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Abstract: Background: Remaining phenomena presented by people who endured COVID
-19 at various times after the acute phase of the disease, remain the objectives of the me-
dical and social approaches. Musculoskeletal pain is increasingly reported by patients as
one of the persistent symptoms in post-COVID-19 syndrome. The purpose of the study
was the qualitative and quantitative assessment of musculoskeletal pain post _COVID 19
in the process of in-hospital medical rehabilitation.

Methods: A group of 124 people who suffered SARS-Cov-2 infection were analyzed and
underwent rehabilitation treatment with physiotherapy, halotherapy and electrotherapy
sessions in the specialized “Post COVID rehabilitation” ward during a period of 14 days.
For the analysis of the pain phenomenon, 103 people who presented musculoskeletal
pain, before and after treatment were assessed by the Nordic Musculoskeletal Question-
naire, pain intensity by VAS scale and intensity of fatigue syndrome.

Results. Musculoskeletal pain was present in 84.3% of cases among persons admitted for
rehabilitation treatment. Rehabilitation programs applied under inpatient conditions in-
creased the rate of people with moderate and mild pain by 6.8% and decreased the rate of
those with severe pain by 13.6% (p< 0.05), assessed by the Nordic Musculoskeletal Ques-
tionnaire. The proportion of patients with severe pain, assessed by the VAS scale, decrea-
sed by 13.8% at discharge from the hospital.

Conclusion. In-hospital medical rehabilitation programs applied to people with muscu-
loskeletal pain post -COVID 19 had a beneficial effect by decreasing the number of painful
areas and pain intensity.

Keywords: post-COVID medical rehabilitation, musculoskeletal pain,

INTRODUCTION

The COVID -19 pathology and pandemic situation has been a major challenge for
the general population and the health system in every affected country [1]. The remaining
phenomena after the acute period of the disease remain targets for medical and social ap-
proaches [2,3]. It is already known that people who have suffered SARS Cov-2 infection
may experience a number of persistent symptoms over a period of more than 12 weeks,
such as marked fatigue, shortness of breath, confusion, diarrhea or other symptoms that
cannot be explained by an alternative diagnosis [1,4]. Musculoskeletal pain is increasingly
reported by patients as one of the most common symptoms present in post-COVID-19 or
Long COVID syndrome, as well as being one of the most common symptoms in this period
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[5]. At the moment all symptoms present in the long term after the acute phase converge
to the common term Long COVID or persistent COVID [2,6]. From 10% to 20% of conva-
lescent patients experience effects of the disease 12 weeks after infection diagnosis [7] with
persistence of symptoms for more than a month, and 1.5-2% of patients may experience
deficits for an indefinite period of time [4]. Symptom frequency was reported for the first
month 37.2%, the third 21.8% and the sixth 18.2% [8]. Post COVID-19 sequelae are poly-
organic in nature with a predominance of respiratory deficits and, no less important for
their complexity, extrapulmonary deficits [9].

The most common remaining symptoms are fatigue (15-87%), dyspnea (71%), chest pain
(12-44%), cough (17-26%) [9,10,11]. Physical disability caused by the severity of the disease
and immobilization is associated with other medical deficits and greatly influences the
patient's clinical-functional status [12,13,14]. Numerous studies investigating the preva-
lence of long-term post-COVID musculoskeletal pain and its risk factors in a large cohort
of COVID-19 survivors concluded, that post-COVID musculoskeletal pain is present in
45.1% of COVID-19 survivors and 8 months after hospital discharge. Research in the field
has shown the overall prevalence of post-COVID myalgia, joint pain and chest pain to be
5.65% to 18.15%, 4.6% to 12.1% and 7.8% to 23.6%, respectively, at various follow-up peri-
ods during the first post-infection year. [15,16]. Musculoskeletal pain and fatigue are
highlighted as the most common at the onset of COVID-19 and were observed in 50-80%
of patients. Myalgia, arthralgia and fatigue are commonly present in post-COVID-19 pa-
tients. Often the incidence of arthralgia is directly proportional to the severity of COVID-
19 [17].

At the same time, pain is also a common symptom experienced during a post-
COVID phase by people with Long COVID. A meta-analysis reported an overall preva-
lence of post-COVID musculoskeletal pain of up to 23.6% in the first six months after in-
fection. This prevalence rate was based on studies investigating general post-COVID
symptoms.

The prevalence of post-COVID musculoskeletal pain is high in patients reporting post-
COVID pain. Yelin et al. defined the so-called "pain syndrome model", a subgroup of sub-
jects with pain as the main post-COVID symptom. Consequently, the design and interpre-
tation of the mechanism of post-COVID pain are crucial [15,18,19].

Estimation and assessment of remaining symptoms and functional sequelae serve
as work priorities at various stages of treatment to improve functional capabilities [11,12].

Short-term or irreversible disability caused by the symptoms of post-COVID-19
syndrome is the focus of care teams in nursing and rehabilitation units [20]. Functional
impairment, autoimmune processes and severe psychological distress following COVID-
19 can cause the development and exacerbation of diseases characterized by chronic pain
and fatigue, such as fibromyalgia and chronic fatigue syndrome [21].

The results of some studies have shown that reducing post-COVID-19 sequelae is
fundamental to early and multifactorial treatment managed by the multidisciplinary re-
habilitation team. [10,12,18]. Comprehensive rehabilitation includes correction of functio-
nal impairments, pain control, consistent physical, psychological and social rehabilitation,
thereby providing an increase in maximum functional capacity, with improvement of the
person's psycho-emotional status in approximately 50% of cases of post-COVID-19 seque-
lae [22]. The WHO's legislative acts have mentioned the impact of long-term COVID on
the individual, society and the economy, with the obvious need to guide and plan the re-
habilitation process by determining the need for rehabilitation in relation to the dysfunc-
tions presented. In this context, providing access to multi and interdisciplinary rehabilita-
tion services, assessing functional requirements and desired outcomes in the conduct of
post-COVID-19 individuals remains a current direction for health services [23].
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Thus, we set out to estimate the post COVID-19 persistent phenomena with the
anchoring of musculoskeletal pain evolution in the in-hospital medical rehabilitation pro-
cess.

Materials and methods.

The study is an analytical and observational descriptive study of people with post-
Covid syndrome admitted for medical rehabilitation. Participation in the study was vo-
luntary and participants were provided with information about the research with signed
consent. The clinical and functional profile of 124 patients who were referred for medical
rehabilitation treatment in the,”Post COVID Rehabilitation” ward of the IMSP Clinical
Hospital of the Ministry of Health of the Republic of Moldova within 30 days to 18 months
after the acute infection was analyzed. All patients were given referral tickets for rehabili-
tation treatment by the family doctor. The age of patients ranged from 30 to 83 years (mean
63.95 years). Duration of hospitalization 14 days. Patients included in the study followed
the treatment protocol composed of three phases: assessment, intervention and post-treat-
ment assessment at discharge from hospital.

On admission all patients were examined clinically (subjective data, examination
by organs and systems) and functionally by assessment of fatigue syndrome (0-10 points,
where maximum fatigue is assessed by 10 points and no symptoms by 0 points); pain in-
tensity by VAS 0-10 points (Visual Analogue Scale) and musculoskeletal pain by comple-
ting the Nordic Musculoskeletal Questionnaire, general part. Medical rehabilitation inter-
ventions included individual physiotherapy sessions of 15-30 minutes daily. The main
goals of the physiotherapy were respiratory re-education, general mobilization and adap-
tation to effort. During the sessions the patient's general condition, oxygen saturation,
blood pressure, heart contraction frequency were monitored. Sessions were interrupted or
stopped whenever a significant change in these indicators was observed. Physical treat-
ment included magnetic field in musculoskeletal pain region, predominantly thoracolum-
bar region and lower limbs-30 min, halotherapy for 30 min over one day. Drug treatment
included vascular preparations, NSAIDs, myorelaxants, metabolic, vitamin therapy. At
discharge the clinical and functional evolution was evaluated repeatedly. Data collected in
the study were quantitative, with nominal, ordinal, and numerical variables, with vari-
ables including participant demographics, intervention process, and assessments.

Data analysis was conducted using SPSS v. 21.0, with description of data and va-
riables using descriptive statistical analysis. Results were expressed either as mean + stan-
dard deviation (SD) or as number (%). We also tested whether there was an association
between symptoms of fatigue, myalgia, joint pain during the Rehabilitation period using
generalized estimating equations through a selection of binary logistic regression models.
95% confidence interval (Cl) values that did not include 1 indicated statistical significance.

Results

The clinical and functional profile of 124 people with musculoskeletal pain who
had sustained SARS Cov-2 infection and referred to specialized medical rehabilitation
between 1 month and 18 months after the acute phase of the disease was assessed and
analyzed. The mean age of the study group was 63.9 + 1.08 years, of which 60.49% (n=75)
female, 39.51% (n=49) male. According to the territorial distribution, 61.3% (n=76) of the
respondents came from urban areas, and 38.7% (n=48) - from rural areas. Following the
analysis of medical documentation it was determined that 72% of people suffered from
severe form of SARS-Cov-2 infection, medium form -20% cases and mild form - 8% cases.
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We were interested in assessing the comorbidities presented in the referral notes.
The most common concomitant pathology was interstitial lung disease/pulmonary fibro-
sis- 72.1% cases, followed by 45.3% - ischemic heart disease, 55.7% - hypertension, 24.2% -
diabetes mellitus, 15.7% - dyslipidemia, 12.2% - arthritic disease, 3.7% - obesity, 1.5% -
reactive hepatitis, 1% - autoimmune thyroiditis. The most common being interstitial bron-
chopneumonia - 72.1, ischemic heart disease - 45.3%, hypertension-55.7%. Subjective data
(complaints, anamnesis), revealed 9 most common symptoms: fatigue in 93.6% cases, cog-
nitive impairment (decreased memory, decreased attention) - 92.3%, dyspnea (shortness
of breath) - 87.2%, chest pain - 85.1%, musculoskeletal pain - 84.3%, non-productive cough
- 60.2%, headache - 56.2%, abdominal discomfort - 21.1%, cardiac discomfort -20.2% (Fig.1).

M Fatigue
M Cognitive impairment
m Dyspnea

Chest pain
B Musculoskeletal pain
H Non-productive cough

B Headache

B Abdominal discomfort

85,1%

Figure 1. Frequency of post-COVID symptoms in the study group.

M Cardiac discomfort

The most common symptoms in the patients in the study were estimated by ap-
plying the functional assessment scales: pain intensity according to the Visual Analogue
Scale (VAS), musculoskeletal pain (84.3%) by completing the Nordic Musculoskeletal Qu-
estionnaire (NMQ), general part.

According to the Nordic Musculoskeletal Questionnaire, most patients with mus-
culoskeletal pain experienced pain in the lumbar region (83 persons, constituting 67% of
cases), followed by pain in the cervical region (64 patients, 52% of cases) and pain in the
shoulder and hand (58 persons (47%) and 57 persons (46%) respectively) (Figure 2).
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Figure 2. Proportion of musculoskeletal pain by affected area.

Considering that fatigue syndrome was presented by 116 patients (in 93, 6% cases) and
musculoskeletal pain in 103 (84.3%) cases studied, from discussions with patients with
musculoskeletal pain, confusion in the perception of pain and general fatigue was obser-
ved.

Out of 44 (42.7%) patients with musculoskeletal pain, who suffered a severe form of CO-
VID-19, 83.4% (37 persons) marked general fatigue. In people after a mild form of COVID
-19 with musculoskeletal pain (47 people (45.3%)) fatigue was presented in 35 (75.2%) ca-
ses. Mild form of COVID -19 was for 19 (12%) patients in the study with musculoskeletal
pain, for which we marked the presence of fatigue in 4 (21%) cases. (Figure 3.)

0,
100,00% 83,40%
80,00% =i
, (]
B Fatigue
60,00%
° 45,30% B Musculoskeletal pain
40,00%
21,00%
0,00%
Severe form Moderate form Mild form

Figure 3. Association of musculoskeletal pain with fatigue.

The Nordic Questionnaire allowed us to estimate the proportion of musculoskeletal pain
depending on the number of affected areas. Thus, in the result of the questionnaire, we
found that no more than 3 affected areas presented 67 ( 65.4%) of people with musculoske-
letal pain post COVID-19, from 3 to 6 affected areas were experienced by 29 (28.2%) of the
persons surveyed and more than 6 affected areas were detected in 7 (6.38%) cases studied.
After rehabilitation interventions we found a positive dynamic in the improvement of
musculoskeletal pain, thus less than 3 affected areas were in 74.2% cases (76 persons exa-
mined), from 3 to 6 affected areas - 22.1% cases (23 persons) and more than 6 affected areas
only in 3.7% (in 4 persons) studied cases (Figure 4).
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Figure 4. Share of musculoskeletal pain depending on the number of regions af-
fected in the study group.

The evolution of pain, initially according to the Visual Analogue Scale (VAS), in the pati-
ents in the study estimated moderate pain in 61.5% cases (64 people), severe pain in 21.8%
cases (22 people) and no pain in 16.7% cases (17 people). After medical rehabilitation ses-
sions severe pain was maintained in 8 persons (in 8.2% cases), moderate pain was assessed
in 71 persons (in 68.3% cases ) and insignificant pain was assessed in 24 persons (23.5%
cases) in the study. (Figure 5)

80,00%
70,00%
60,00%
50,00%

40,00% H Initial  ® Final

30,00%

20,00%

10,00%

0,00%
Mild pain Moderate pain Severe pain

Figure 5. Dynamics of musculoskeletal pain intensity as assessed by the VAS
scale

Fatigue syndrome was initially estimated in 93.6% of cases. The descriptive values in the
assessment of inpatient fatigue according to the 0-10 fatigue rating scale showed the mini-
mum value of 3.00 conventional points, maximum 8.00 points, with a mean of 5.9274 points
at the standard deviation of 1.09078. After the rehabilitation interventions showed the mi-
nimum value of 2.00 conventional points, maximum of 5.00 points, with a mean of 3.0887
at the standard deviation of 1.44836. In the study group at admission, non-severe fatigue
showed 21 (17.1%) of patients, moderate fatigue - 77 (62.1%) of patients and 26 (20.8%)
patients showed severe fatigue. After rehabilitation treatment the fatigue values assessed
in 24,1% (30 persons) cases insignificant fatigue, in 67,9% (84 persons) cases moderate fa-
tigue and in 8,0% (10 persons) cases severe fatigue. (Figure 6)
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Figure 6. Assessment of fatigue syndrome in the study group.

Discussions.

The presence of post-COVID symptoms is an incentive for world medicine to establish
new patterns of treatment and subsequently complex rehabilitation programs. There are
already numerous studies on the variety of symptoms caused by COVID. Most studies
report investigations of post-COVID musculoskeletal pain, the association of post-COVID
pain with SARS-CoV-2 variants, and the intensity of post-COVID musculoskeletal pain in
individuals infected with different SARS-CoV-2 variants [16, 24].

Several observational studies have recently evaluated persistent symptoms in COVID-19
survivors admitted over 3 months. Some of these studies have partially described persis-
tent fatigue, but most have reported on the frequency and type of musculoskeletal pain.
[25, 26,27].

In our study by analyzing the clinical functional profile of people who suffered COVID-19
pathology at 1 month to 18 months after the acute period (without rehabilitation interven-
tions), we estimated a marked association of musculoskeletal pain and fatigue in people
after a severe or moderate form of the disease (83.4% and 75.2% cases respectively). After
the mild form of COVID -19 less musculoskeletal pain was accompanied by fatigue in only
4 out of 19 patients (in 21% cases).

Out of 103 (84.3%) people in the study with musculoskeletal pain, every third experienced
pain in 3-6 affected areas and about half of the patients shared a painful joint area.

As a result of the rehabilitation treatment 3 patients (2.68%) were reduced from the cate-
gory with 6 or more affected areas, by 6.1% (19 persons) the group of persons with 3-6
affected joint areas was reduced and the category of persons with less than 3 affected joint
areas was increased by 8.8% (11 persons). It was difficult to determine the origin of mus-
culoskeletal pain of post COVID-19 genesis or other pre-existing pain. At the same time,
we observed a significant decrease in pain intensity of the patients in the study after the
recovery treatment. Thus, severe pain remained persistent in 8 out of 22 people (decrease
of 13.6%), and the number of people with moderate pain and no pain increased by 7 people
(6.8%) in each group category.

The estimation of fatigue syndrome showed an increase in the number of people with non-
manifest fatigue from 21 to 30 people (by 7%) after rehabilitation treatment. The number
of people with moderate fatigue increased by 7 (5.8%) and the group of people with severe
fatigue decreased by 16 (12.2%).

Musculoskeletal involvement is common after SARS-CoV-2 infection. Fatigue is a "fa-
ithful" companion of musculoskeletal pain also for the post-COVID period. Recent studies
have highlighted musculoskeletal complications in long COVID-19 syndrome and have
marked the obligatory presence of fatigue. Thus, effective rehabilitation interventions in
musculoskeletal complications require perfect adjustment and standardization. [28, 29]
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According to Romero at all. multicomponent approach in the rehabilitation of musculoske-
letal sequelae of COVID-19 will improve pain, functionality and quality of life.[30] Com-
plex medical rehabilitation programs have a positive impact on the clinical and functional
status of individuals in the post COVID-19 sequelae period, rehabilitation interventions
decrease the intensity of musculoskeletal pain [31,32].

Conclusions.

Chronic fatigue syndrome and musculoskeletal pain are the most common clinical mani-
festations presented by people with long COVID syndrome.

In-hospital medical rehabilitation programs have improved clinical and functional status
by reducing the severity and number of pain areas in people with musculoskeletal pain.
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