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This study investigated the prevalence of long-temuasculoskeletal post-
COVID pain and their risk factors-in a large cohoft COVID-19 survivors. A
multicenter cohort study including patients hodeal due to COVID-19 in five
hospitals of Madrid (Spain) during the first wave the pandemic was conducted.
Hospitalisation and clinical data were collectednir medical records. Patients were
scheduled for a telephone interview after hospiitetharge for collecting data about the
musculoskeletal post-COVID pain. Anxiety/depressieeels and sleep quality were
likewise assessed. From 2,000 patients recruitédtah of 1,969 (46.4% women, age:
61, SD: 16 years) were assessed on average &B.4.6) months after discharge. At
the time of the study, 887 (45% women) reported culoskeletal post-COVID pain.
According to the presence of previous pain sympiaims prevalence of “de novo”
(new-onset) musculoskeletal post-COVID pain wa®%#.whereas 25.1% experienced
an increase of previous symptoms (exacerbated CO¥®lded pain). Female gender

(OR1.349, 95%CI 1.059-1.720), previous history afsguloskeletal pain (OR1.553,



95%CI 1.271-1.898), the presence of myalgia (OR4,.35%Cl 1.155-2.070) and

headache (1.866, 95%CI 1.349-2.580) as COVID-18ciesed onset symptoms, and
days at hospital (OR1.013, 95%CI 1.004-1.022) weisk factors associated

musculoskeletal post-COVID pain. In conclusion, oulsskeletal post-COVID pain is

present in 45.1% of COVID-19 survivors at eight nisnafter hospital discharge with
most patients developing “de novo” post-COVID pakemale gender, history of

musculoskeletal pain, presence of myalgias anddotmdas COVID-19 symptoms at
the acute phase, and days at hospital were riskréaassociated with musculoskeletal
post-COVID pain.

Key words: COVID-19, musculoskeletal pain, post-COVID, risictors, prevalence.

Introduction

Clinical manifestation of thBevere Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2) are heterogeneous — and affect respyjratogastrointestinal,
cardiovascular, neurological, or musculoskeletaktays [46]. Generalized pain
(myalgia) is a common symptom suffered by patiemith the coronavirus 2, 2019
disease (COVID-19) during the acute phase withstimated prevalence ranging from
15% to 20% [1,14,45]The potential implications of musculoskeletal paymptoms
associated with COVID-19 are not properly underdtand suggests a heterogeneous
physiological process [31].

Due to the worldwide COVID-19 outbreak, the incidenof musculoskeletal
pain would be expected to raise by three diffeveags: 1) by increasing the number of
people developing de novo musculoskeletal pain gas-COVID sequelae; 2) by
exacerbating pain in infected individuals with jgeasting conditions; and also, 3) by

increasing pain symptoms in non-infected peopldé wmusculoskeletal pain conditions



due to COVID-19 surrounding factors (e.g., lockdoveolation, or stress) [15]. In fact,
current literature supports that patients with aizgain (but not infected) reported an
increase of their symptoms and their pain interfeee during the main lockdown
[18,28,33]. Additionally, female gender, peoplewibwer education, worse disability
and higher catastrophizing have shown to be aghehirisk of social isolation during
COVID-19 outbreak [25].

Data about the first two assumptions is less cteadate. Different meta-
analyses reported that almost 60% of COVID-19 swang will develop post-COVID
symptoms (i.e., long COVID) in the following montladter the infection [3,10,30].
Although these texts described the presence otralepest-COVID symptoms, specific
data on pain is scarce [3,10,30]. One meta-anafgsissing just on musculoskeletal
post-COVID pain symptoms identified 33 studies [IBPhese authors found that most
studies investigated follow-up periods between ame four months after infection [19].
A remarkable finding of this meta-analysis was (thdgspite including 33 papers
investigating post-COVID pain, large epidemiologistudies specifically focusing on
post-COVID pain symptoms are missing [5,19].

Alizadeh and Aghsaeifard described eight pagiemth previous history of chronic
pain where COVID-19 triggered their previous paymptoms [4]. Two small cohort
studies reported that the prevalence of musculetdebain can reach up to 60.7% in
COVID-19 survivors one month after infection [7,2However, both studies included
small sample sizes, did not differentiate if paymptoms were present before the
infection or not, and included short-term follow-periods [7,27]. Soares et al observed
that almost 65.2% of COVID-19 survivors developete “novo” post-COVID pain
symptoms [44]. Again, this study included a smalingle of patients, just recruited

from a single center, and included a follow-up periess than three months after [44].



The current multicenter study includes a large cobbpreviously hospitalized
COVID-19 survivors with a long-term follow-up pedoThe aims of the current study
were: 1) to investigate the prevalence of muscuieséll post-COVID pain symptoms
in a large cohort of hospitalized COVID-19 survispr2) to determine if
musculoskeletal post-COVID pain is a new-onset (fu®/o”) or an exacerbated
symptom of pre-existing musculoskeletal pain caadsg; 3) to investigate potential risk

factors associated with the development of musk&eletal post-COVID pain.

Methods
Participants

This multicenter cohort study included individuaido had recovered from
acute SARS-CoV-2 infection during the first wavetloé pandemic (from March 20 to
June 30, 2020) from five urban hospitals in Mad(Blpain). Participants were
hospitalized because SARS-CoV-2 infection diagnoseith real-time reverse
transcription-polymerase chain reaction (PCR) asshynasopharyngeal/oral swab
samples' and the presence of consistent clinical eadiological findings. All
hospitalized COVID-19 survivors discharged from gagticipating hospitals (n=7,150)
during the first wave of the pandemic were includeén anonymous database and a
random selection of 400 patients from each hospvad performed with an online
randomization software. The study was approved byLacal Ethic Committees
(URJC0907202015920, HCSC20/495E, HUFA20/126, HWARAQ0, HS0O25112020,
HUF/EC1517). Participants were informed of the gtahd all provided informed
consent before their inclusion and before collectiny data.

Procedure



Clinical data (age, gender, height, weight, \19 associated symptoms at
hospital admission, pre-existing medical comori@dit intensive care unit [ICU]
admission, days at hospital) were collected fromspital records. Participants who
agreed to participate in the current study weredaled for a telephone semi-structured
interview by trained healthcare researchers. A ftipasaire focusing on
musculoskeletal pain symptoms was developed by ladisaiplinary research team.
Participants were asked for the presence of pampgyms appearing after hospital
discharge and whether the reported symptoms pedsiat the time of the study.
Particular attention was paid to the developmeninasculoskeletal post-COVID pain
symptoms differentiating from headache, particylarigraine-like pain. We defined
musculoskeletal post-COVID pain as: 1) pain symgaompatible with diagnosis of
chronic primary musculoskeletal pain, as definedtl®y International Association for
the Study of Pain (IASP) [392) symptoms experienced for at least three conisecut
months after hospital discharge, and 3) absenangfunderlying medical condition
which could best explain pain, e.g., arthritis.dfiy, participants were asked to describe
the location of their pain symptoms (e.g., neclquitier, spine, lower extremity, upper
extremity, generalized) and to differentiate thegmptoms from any pain condition that
they suffered from before being infected by SARS/€0 We did not include headache
symptoms, due to the particular classification ekdaches and need for a proper
diagnosis according to the classification.

Anxiety/depressive symptoms and sleep quality vessessed with the Hospital
Anxiety and Depression Scale (HADS) and the PitighBleep Quality Index (PSQI),
respectively, since both can be properly evaluéitedelephone interview [22]. From
HADS, we included the scale assessing anxiety sympt(HADS-A, 7-items, 0-21

points) and the scale assessing depressive symtdAi3S-D, 7-items, 0-21 points).



Higher scores suggest more anxiety/depressivedewdth a cut-off of score >8 points
being suggestive of anxiety/depressive disorder].[28 the current study, we
considered the cut-off scores recommended for Spapopulation (HADS-A>12
points; HADS-D >10 points) indicative of anxiety and depressive [syms,
respectively [21]. The PSQI (0-21 points) evaluaiegp quality by including 19 self-
rated questions assessing different aspects op sleeng the previous month [8].
Higher scores indicate worse sleep quality, andoaes-8.0 points is indicative of poor
sleep [8]. The PSQI has shown good internal cagrstst and test-retest reliability [11].
Statistical Analysis

The STATA 16.1 program (StataCorp. 20%€ata Statistical Software: Release
16. College Station, TX: StataCorp LP. USA) wasduger consolidation of the
multicenter records. Data are presented as medasdéd deviation, SD) and/or
percentages as appropriate. McNemar’s chi-squastdihd paired Student t-tests were
conducted to compare proportions and means betweagients with and without
musculoskeletal post-COVID pain. Missing values evemputed using median
imputation due to their small numbers. Univariate anultivariate logistic regressions
were conducted to identify the association of theetbpment of musculoskeletal post-
COVID pain with COVID-19 associated variables colézl at hospital admission (age,
gender, height, weight, COVID-19 onset symptombaspital admission, pre-existing
medical comorbidities, intensive care unit [ICUJnaidsion, days at hospital) by using
Python's library statsmodels 0.11.1. Adjusted a@ddi® (OR) and confidence intervals

(95%CI) were calculated. A priori, the level of sificance was set at 0.05.



Results

From 2,000 participants randomly selected from itnelved hospitals and
invited to participate, six refused to participaksven could not be contacted after three
attempts, and 14 had deceased after hospital dgehiinally, a total of 1,969 (46.4%
women, age: 61, SD: 16 years) were included.

Prevalence of Post-COVID Musculoskeletal Pain

Participants were assessed from 6 to 10 (mean: S$4,1.5) months after
hospital discharge. At the time of the evaluati®37 (45.1%) patients reported
musculoskeletal post-COVID pain symptoms. The mlagations of musculoskeletal
post-COVID pain are illustrated iRigure 1, being widespread and lower extremity
pain the most prevalent.

Table 1 compares clinical and hospitalization data betweedividuals
developing and not developing musculoskeletal E3WID pain symptoms.
Individuals reporting musculoskeletal post-COVIDirpghowed a greater number of
COVID-19 symptoms at hospital admission, with aagge prevalence of myalgias and
headache (both, P<0.001); longer stay of hospatia, and higher incidence of ICU
admission than those not reporting long-term musidletal post-COVID pain.
Individuals with musculoskeletal post-COVID pairs@lexhibited higher anxiety and
depression scores and poor sleep quality (P<Oé&dle 1).

New-Onset (de novo) or Exacerbated Musculoskeletal Post-COVID Pain

The prevalence of pre-existing muscultetlé pain symptoms before the
infection was significantly higher (P<0.001) in seoreporting musculoskeletal post-
COVID pain (49.8%) than in those without post-COVjpain (33.6%). No significant
differences were seen in body location of previpam symptoms between individuals

developing or not developing musculoskeletal padS(D pain (Figure 2). From 887



patients reporting musculoskeletal post-COVID paimost 50% (n=442) reported
musculoskeletal pain symptoms before infection. okdmgly, the remaining 445
(50.1%) developed new-onset musculoskeletal postiDQelated pain, since they did
not suffer from symptoms before the infection. Aauhally, from those 442 individuals
suffering from previous symptoms, 220 (24.8%) régdrthat post-COVID pain
symptoms were different from previous symptomatgl@gew-onset musculoskeletal
post-COVID pain), whereas the remaining 222 (25. p&t)ents experienced an increase
of the previous symptoms (exacerbated musculoskgbeist-COVID related-pain) on
their intensity (n=89, 40.1%), the extension (n=48,9%), frequency (n=55, 24.8%)
and both intensity and extension (n= 36, 16.2%: phevalence of new-onset post-
COVID musculoskeletal pain in the total sample wpago 74.9%.
Risk Factors associated with Musculoskeletal Post-COVID Pain

Table 2 details the results of univariate and multivaratalyses. The univariate
analysis revealed that age (P=0.001); weight (F340;0CU admission (P=0.015); the
presence of several medical comorbidities, e.gapetes (P=0.04), cardiovascular
disease (P=0.024), asthma (P=0.02), obesity (P4}.0d4r chronic obstructive
pulmonary disease (P=0.045); and the presencena¢ €0VID-19 onset symptoms at
hospital admission such as dyspnoea (P=0.04), c@egh.03), anosmia (P=0.025), or
throat pain (P=0.03) were associated with musceles&l post-COVID pain; however,
these variables were not significant in the mulist@ analysis.

The multivariate analysis revealed thateratidjusting by all variables, female
gender (OR 1.349, 95%CI 1.059-1.720, P=0.01), previhistory of musculoskeletal
pain (OR 1.553, 95%CI 1.271-1.898, P<0.001), thes@nce of myalgia (OR 1.546,
95%CI 1.155-2.070, P=0.003) and headache (OR 1#86Cl 1.349-2.580, P<0.001)

as COVID-19 associated symptoms at the acute phadedays at hospital (OR 1.013,



95%CI 1.004-1.022, P=0.006) were associated wita fresence of long-term

musculoskeletal post-COVID pain symptoms.

Discussion
This multicenter study found a prevalencenoisculoskeletal post-COVID pain of

45.1% eight months after hospital discharge. Basedthe presence of previous
symptoms the prevalence of “de novo” musculoskef@at-COVID pain was 74.9%.
Female sex, history of musculoskeletal pain, thes@nce of myalgia and headache as
COVID-19 associated symptoms and days at hospées wsk factors.
Post-COVID Musculoskeletal Pain

We reported a prevalence of musculoskeletal postdiO(pain of 45.1% eight
months after hospitalization. Our results revealhbr prevalence rate than those
reported in a recent meta-analysis, which obseavpkvalence of 10.9% and 7.7% for
myalgias and arthralgias 6-months after hospitatithrge [19]. Differences in age,
gender, pre-existing comorbidities - particularigthry of musculoskeletal pain (data
not considered in most studies) - or severity efdisease could explain discrepancies.
On the contrary, our results fall slightly belowrn those reported by three small cohort
studies providing prevalence rates of musculosiikejf@st-COVID pain up to 60% at
one [7,27] and three [44] months after. Only onadgtconsidered the presence of
previous musculoskeletal pain [44]. Our study is ldrgest multicenter study providing
prevalence data of long-term musculoskeletal p@&¥ID pain in hospitalized
survivors.

We found that widespread pain and lower extremdiy pvere the most common
forms of musculoskeletal post-COVID pain. Soaresal [44] and Numan [37] also

found that lower extremity was the most affectechtmn. Similarly, subjects who had

10



survived to SARS also exhibit widespread pain ascuela one year after [35]. Current
evidence suggests that musculoskeletal post-COMID fend to be heterogeneous, but
a tendency to widespread symptoms seems to benpreéSach widespread pain
symptomatology, as commonly observed in, e.g.pfibyalgia, has been suggested to
be related to deficient immune regulatory mechanigdil] and could indicate a
prolonged immune system impact in post-COVID paiffiesers.

It is also possible that location of musculoskelptest-COVID pain is related to
the location of symptoms (e.g., myalgias) experenat the acute phasgahin et al.
seen that pain symptoms in the extremities werklfigrevalent during the acute phase
[42]. Pain at the acute phase of the infection rbay widespread (viral-induced
myalgias) and in some cases it could be the mamptaont. The presence of pain at
hospital admission and how early the pain beginspravide guidance on the prognosis
of post-COVID pain. We did not collect the areasginptoms at hospital admission in

our cohort, but this hypothesis should be explanddture studies.

De Novo or Exacerbated Musculoskeletal Post-COVID Pain

We hypothesized that the existence of musculetldepain prior to COVID-19 may
predispose to the development of de novo (new-pips@h but also to an exacerbation
of preexisting pain, possibly due to the cytokinerm. Our results support both
hypotheses, since 49.75% (n=220/442) of patientsldped “de novo” musculoskeletal
post-COVID pain and 50.2% (n=222/442) experienced iacrease of previous
symptoms (exacerbated musculoskeletal post-COVi&ia@ pain). In agreement with
our results, Soarest al reported that 60% of COVID-19 survivors deped “de novo”

post-COVID pain [44].
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Risk Factors

Identification of patients at risk of d#eping musculoskeletal post-COVID pain
is important [29]. Our study revealed that femaéndgr, history of musculoskeletal
pain, the presence of myalgia and headache as CQYIénset symptoms and days at
hospital were risk factors associated with musddietal post-COVID pain.

Female sex has been previously suggested ask factor for post-COVID
symptoms [26]. Our study supports that femalesaa@ higher risk of musculoskeletal
post-COVID pain than males. This could be expedimde musculoskeletal pain is
more prevalent in females [32,34]. Another explemmatcan be biological gender
differences on expression of angiotensin-convertamgyme-2 (ACE2) and also
transmembrane protease serine 2 (TMPRSS2) recgpiors

An important risk factor was a history of pre-ekigt musculoskeletal pain
before the infection. Accordingly, the presencepoé-existing musculoskeletal pain
should be considered into the initial screeningGMVID-19 patients to avoid a
confusion in the characterization of such pain.sThiould be highly relevant in
individuals experiencing viral-induced myalgia as anset symptom, since these
patients were also more prone to develop musculeiskgost-COVID pain symptom.
This is an interesting finding, since the presevfggain at onset is associated with good
prognaosis for hospitalization [40], yet it is assbed with musculoskeletal post-COVID
pain in our study. The hypothesis that sufferingalgia as an onset symptom is a risk
factor for post-COVID pain has been recently supggbiby a case-control study [20].
The current study increases evidence on the hypistiieat not only myalgia, but also
the presence of headache at the acute phase is alsk factor for musculoskeletal
post-COVID pain. It is important to consider thaé$e two COVID-19 pain symptoms

are not considered as bothersome symptoms whenatethpiith others, e.g., fever or
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dyspnea. Accordingly, monitoring of musculoskeletaymptoms, COVID-19
associated-onset myalgia or headache, and muselgtakpost-COVID pain would be
carefully needed.

Finally, we also observed that a longer hospitaly stvas a risk factor, but
showing a smaller influence, for musculoskeletatg@OVID pain, in agreement with a
previous study [7]. It is possible that hospitdii@a factors such as physical inactivity
or treatment received for managing the infectionl@@romote future musculoskeletal
post-COVID pain.

Underlying M echanisms of Musculoskeletal Post-COVID Pain

Several hypotheses explaining musculosKefaiat-COVID pain are suggested.
The first step would be the prolonged pro-inflamomatresponses (cytokine and
interleukin storms) associated to SARS-CoV-2 intectcould lead to an exuberant
immune response by inducing a hyper-activation afells, macrophages, and natural
killer cells [16,36]. This response could promotiedent mechanisms associated with
musculoskeletal pain, e.g., an atypical respons¢hefmast cells [2] and an over-
expression of ACE2 receptors [31,43]. The presen@eCE2 and TMPRSS-2 receptors
is higher/in the muscle [17], which would explahe tdevelopment of widespread post-
COVID pain. Accordingly, SARS-CoV-2 infection coutdgger “nociplastic pain” by
altering balance between the neuromodulation system nociception [12]. We
hypothesize that SARS-CoV-2 cytokine/interleukinsasated-storms may lead to
hyper-excitability of peripheral and central nersosystems throughout different
pathways and, in predisposed individuals, lead tvetbpment of new-onset
musculoskeletal post-COVID pain or to a worsenihgre-existing pain symptoms.

It is also important to consider that emotional andial factors surrounding the

COVID-19 outbreak, e.g., catastrophic social algsost-traumatic stress disorder, fear,

13



somatization, or uncertainty about prognosis, nisy play a role in the development of
musculoskeletal post-COVID pain [13]. We see tredpgle developing musculoskeletal
post-COVID pain exhibited higher levels of anxiaty depression and worse sleep
guality than those not developing post-COVID p&ievertheless, we did not assess the
presence of anxiety/depressive levels at hospdatission or during hospital stay,
factors which could contribute to the developmenloag-term musculoskeletal post-
COVID pain.

It seems that musculoskeletal post-COW&N has a multifactorial genesis,
where factors related to the pathogen (SARS-Coésb@ated-factors) intersect with
the host response to the infection (within-indhat@actors), as well as with external
factors related to therapies used (hospitalizatedated factors) and also emotional
factors (COVID-19 outbreak surrounding elementg).[1
Limitations

First, current data can be only applicable tsgitalized COVID-19 survivors.
Specific data on musculoskeletal post-COVID paimam-hospitalized patients remain
lacking. Thus, our cohort included Caucasian paditts; hence, ethnic differences
could not be investigated. Second, we did not cbllaboratory measures, e.g.,
estimation of infection severity or inflammatoryomarkers which could help to
elucidate if these parameters are risk factorsnfosculoskeletal post-COVID pain.
Interestingly, Hickie et al observed that indivitkuassuffering viral and non-viral
infections exhibited similar post-infectious paynmgptoms than post-COVID patients,
but these symptoms were not related to the inflatamaesponse at the acute phase
[24]. Additionally, we did not evaluate COVID-19 w&gity and the number of
individuals requiring ICU admission was small. Sarly, hospitalization treatments,

e.g., medication intake received for managementhef acute infection or use of
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analgesics during the hospital stay, or used olgasec drugs at the time of the
interview were not collected. Third, data were ectiéd over telephone, a procedure
with a potential bias in population-based survayd&s. It should be noted that most
studies investigating post-COVID symptoms had use&dilar methods for data
collection [19]. Fourth, the cross-sectional desiiges not allow to further determine
the evolution of musculoskeletal post-COVID pairridg all the follow-up period. In
fact, it is difficult to exclusively attribute to ARS-CoV-2 infection the presence of
post-COVID pain eight months after hospital, sinoe medical examination was
conducted. Therefore, we cannot completely rule tbat development of “de novo”
medical diseases explaining the development of olaskeletal pain. Further, not only
musculoskeletal, but also neuropathic, pain haa bescribed as post-COVID sequelae
[6], although the role of ACE2 receptors on periphemall-fiber sensory neurons is
still unknown [37]. It is possible that some of thebjects also experienced neuropathic
post-COVID pain. Finally, we did not collect theveaty, e.g., intensity and related-

disability, of musculoskeletal post-COVID pain.

Conclusions
This multicenter cohort study found a 45.1% prewvede of musculoskeletal
post-COVID pain eight months after hospital disgear Female gender, previous

history of musculoskeletal pain, the presence oélgig and headache as COVID-19

15



symptoms and the number of days at hospital wesk factors associated with

musculoskeletal post-COVID pain.

L egend of Figures

Figure 1: Location of musculoskeletal post-COVID pain symmsoeight months after

hospital discharge (n=887)

Figure 2: Location of previous musculoskeletal pain symptt@®re infection in
those suffering from musculoskeletal post-COVIDnp@=442, left side) or non-

suffering from musculoskeletal post-COVID pain (843right side)
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Table 1: Demographic, hospitalisation and clinical data of COVID-19 patients
according to the presence or absence of musculoskeletal (M SK) post-COVID

pain
M SK Post-COVID No MSK Post-COVID | Missing
Pain (n=887) Pain (n=1,082) (%)
Age, mean (SD), years 60.5 (15.0) 61.5 (17.0) 0.15%
Gender, male/female (%)* 426 (48%) / 461 (52%) | 628 (45%) / 454 (42%) 0%
Weight, mean (SD), kg.* 76.2 (16.3) 73.8 (14.1) 1.93%
Height, mean (SD), cm. 165 (9.5) 166 (9) 1.88%
Number of medical comor bidities 0.9 (0.9) 0.8 (0.85) 0%
Medical co-morbidities 0%
Hypertension 256 (28.9%) 258 (23.8%)
Diabetes 102 (11.5%) 134 (12.4%)
Cardiovascular Diseases 117 (13.2%) 117 (10.8%)
Asthma 73 (8.2%) 53 (4.9%)
Obesity 54 (6.1%) 34 (3.1%)
Chronic Obstructive Pulmonary Disease 39 (4.4%) 38 (3.5%)
Rheumatological Diseases 19 (2:1%) 12 (1.1%)
Migraine 32 (3.6%) 25 (2.4%)
Other (Cancer, Kidney Disease) 171 (19.3%) 161 (14.9%)
Previous Musculoskeletal Pain, n (%)* 442 (49.8%) 364 (33.6%) 0%
Number of COVID-19 symptoms at hospital 2.4 (0.8) 2.0(0.8) 0%
admission, mean (SD)*
Symptoms at hospital admission, n (%) 0%
Fever 643 (72.5%) 826 (76.3%)
Dyspnoea 303 (34.1%) 317 (25.5%)
Cough 249 (28.1%) 300 (27.7%)
Myalgias* 328 (37%) 276 (25.5%)
Headache* 199 (22.4%) 133 (12.3%)
Diarrhoea 113 (12.7%) 97 (9%)
Anosmia 69 (7.8%) 98 (9.1%)
Ageusia 66 (7.5%) 79 (7.3%)
Throat Pain 59 (6.6%) 43 (4%)
Vomiting 28 (3.1%) 27 (2.5%)
Dizziness 37 (4.2%) 29 (2.7%)

Stay at the hospital, mean (SD), days* 12.5(11.5) 10.2 (11.0) 0.20%
Intensive Care Unit (ICU) admission 0%
Yes/No, n (%)* 79 (8.9%) / 806 51 (4.7%) / 1,029

Stay at ICU, mean (SD), days (91.1%) (95.3%)
13.0 (12.5) 12.5(16.5)

HADS-D (0-21), mean (SD)* 5.7 (5.0) 3.8(4.5) 0.05%

Depressive Symptoms (HADS-D>10 points), n 223 (25.1%) 150 (13.8%)

(%)

HADS-A (0-21), mean (SD)* 5.8(5.2) 4.1 (5.2) 0.05%

Anxiety Symptoms (HADS-A>12 points), n (%) 156 (17.6%) 152 (14.05%)
PSQI (0-21), mean (SD)* 7.6 (5.0) 5.6 (3.5) 0.05%

Poor Sleep Quality (SQI>8 points), n (%) 408 (46.0%) 266 (24.6%)

n: number; SD: Standard Deviation; HADS: Hospital Anxiety and Depression Scale (A:
Anxiety; D: Depression); PSQI: Pittsburgh Sleep Quality Index

* Statistically significant differences between groups (P<0.01)




Table 2: Adjusted odd ratio (95% confidence interval) of the univariate and

multivariate regression analyses

Multivariate

Univariate

Age

0.995 (0.988, 1.002)

0.997 (0.995, 0.998) *

Female Sex

1.349 (1.059, 1.720) *

1.015 (0.892, 1.156)

Weight

1.010 (1.002, 1.019) *

0.998 (0.997, 0.999) *

Height

0.992 (0,978, 1.005)

0.999 (0.998, 1.000)

Number of medical comorbidities

0.562 (0.273, 1.156)

1.008 (0.939, 1.082)

M edical co-morbidities
Hypertension

Diabetes

Cardiovascular Diseases
Asthma
Obesity

Chronic Obstructive Pulmonary Disease
Rheumatologica Diseases
Other (Cancer, Kidney Disease)

0.992 (0.835, 1.180)
1.414 (0.654, 3.057)
1.000 (0.774, 1.292)
1.377 (0.967, 1.962)
1.588 (0.998, 2.439)
1.026 (0.657, 1.604)
1.583 (0.769, 3.262)
1.062 (0.856, 1.317)

2.016 (0.954, 4.259)
0.761 (0.588, 0.985) *
2.478 (1.126, 5.453) *
2.720 (1.196, 6.189) *
2.489 (1.026, 6.039) *
2.395 (1.010, 5.677) *

2,722 (0.921, 8.040)

2.078 (0.962, 4.490)

Previous M usculoskeletal Pain

1.553 (1.271, 1.898) *

1.214 (1.057, 1.395) *

Number of symptoms at hospital admission

1.172 (0.936, 1.476)

0.977 (0.941, 1.014)

Symptoms at hospital admission
Dyspnoea
Cough
Myalgias*
Headache*
Diarrhoea
Anosmia
Ageusia
Throat Pain
Vomiting
Dizziness

0.956 (0.817, 1.119)
1.054 (0.789, 1.408)
1.546 (1.155, 2.070) *
1.866 (1.349, 2.580) *
1.359 (0.943, 1.959)
0.850 (0.564, 1.281)
1.163 (0.757, 1.785)
1.372 (0.926, 2.033)
1.118 (0.610, 2.050)
1.349 (0.778, 2.336)

1.351 (1.018, 1,793) *
0.830 (0.702, 0.982) *
1.188 (1.013, 1.395) *
1.496 (1.201, 1.864) *
1.165 (0.888, 1.528)
0.704 (0.517, 0.958) *
0.835 (0.603, 1.158)
1.707 (1.058, 2.756) *
1.037 (0.611, 1.759)
1.276 (0.785, 2.074)

Days at the hospital

1.013 (1.004, 1.022) *

1000 (0.994, 1.005)

I ntensive Car e Unit (ICU) admission

1.477 (0.981, 2.224)

1.549 (1.089, 2.203) *
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