results showed that the group with pain presented

worse disability indices and worse clinical course during

hospitalization. The means of both groups are show in Table 3.

Because we found no statistical evidence of difference between

sub-groups for age, sex and body mass index the groups were

considered as homogeneous.

The correlation analysis showed a positive correlation between

mechanical ventilation duration and pain intensity (r = 0.346;

p = 0.001). Thus, individuals with a longer duration of

mechanical ventilation had greater pain intensity. A negative

correlation was also observed between the value obtained on the

Berg Scale and pain (r =−0.319; p = 0.001). Thus, a lower index

on the Berg Balance Scale was associated to pain intensity. A

correlation was also identified between the value on the scale and

pain intensity (r = 0.381; p = 0.001). The higher the value on the

PCFS score (indicating less functionality), the greater the pain
TABLE 2 Mean values of pain and disability measures collected for
hospitalized and non-hospitalized patients.

Variables Hospitalized
(n = 165)

(mean ± SD)

Non-hospitalized
(n = 30)

(mean ± SD)

P-value

Berg Scale 50.5 ± 3.7 53.4 ± 2.6 0.04

PCFS 2.5 ± 0.9 3.0 ± 0.8 <0.01

Fatigue 3.1 ± 1.1 2.6 ± 0.8 0.04

Gait Speed (m/s) 1.5 ± 0.6 2,0 ± 0.9 <0.01

NPS 2.3 ± 2.4 1.8 ± 2.4 0.03

PCFS, post covid functional status scale; NPS, numerical pain scale.
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intensity. The pain intensity also showed a correlation with the

fatigue pictogram (r = 0.501; p = 0.00). Correlation analyses are

described in Table 4.

The association analysis of pain and hospitalization reveled a

significant relationship. It was found that hospitalized individuals

have more chance to present late musculoskeletal pain when

compared to non-hospitalized individuals (OR = 1.42; 95%CI

1.09–2.04).

The regression analysis used first an exploratory model,

including pain intensity as a dependent variable and days of

hospitalization, days in intensive care unit, and days in invasive

mechanical ventilation support as independent variables.

However, this model did not show statistical significance

[F(3,192) = 11.357; R2 = 0.342; P = 0.13]. A second model

considering the variables days in the intensive care unit and days

in invasive mechanical ventilation support found statistical

significance [F(2,192) = 18.559; R2 = 0.231; P = 0.001]. The

independent variables showed low level of correlation but

the model didn’t present multicollinearity. It was identified that

the variables “days in intensive care unit” (β = 0.234; P = 0.001)

and “days in invasive mechanical ventilation support” (β = 0.764;

P = 0.001) were predictors of pain intensity.
Discussion

The findings indicate that musculoskeletal pain had a high

prevalence in the observed population with Long-COVID and

participants with pain presented worse disability indices and
TABLE 4 Correlations between disability measures, hospitalization data
and pain intensity (N = 112).

Variables Numerical Pain Scale
(Pearson Coefficient- r)

P-value

Days in Intensive Care Unit 0.219 <0.01

Mechanical ventilation days 0.346 <0.01

Days with oxygen support 0.214 <0.01

Fatigue (total score) 0.501 <0.01

PCFS (total score) 0.381 <0.01

Gait Speed −0.188 <0.01

Berg Scale (total Score) −0.319 <0.01

PCFS, Post COVID Functional Scale.
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worse disease clinical course during hospitalization. Hospitalized

patients also presented worse disability indices. The odds ratio

analysis in our sample showed that hospitalized patients had

more chance to present late musculoskeletal pain when

compared to non-hospitalized ones. Days in intensive care unit

and days in invasive mechanical ventilation support were

predictive variables for pain intensity.

The findings about the prevalence of late musculoskeletal pain

in Long-COVID patients corroborate with studies in different

populations from different parts of the world. A systematic

review conducted by Akbarialiabad et al. reported a prevalence of

51% for late musculoskeletal pain in patients with more than 6

months after COVID-19 diagnosis (26). Soares et al. observed

the occurrence of pain in COVID-19 patients after 16 weeks of

hospital discharge and found that approximately 65% of

individuals reported musculoskeletal pain (42).The age range and

period after hospital discharge in which data were collected in

the present study are similar to those in other studies (9, 10, 39,

40). This aspect favors the discussion about the main findings

that have been reported in Long-COVID patients (14, 41–50).

Our findings not only presented prevalence of pain in this

specific population but also described some variables that are

associated with pain intensity and possible predictors for late

pain in the population included in the study.

Our findings high lightened the importance of continuous

assessment of COVID-19 patients even after hospital discharge.

The impact of Long-COVID on aspects such as gait, balance,

and daily life activities should also be considered by health

professionals. Similar findings were reported by Giardini et al.

that found worse performance on static and dynamic balance

measures in post-COVID-19 patients compared to healthy

individuals (51). Pant et al. (52) reported that 46% of the

population included in their study presented disability and

quality of life complaints.

The finding regarding the predictive variables of

musculoskeletal pain intensity is another important message for

clinicians (9, 36). It reinforces the importance of preventive

actions to minimize the complexity and the days of

hospitalization (37). Nonetheless, measuring the real effect of

COVID-19 on patients is quite difficult due to the lack of studies

that investigate late musculoskeletal repercussions after

hospitalization for “non-COVID causes”. However, Kosilek et al.

(49) carried out an observational study in a hospital unit in

Germany and demonstrated that 61% of patients with Post-

Intensive Care Syndrome had chronic pain even 6 months after

discharge. The prevalence of pain in patients with Post-Intensive

Care Syndrome can reach 73% (50). COVID-19 patients seem to

be susceptible to developing this syndrome (44) and this

phenomenon makes it even more difficult to understand the

consequences strictly related to COVID-19.

Our study has some limitations. We should face that the lack of

a control group (non-COVID) does not allow us to isolate the real

impact of COVID-19 on the participants. Data collection occurred

in only one healthcare center and data analysis comparing different

sample size sub-groups could have decreased the statistical power.

However, the findings of some pain predictive variables in this
Frontiers in Rehabilitation Sciences 05
study can collaborate with discussions about musculoskeletal

complaints in Long-COVID and intensive care syndrome patients.
Conclusion

Musculoskeletal pain had a high prevalence in the observed

population with Long-COVID. Patients with pain presented

worse disability indices and worse clinical course during

hospitalization. Hospitalized patients showed more chance to

present late musculoskeletal pain comparing to non-hospitalized

ones. Days in intensive care unit and days in invasive mechanical

ventilation support were predictive variables for pain intensity.
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