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Background: The present study was designed to reveal the trajectory of self-reported somatic symptom burden and sleep
quality over time in patients with COVID-19 and to identify prognostic factors for greater somatic symptom
burden and sleep disturbance.

Material/Methods: Seventy-four patients with COVID-19 were prospectively followed for longitudinal assessment of somatic symp-
tom burden and sleep quality. We used the 8-item Somatic Symptom Scale (S5S-8) and the modified Medical
Research Council (MMRC) scale for somatic symptom burden and the Pittsburgh Sleep Quality Index for sleep
quality investigation. Univariate and multivariate analyses were performed to identify independent factors as-
sociated with somatic symptom burden and sleep quality.

Results: Although the degree of physical discomfort and sleep quality issues tended to decline during self-quarantine,
patients still experienced these problems to a certain degree. Univariate and multivariate analyses showed
that SSS-8 scores at admission (relative risk [RR] 1.234, 95% Cl 1.075-1.417, P=0.003) and mMRC scores at dis-
charge (RR 2.420, 95% Cl 1.251-4.682, P=0.009) were 2 independent prognostic indicators of somatic symp-
tom burden. In addition, muscle pain as a chief complaint (RR 4.682, 95% Cl 1.247-17.580, P<0.022) and histo-
ry of use of hypnotic drugs (RR 0.148, 95% Cl 0.029-0.749, P<0.019) were 2 independent indicators of patient
sleep quality during hospitalization.

Conclusions: To the best of our knowledge, the present study was the first dynamic assessment of the somatic symptom
burden and sleep quality in patients with COVID-19 during hospitalization and quarantine after discharge.
Patients with high somatic symptom burden at admission, especially muscle pain as the chief complaint, are
prone to having a higher physical burden and more sleep disturbance at discharge.
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Background

Numerous studies have revealed the initiation and develop-
ment of different clinical manifestations of coronavirus dis-
ease 2019 (COVID-19) [1-12]. Huang et al described the clini-
cal characteristics of clustered COVID-19 cases in early January
2020 [1] in one of the earliest studies of symptoms in patients
with COVID-19. Subsequently, articles on various aspects of
COVID-19 features, such as distinct regions [7,11], patient
groups [2,6,12], symptoms in specific organ systems [4,5],
and mortality rates [8-10], have been published. These stud-
ies have provided a better understanding of the evolution of
clinical symptoms of COVID-19 and revealed different aspects
of the physiological burden of common somatic symptoms (so-
matic symptom burden) in patients over time. How somatic
symptom burden develops over time, however, is still unclear.
Furthermore, there is a paucity of studies on the physiologi-
cal status of patients with COVID-19 after they are discharged
from the hospital [13-15].

Apart from the need to trace the development of somatic symp-
tom burden, researchers should also pay attention to psycho-
logical stress in patients with COVID-19. Among the psycholog-
ical factors that have been investigated [16,17], sleep quality
has seldom been addressed [18,19]. No study has compared
sleep disturbances during hospitalization versus the self-quar-
antine period.

Given the increase in the number of patients with COVID-19
who have been discharged from the hospital, it is important
to study the trajectory of their rehabilitation during the self-
quarantine period. There is a need to understand chronological
changes in somatic symptom burden and sleep quality in pa-
tients with COVID-19 to improve post-discharge medical care
and more easily identify patients in need of close follow-up.

The present prospective study was designed to assess the se-
quential development of somatic symptom burden and sleep
disturbance in patients with COVID-19 and to identify clinico-
pathological factors associated with these issues.

Material and Methods

Study Design

A convenience sample of 74 patients with COVID-19 from
Huoshenshan Hospital was enrolled in this prospective cohort
study from February 4, 2020 to May 5, 2020. Well-designed
and validated questionnaires were used to collect data from
these patients on their physiological burden and sleep quality.
In a nationwide, population-based study, the 8-item Somatic
Symptom Scale (SSS-8), modified from the well-known 15-item
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Patient Health Questionnaire (PHQ-15) [20], was shown to have
excellent item characteristics and reliability, with a Cronbach o
value of 0.81 [21]. With advantages such as briefness, excellent
practicality, and verified cutoff values, the SSS-8 has enabled
researchers to identify individuals with mild, low, medium, high,
and very high somatic symptom burdens [21]. Moreover, be-
cause respiratory symptoms are frequently reported in patients
with COVID-19 [1,22,23], we assessed the severity of dyspnea
using the modified Medical Research Council (mMRC) scale,
which has been widely used in patients with chronic respira-
tory diseases [24]. The Pittsburgh Sleep Quality Index (PSQI) is
effective in distinguishing individuals with distinct sleep qual-
ity [25-27] and was used in the present study to evaluate the
sleep quality of patients with COVID-19.

All of the patients were required to complete the question-
naires at admission (T1), on discharge (T2), and 2 weeks (T3)
and 1 month after discharge (T4). The SSS-8 and mMRC were
completed at 4 time points. Because the PSQI was designed
to evaluate sleep quality and mental health status over a pe-
riod of time, it was only completed twice: during hospitaliza-
tion (T2) and subsequent self-quarantine at home (T4). All of
the questionnaires were distributed online. Patients who had
2 consecutive negative results on a nucleic acid test for severe
acute respiratory syndrome coronavirus 2 virus were discharged
from the hospital and underwent self-quarantine at home.

Institutional Review Board Approval

The present study was approved by the Ethics Committees of 3
hospitals: Huoshenshan Hospital (Wuhan, China), Guangdong
Provincial People’s Hospital (Guangzhou, China), and General
Hospital of Southern Theater Command (Guangzhou, China).
Informed consent was obtained from all patients when the on-
line questionnaire was distributed. The authors are account-
able for all aspects of the work and for ensuring that ques-
tions related to the accuracy or integrity of any part of the
work were appropriately investigated and resolved. The study
conformed to the provisions of the Declaration of Helsinki (as
revised in 2013).

Patient Diagnosis

All of the patients were diagnosed and treated according to
the 6th edition of the Diagnosis and Treatment Guideline for
COVID-19 issued by the National Health Commission of the
People’s Republic of China [28]. Patients with fever, respira-
tory symptoms, and evidence of pneumonia on imaging at
admission were classified as having moderately severe cas-
es, while severe cases were those that met any of the follow-
ing criteria: dyspnea and respiratory rate >30/min; oxygen
saturation <93% at resting state; or Pa0,/Fi0, <300 mmHg
(1 mmHg=0.133 kPa).
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Assessed for eligibility: n=78
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Figure 1. Study design and data analyses.
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Patient Inclusion and Exclusion Criteria

The patients included in the study had a confirmed diagno-
sis of moderately severe or severe COVID-19, were aged >18
years, and were willing to sign the informed consent. Patients
were excluded if they were suspected of having but not con-
firmed to have COVID-19, had incomplete medical records that
could affect statistical analyses, or died during the follow-up
period (Figure 1).

Statistical Analysis

For statistical purposes, the SSS-8 scores were divided into 2
groups: high and low somatic symptom burden. Patients with
minimal (0-3) and low (4-7) physical discomfort were defined
as the low somatic symptom burden group, while patients
with SSS-8 scores from 7 to 32 were defined as the high so-
matic symptom burden group. Patients also were divided into
groups for better (PSQI <5) or worse (PSQI »5) sleep quality
[29]. The SSS-8 scale, mMRC scale, and PSQI were validated
by calculating the Kaiser-Meyer-Olkin Measure of Sampling
Adequacy and with Bartlett’s test of sphericity, whereas the
reliability of the questionnaires was presented as Cronbach’s

alpha. Descriptive statistics (frequency, mean, standard devi-
ation, and median) were obtained for demographic, epidemio-
logical, and clinical variables. The SSS-8 scores were stratified
using previously validated cutoff values (0-3: no to minimal
severity, 4-7: low severity; 8-11: medium severity; 12-15: high
severity; 16-32: very high severity) [21]. Intergroup compari-
sons of continuous variables were conducted using the t test
and one-way analysis of variance. Non-parametric tests were
used for the variables that failed to meet the assumptions of
normal distribution or equal variance. Categorical variables
were compared by using a chi-square test when appropriate
(expected frequency >5). Otherwise, the Fisher exact test was
performed. Univariate and multivariate binary logistic regres-
sion were performed using the stepwise forward procedure to
identify independent factors associated with stratified sever-
ity of physiological and psychological burden in patients with
COVID-19. All statistical analyses were two-sided and P<0.05
was considered statistically significant. The analyses were car-
ried out with IBM Statistical Package for Social Science (SPSS),
version 26 for Windows (SPSS, Inc., Chicago, Illinois, United
States). GraphPad Prism 8.0 (GraphPad Software, La Jolla,
California, United States) was used to generate all of the figures.
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Table 1. Clinicopathological characteristics of COVID-19 patients.

Clinicopathological characteristics n (%) Clinicopathological characteristics n (%)

Sex Bulla 3 (4.05)

"""" Mae 44 (94)  copd 2@
"""" Female 30 4054  lungcancer  1(135
Age(meanzsD) 5234133 Hyperuricemia 13
Chief complaint Goutyarthrits 135
"""" Shortness of breath 27 (365  Chronicgastitis 1 (135
"""" Musclepain 15 03)  Fatylver 2 @70
"""" Feer  54(30)  HepattisB 3 @05
"""" s e @®)  Galstone 1035
"""" Fatigue 2297  Kdneyost 1035
"""" Headache =~ 31 ChonicKidneydisease 1 (135
"""" Dymouwh  1(35  Kdneycancer  1(35
"""" sorethroat  1(35  Breastcancer  1(135
© Dysprea 5 68 Length of hospital stay/median (IQR) 21 (120-34.3)
"""" Cough (sputum production) 32 @32)  Multi-hospital admission history
"""" Dycough 1843 N 13qarsn
"""" Palpitaton ~ 3@1  Yes 6l (8243
"""" Chesttightness 10 135)  Drinkinghisoy
"""" Chestpan 3@y N 71595
"""" Nawsea  2@nH Y 3@0
"""" Diarthea 5 (68  Smokinghistoy
Duration of chief complain (meantSD) 237137 | N o 68 (9189)
Diagnosis Y s@w
"""" Moderatecases 60 (8108) Antibiotics use during hospitalization
"""" severecases  14.(8%)  No 3 @24
Comorbidies Yes 2 (676)
"""" Hypertension 21 (2838) Antiviraluse during hospitalization
 mneuysm 1135 N o 53 (811)
"""" Hyperlipidemia 2 @70)  Yes 31 (4189
"""" Coronary atherosclerotic heart . Glucocorticoid use during

disease e hospitalization

"""" Cardiac insufficiency 1 (135) No 61 (8243)

"""" Bradyardia 135 Y 13a75)
"""" oo 135 Hypnoticuse during hospitalization
"""" Hypothyroidism  2.@7) N (22
"""" Diabetes mellitus type Il 11 (148)  Yes 2878
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Table 1 cotinued. Clinicopathological characteristics of COVID-19 patients.

Clinicopathological characteristics n (%)
Key lab results on admission (meantSD)
"""" WBC (<10°0)  614:194
"""" RBC (10%0) 4143059

Neutrophil (x10°/L) 3.98+1.80
Lymphocyte (x10°/L) 1.55+0.57
Monocyte (x10°/L) 0.46+0.17

Clinicopathological characteristics n (%)
Eosinophil (x10°/L) 0.12+0.11
"""" Basophil (x10°1)  002:001
"""" Creactive protein (mg/l) ~ 14.65:33.03
"""" hs-Creactive protein (mg/l) ~ 3.00£249
"""" PCT(ng/m)  007+009
© Additional key lab results during
hospitalization (mean+SD)
"""" SARS-CoV-lgM antibody ~ 7646:97.14

SARS-CoV-IgG-antibody 143.97+46.11

Results

Clinicopathological Characteristics of Patients with
CoviID-19

We included 74 patients with COVID-19 (44 men [59.46%] and
30 women [40.54%]; median age, 56 years). To shorten the time
it took to distribute the questionnaires, we combined them at
different time points. At T1 and T3, we combined the SSS-8
with the mMRC, while at T2 and T4, we combined the SSS-8,
mMRGC, and the PSQI. The overall response rates for the ques-
tionnaires at the T1, T2, T3, and T4 time points were 100%,
100%, 98.6%, and 94.5%, respectively. Of the 74 enrolled pa-
tients, 60 were diagnosed with moderately severe COVID-19.
Common chief complaints included shortness of breath (36.5%),
muscle pain (20.3%), fever (73.0%), fatigue (29.7%), produc-
tive cough (43.2%), and dry cough (24.3%) (Table 1). The me-
dian length of hospital stay was 21 days. Eighty-three percent
of the patients (n=61) had a previous history of COVID-19-
related admission. Further detailed clinicopathological infor-
mation is provided in Table 1.

Reliability and Factorial Validity of the SSS-8 and mMRC
Scales and PSQI

The reliability ratings for the SSS-8 and mMRC scales and PSQI
in patients with COVID-19 patients, as assessed by Cronbach
o, were 0.926, 0.837, and 0.877, respectively. In addition, the
3 scales showed high factorial validity (555-8: Kaiser-Meyer-
Olkin [KMOQ]=0.737, X,=1881.762, P<0.001; mMRC: KM0=0.772,
X,=142.033, P<0.001; PSQI: KM0=0.776, X,=522.820, P<0.001).

Change in Somatic Symptom Burden and Sleep Quality
Over Time

The overall somatic symptom burden decreased significantly
over time. Results of all intergroup comparisons of the SSS-8
and mMRC scores at different time points (T1, T2, T3, and T4)

were statistically significant (P<0.001). The rates of remission
for the investigated symptoms were much more pronounced
during hospitalization than during the self-quarantine peri-
od (Figure 2).

Moreover, the residual somatic symptom burden was observed
at the time of discharge and during the self-quarantine peri-
od. At discharge, nearly one-third of the patients were still ex-
periencing a high somatic symptom burden (SSS-8 score >7).

The median total SSS-8 scores at 2 and 4 weeks after discharge
were 4 and 3, respectively. Chest pain and trouble sleeping were
the 2 most pronounced complaints among those assessed.

A Wilcoxon signed rank test revealed a significantly decreased
PSQI score during the self-quarantine period compared to that
during hospitalization (P<0.001) (Figure 3). However, the medi-
an score of 6 was relatively high (interquartile range [IQR]=3.0
to 9.0), indicating that more than 50% of the patients were
disturbed by poor sleep quality. Subjective sleep quality and
sleep latency were the 2 main components that accounted for
the high PSQI score.

Assessment of Prognostic Indicators of Somatic Symptom
Burden at Discharge

The median SSS-8 and mMRC scores at discharge were 5 (IQR:
3-8) and 2 (IQR: 1-3), respectively. The SSS-8 total scores at
discharge were classified into low and high somatic symp-
tom burden groups. Univariate analyses revealed that the
severity of disease (severe vs moderate: RR 4.821, 95% Cl
1.418-16.390, P<0.012), SSS-8 score at admission (RR 2.709,
95% Cl 1.551-4.733, P<0.001), mMRC scores at admission (RR
2.018,95% Cl 1.338-3.043, P=0.001), mMRC scores at discharge
(2.804, 95% Cl 1.558-5.046, P=0.001), and PSQI scores during
hospitalization (RR 1.195, 95% CI 1.059-1.347, P=0.004) were
significantly associated with higher somatic symptom burden
(Figure 4). Furthermore, multivariate analyses suggested that
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Figure 2. Changes in somatic symptom burden over time in patients with COVID-19. Median scores of for somatic symptom burdens
were evaluated using the Somatic Symptom Score (SSS-8) and modified Medical Research Council (MMRC) scales at 4 time
points (T1, T2, T3, and T4). The baseline score for each symptom recorded at admission was the highest. A declining trend in
the scores was observed throughout hospitalization and quarantine.

Subjective sleep quality
4 Sleep latency
v Sleep duration

Habitual sleep efficiency
© Sleep disturbance
m Use of sleep medicine
4 Daytime dysfunction
v Total score

157
10
% |
S ]
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4 |
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Time point

Figure 3. Alterations in sleep quality over time in patients with COVID-19. Sleep quality during hospitalization and self-quarantine
was assessed via median Pittsburgh Sleep Quality Index (PSQI) scores. Overall, sleep disturbances were more serious during
hospitalization than during self-quarantine. Pronounced sleep quality issues (PSQI >5) were observed during self-quarantine.

the SSS-8 scores at admission (RR 1.234, 95% Cl 1.075-1.417,
P=0.003) and the mMRC scores at discharge (RR 2.420, 95%
Cl 1.251-4.682, P=0.009) were 2 independent prognostic in-
dicators of somatic symptom burden.

Assessment of Prognostic Indicators of Sleep Quality
During Hospitalization

The median PSQI scores were 11.5 (IQR 7.75-14.25) and 6 (IQR
3.00-9.00) during hospitalization and 1-month self-quarantine,
respectively. Univariate analyses indicated that muscle pain as
the chief complaint (RR 4.287, 95% Cl 1.264-14.541, P=0.019)
was significantly associated with worse sleep quality than in

patients who did not have that complaint. Use of hypnotic
drugs during hospitalization (RR 0.159, 95% Cl 0.033-0.760,
P=0.021) was identified as a protective factor (Figure 5). A mul-
tivariate regression model suggested that muscle pain as the
chief complaint (RR 4.682, 95% Cl 1.247-17.580, P=0.022) and
use of hypnotic drugs (RR 0.148, 95% Cl 0.029-0.749, P=0.019)
were 2 independent prognostic indicators of sleep quality.

Discussion

Despite the substantial number of studies of COVID-19 that
have been ongoing in the last 7 months, little is known about
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Subgroup Lower somatic symptom burden
(mean score)
Sex
Male 3.4
Female 4.0
Age
60 years 3.4
>60 yeras 41
SOB as chief complaint
Yes 3.8
No 45
Dyspnea as chief complaint
Yes 6.7
No 3.4
Use of antivirais
Yes 3.5
No 3.7
Diagnosis
Moderate cases 35
Severe cases 47
S$S-8 acore at admission 9.2
mMRC acore at admission 23
mMRC score at discharge 17
PSQl score during hospitalization 9.9

Higher somatic symptom burden Risk ratio (95% CI)
(mean score)

9.9 [ ] 0.386 (0.137-1.085)

1.4 - 2.593(0.921-7.295)
1.0 [ 1.286 (0.426-3.879)
10.0 » 0.778 (0.258-2.347)
11.0 - 1.101(0.388-3.129)
10.7 » 0.908 (0.32-2.581)

8.0 -— 1.754(0.272-11.332)
11.0 - 0.57(0.088-3.682)
10.2 L] 0.448 (0.151-1.332)
11.0 [e2] 2.232(0.751-6.636)
10.4 u 0.207 (0.061-0.705)
1.5 ;— 4.821(1.418-16.39)
15.9 > 2.709 (1.551-4.733)

3.7 'y 2.018(1.338-3.043)

2.7 > 2.804 (1.558-5.046)

14.1 b 1.195 (1.059-1.347)

m’u"mme
The estimates

Figure 4. Forest plot of prognostic indicators for somatic symptom burden at discharge. The severity of the disease, Somatic Symptom
Score-8 and modified Medical Research Council scores at admission and Pittsburgh Sleep Quality Index score during
hospitalization were significantly associated with patient self-reported physical outcomes. (Purple squares and diamonds

indicate relative risk.)

the overall evolution of somatic symptom burden and sleep
quality in patients with the virus. To address this issue, we
conducted a 3-month prospective follow-up study of 74 pa-
tients with COVID-19. By tracing patient self-reported physio-
logical and psychological burdens at 4 consecutive time points,
we were able to record the development of somatic symptom
burden and sleep quality in these patients. Furthermore, inde-
pendent prognostic indicators associated with somatic symp-
tom burden and sleep disturbance were identified.

More than half of the patients recruited for this study were old-
er than age 50 years. Fever and productive cough were the 2
most common chief complaints, which is in keeping with pre-
vious findings [1,6,22]. We observed an overall declining trend
in both somatic symptom burden and sleep quality in patients
with COVID-19. It was worth noting that the residual somat-
ic symptom burden and sleep disturbance persisted through-
out the 1-month self-quarantine period. These results suggest
that early close follow-up should be initiated and treatment
of symptoms should be recommended to lessen the physio-
logical and psychological burden for patients. Lack of regular
follow-up could lead to worse clinical outcomes. Wang et al
reported that although readmission is uncommon, the risk is
higher in patients who have been discharged and have a latent

or recurring physiological burden [30]. In a 4-week follow-up
of elderly patients with COVID-19, individuals with dyspnea,
cardiovascular disease, and chronic obstructive pulmonary dis-
ease had poor clinical outcomes after discharge [31]. To date,
few studies have investigated the post-discharge status of
patients with COVID-19. However, evidence from the present
study underscores the value that physicians and other care-
givers should place on post-discharge surveillance. To date,
more than 83 million cases of COVID-19 have been confirmed
and the moderate and severe cases account for a consider-
ably large proportion [32]. Therefore, if post-discharge surveil-
lance were initiated among patients with COVID-19 who are
self-quarantining, a significant number of individuals would
stand to benefit from the lessened somatic symptom burden
and improved sleep quality.

The somatic symptom burden in patients with COVID-19 has
been investigated in several studies [2,6,11,12]. Unfortunately,
these descriptive studies did not stratify the severity of the
overall somatic symptom burden; therefore, the information
was insufficient on which to base the development of person-
alized intervention and prevention for individuals who are cur-
rently hospitalized. Also, few articles have specifically target-
ed mental health and sleep quality in patients with COVID-19
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Subgroup Worse sleep quality
(mean score)

Sex
Male 12.61
Female 14.23
Age
<60 years 13.61
> 60 yeras 12.90
Muscle pain as chief complaint
Yes 12.13
No 13.55
SOB as chief complaint
Yes 12.20
No 13.97
Productive cought as chief complaint
Yes 13.88
No 1297
Dray cought as chief complaint
Yes 1233
No 13.62
Palpitation as chief complaint
Yes 11.00
No 13.44
Chest pain as chief complaint
Yes 13.50
No 13.35
Hypertension
Yes 14.38
No 12.95
Type Il diabetes mellitus
Yes 13.14
No 1338
HX of hpnotics use
Yes 1431
No 12.55

Better sleep quality Risk ratio (95% Cl)
(mean score)
3.54 - 2.726(0.792-9.381)
4.00 [ ] 0.67 (0.107-1.263)
3.79 — 2.722(0.7-10.585)
3.00 [ ] 0.367 (0.094-1.429)
3.86 -— 4.289(1.264-14.541)
3.50 " 0.233(0.069-0.791)
3.86 » 1.295 (0.427-3.924)
3.50 ™ 0.772(0.255-2.34)
3.38 [ ] 1.222(0.412-3.628)
3.89 n 0.816 (0.276-2.428)
433 [ 2.045 (0.628-6.664)
3.27 [ ] 0.489 (0.15-1.593)
5.00 — 1.719(0.146-20.202)
3.56 [ 2] 0.582 (0.05-6.839)
4.00 — 1.719(0.146-20.202)
3.63 - 0.582 (0.0506.839)
3.60 — 1.719(0.146-20.202)
3.67 - 0.582 (0.05-6.839)
3.75 [ 2] 2.198 (0.558-8.664)
3.62 [ ] 0.455(0.11501.794)
4.50 ] 0.159 (0.033-0.76)
3.53 - 6.29(1.316-30.087)
T
02468101316

The estimates

Figure 5. Forest plot of prognostic indicators for sleep quality during hospitalization. Muscle pain as the chief complaint was identified
as a risk factor for sleep quality. A history of use of hypnotic drugs during hospitalization was a protective factor for ensuring
better sleep quality. (Purple squares and diamonds indicate relative risk.)

who have no preexisting psychiatric problems. Bo et al showed
that posttraumatic stress syndrome occurs in more than 95%
of patients who are hospitalized [33]. Nearly 30% of patients
who recover from COVID-19 develop depressive episodes [34].
However, neither of these studies stratified the severity of the
psychological problem nor did they identify patients at higher
risk of suffering from prolonged psychological problems, such
as depressive episodes and sleep disturbances. In the present
study, we performed binary logistic analyses to identify patients
with COVID-19 who had a potentially high somatic symptom
burden and sleep disturbance. A univariate and multivariate
binary logistic regression model revealed that SSS-8 score at

admission and mMRC score at discharge were 2 independent
predictors of somatic symptom burden at discharge. Our data
suggest that the patients with a higher somatic symptom bur-
den at admission were prone to poor recovery. The severity
of dyspnea significantly contributed to the degree of somat-
ic symptom burden. Hence, treatment of dyspnea symptoms
during the self-quarantine period could be beneficial.

Our results further indicate that muscle pain as the chief com-
plaint and use of hypnotic drugs during hospitalization were
independent prognostic indicators for sleep quality. Previous
reports of the close association between muscle pain and sleep
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disturbance [35] were echoed by our findings in patients with
COVID-19. Moreover, patients with severe COVID-19 and comor-
bidities reportedly are likely to have muscle pain [1,22,35-37].
In this regard, we suggest close monitoring of patients with
COVID-19 who have muscle pain on admission. So far, data
on the protective effects of hypnotic drugs on sleep quali-
ty in patients with COVID-19 have not been captured in the
documented reports, likely because few studies have investi-
gated sleep disturbance in patients with COVID-19. Our find-
ings on the beneficial effects of hypnotic drugs could provide
evidence for early initiation of these agents in patients who
have sleep disturbance during hospitalization and suggest a
need to further investigate the specific timing and duration
of use of the drugs.

The present prospective study was the first to establish the
overall trend in both somatic symptom burden and sleep qual-
ity in patients with COVID-19, and to identify independent
prognostic indicators for them. Identification of factors that
significantly increase and decrease risk would facilitate time-
ly psychological intervention during hospitalization and post-
discharge follow-up, at an early stage.

Although our findings about patient-reported outcomes over
time were significant, the present study had some limita-
tions. The assessment had a small sample size of only 74 pa-
tients. Furthermore, because it was the first study to explore
somatic symptom burden and sleep quality in patients with
COVID-19, we are cautious about drawing any conclusions
based on the findings. Therefore, future prospective studies,
based on large sample sizes, are required to confirm the re-
sults of the present study.

Supplementary Data

Supplementary Table 1. The Somatic Symptom Scale-8 (SSS8).

CLINICAL RESEARCH

Conclusions

To the best of our knowledge, the present study is the first dy-
namic assessment of somatic symptom burden and sleep qual-
ity in patients with COVID-19 during hospitalization and the
quarantine period after discharge. Persistent somatic symp-
toms and sleep disturbance were detected in a considerable
number of patients despite their discharge from the hospital.
Patients with high somatic symptom burden at admission,
especially muscle pain as the chief complaint, were prone to
have sleep disturbance. This suggests to us that symptom-
specific treatment, such as a painkiller for muscle pain, should
be considered to manage sleep disturbance before hypnotic
drugs are prescribed.

Availability of Data and Material

All data needed to evaluate the conclusions in the paper are
present in the paper and/or the Supplementary Tables 1-3.
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Not at all A little bit Somewhat Quite a bit Very much
1. Stomach or bowel problems 0 1 2 3 4
C2.Backpan o T 2 5 s
©3.Paininyourarms, legs, orjoints o T 2 B s
4.Headaches o T 2 3 s
6.Dizziness o T 2 3 s
5. Chestpain or shortness of breath o T 2 5 s
| 7.Feclingtired or having low energy o T 2 5 4
8. Toublesleeping o T 2 5 4
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Supplementary Table 2. The modified Medical Research Council scale (MMRC).

Severity Grade

Dyspnea only with strenuous exercise No dyspnea 0
 Dyspnea when hurying or walking up a stight hit Sight dyspnea o
D age because of dyspnea or has tostop forbreath ,
 Stops for breath after walking 100 yards (91m) or after a few minutes Severe dyspnea 3
' Too dyspeic to leave house or breathless when dressing ~ Veryseveredyspnea - s

Supplementary Table 3. Pittsburgh Sleep Quality Index (PSQI).

Instructions: The following questions were designed to investigated your sleep quality during your hospitalization and self-
quarantine period. Please answer all questions.

1. During the past month, what time have you usually gone to bed at night?

2. During the past month, how long (in minutes) has it usually taken you to fall asleep each night?

3. During the past month, what time have you usually gotten up in the morning?

4. During the past month, how many hours of actual sleep did you get at night? (This may be different than the number of
hours you spent in bed.)

Less than once a Once or twice a Three or more

None .
week week times a week

5. During hospitalization/self-quarantine period, how
often have you had trouble sleeping because you...

6. During hospitalization/self-quarantine period, how
often have you taken medicine to help you sleep
(prescribed or “over the counter”)?

7. During hospitalization/self-quarantine period, how
often have you had trouble staying awake while
eating meals?
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No problem  Only a very slight Somewhat of a A very big

at all problem problem problem
8. During hospitalization/self-quarantine period, how
much of a problem has it been for you to keep up
enough enthusiasm to get things done?
Very good Fairly good Fairly bad Very bad

9. During hospitalization/self-quarantine period, how
would you rate your sleep quality overall?

No bed partner or  Partner/room Partner in same Partner in same

room mate mate in room but bed
other room not same bed

10. Do you have a bed partner or roommate?

Less than once a Once or twice a Three or more

week week times a week

If you have a roommate or bed partner, ask him/her
how often in hospitalization/self-quarantine period,
you have had:

d. Episodes of disorientation or confusion
during sleep

e. Other restlessness while you sleep, please describe:
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