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ARTICLE INFO ABSTRACT

Keywords: Objective: Several long-lasting health complications have been reported in previous coronavirus infections.
Coronavirus Therefore, the aim of this study was to review studies that evaluated physical and mental health problems post-
Follow up COVID-19.

Health

Methods: Articles for inclusion in this scoping review were identified by searching the PubMed, Scopus, Web of
Science and Google Scholar databases for items dated from 1 January to 7 November 2020. Observational studies
evaluating physical health (musculoskeletal symptoms, functional status) or mental health status with a follow-
up period longer than 1 month after discharge or after the onset of symptoms were included.

Results: This scoping review included 34 studies with follow-up periods of up to 3 months post-COVID-19. The
most commonly reported physical health problems were fatigue (range 28% to 87%), pain (myalgia 4.5% to
36%), arthralgia (6.0% to 27%), reduced physical capacity (six-minute walking test range 180 to 561 m), and
declines in physical role functioning, usual care and daily activities (reduced in 15% to 54% of patients).
Common mental health problems were anxiety (range 6.5% to 63%), depression (4% to 31%) and post-traumatic
stress disorder (12.1% to 46.9%). Greater fatigue, pain, anxiety and depression were reported in female patients
and individuals admitted to intensive care. An overall lower quality of life was seen up to 3 months post-COVID-
19.

Conclusions: This review highlights the presence of several physical and mental health problems up to 3 months
post-COVID-19. The findings point to the need for comprehensive evaluation and rehabilitation post-COVID-19
to promote quality of life.

Post-discharge
Quality of life

1. Background

Coronavirus disease 2019 (COVID-19) has spread throughout the
world, leading to a global pandemic [1]. The World Health Organization
(WHO) consequently declared COVID-19 to be a public health emer-
gency of international concern [2]. A rapidly growing body of literature
is available on the clinical presentations and treatments of the acute

phase of COVID-19. Common characteristics of the acute stage of the
disease are fever, musculoskeletal symptoms (fatigue, myalgia, and joint
pain), dry cough, dyspnea, gastrointestinal symptoms, and anosmia with
or without ageusia [3].

Importantly, after viral infection different types of damage occur in
multiple body organs, especially the brain [4]. In addition, peripheral
and central inflammatory responses (neuroinflammation) may be

Abbreviations: COVID-19, Coronavirus disease 2019; SARS, Severe acute respiratory syndrome; MERS, Middle East respiratory syndrome; HRQOL, Health-related
quality of life; PTSD, Post-traumatic stress disorder; ICF, International Classification of Functioning, Disability and Health; SD, Standard deviation; IQR, Interquartile
range; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; EQ-5D, European Quality of Life 5-Dimensions instrument; EQ-5D-5L, Eu-
ropean Quality of Life 5-Dimensions, 5-levels instrument; SF-36, Short Form Health Survey-36; SGRQ, St. George’s Respiratory Questionnaire; 6MWT, Six-minute
walk test; STS, Sit to stand test; ICU, Intensive care unit; FIM, Functional independence measure; PCFS, Post-COVID-19 Functional Status Scale; FVC, Forced vital

capacity; CBT, Cognitive Behavioral Therapy.
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triggered by the infection, and can lead to long-lasting musculoskeletal
problems, cognitive impairment, and psychological distress [5-8]. A
review of severe acute respiratory syndrome (SARS) and Middle East
respiratory syndrome (MERS) reported several long-lasting clinical
complications that affect different aspects of health, including chronic
fatigue, reduced physical capacity, muscles weakness, increased
depression, anxiety, post-traumatic stress disorder (PTSD), and sleep
problems [9]. An overall decline in quality of life has been observed as
long as 1 year after major coronavirus outbreaks [9]. According to the
WHO International Classification of Functioning, Disability and Health
(ICF) framework, rehabilitation programs should be planned in order to
improve individual functioning at three levels: (1) body function and
structure, (2) activity and participation, and (3) environmental factors
and personal factors to improve quality of life [10]. Current recom-
mendations advise implementation of the ICF model in the fields of
evaluation, diagnosis, and interventions. This makes it important to
document post-COVID-19 physical and mental health consequences that
affect quality of life, as a way to improve rehabilitation services and help
healthcare organizations to plan efficient rehabilitation programs.
Therefore, the aim of this study was to review studies on post-COVID-19
physical and mental health complications.

2. Methods
2.1. Study design

The methodological framework proposed by Arksey and O’Malley
was used to conduct this scoping review [11]. The following five steps
were used: a) identifying a clear research objective and search strategies,
b) identifying relevant research articles, c) selecting research articles, d)
extracting and charting data, and e) summarizing, analyzing, discussing,
and reporting the results.

2.2. Identifying the review questions

The main review question was as follows: “What are the physical and
mental health complications in adult patients post-COVID-19
infection?”

2.3. Literature search strategies

Studies for this scoping review were identified by searching the
PubMed, Scopus, Web of Science and Google Scholar databases for items
dated from 1 January 2020 to 7 November 2020. The search terms were
(“COVID-19” OR “2019 novel coronavirus” OR “SARS-CoV-2” OR
“2019-nCoV” OR “Coronavirus 2019”) AND (“Follow up” OR
“Discharge” OR “Post discharge” OR “Long-term effect” OR “Post-
covid”). The PubMed syntax is shown in Appendix A.

2.4. Eligibility criteria

The following inclusion criteria were used: Original articles (obser-
vational studies such as cohort, cross-sectional and case series) that were
peer reviewed or preprinted, that assessed physical health status
(musculoskeletal symptoms, physical and/or functional performance)
with functional tests or by questionnaire, that assessed mental health
status, that evaluated patients after a follow-up period of at least 1
month after the onset of COVID-19 or after hospital discharge, and that
were published in English. Studies were excluded if they were ran-
domized clinical trials, review articles, guidelines and recommenda-
tions, protocol studies, or case reports; if they examined only clinical
factors such as laboratory tests, cardiovascular, pulmonary, endocrine,
renal, neurological disorders, or specific disease groups with coronavi-
rus infection; if they included non-adult patients; and if they were
published in a language other than English.
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2.5. Identification and selection of studies

All studies involving adults with a confirmed diagnosis of COVID-19
were included in this review. After searching the databases, a total of
7398 articles were found. After 3802 duplicate articles were removed,
the titles and abstracts of all remaining articles were screened by two
independent reviewers (M.T., S.A.A.) in two steps. Subsequently, the
same two reviewers independently screened the full texts of studies to
verify that they met the eligibility criteria. In cases of disagreement, a
third researcher was consulted (S-S.) to reach a final decision.

2.6. Data extraction from included studies

The data from all included studies were extracted by two indepen-
dent reviewers (M.T., S.A.A.), and are presented in Tables 1 to 3. The
data extracted for each article were author, study design, country,
sample size, age, follow-up period, hospitalization period, outcomes and
their measurements tools, prevalence of outcomes and mean (standard
deviation [SD]) or median (interquartile range [IQR]) score of each
outcome.

3. Results
3.1. Search results

Fig. 1 illustrates a Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram for the process of searching
and selecting eligible studies. We found 7398 studies by searching with
syntaxes adapted to each database, and removed 3802 as duplicates.
Titles and abstracts were screened for residual studies (n = 3596), and
3503 of these were excluded based on irrelevant titles and/or abstracts,
which left 93 studies. Full text screening showed that 59 studies did not
meet the eligibility criteria, and so were excluded. Finally, 34 studies
met our inclusion criteria and were included in this review: 29 studies
were peer reviewed and five studies were preprints.

3.2. Characteristics of included studies

The characteristics of all 34 included studies are presented in Ta-
bles 1 to 3. The total number of participants in all 34 studies was 8932,
with sample sizes ranging from a case series of 14 patients to a retro-
spective cohort study of 2113 patients. Among all patients included,
56.3% were women and 43.7% were men. The majority of studies were
from China (n = 10, 29.5%) and Italy (n = 7, 20.6%). The designs of
these studies were 20 cohort, 10 cross-sectional, and four case series.
Post-infection follow-up times differed among studies, ranging from 1 to
3 months after symptom onset or hospital discharge, and the mean
duration of hospitalization was 15.86 days. The overall Health related
Quality of Life (HRQOL) score (Table 1) was reported in 13 studies, with
six studies using the European Quality of Life 5-Dimensions instrument
(EQ-5D) or European Quality of Life 5-Dimensions instrument, 5-levels
(EQ-5D-5L), three studies using the Short Form Health Survey (SF-36),
and three studies using St. George’s Respiratory Questionnaire (SGRQ).
Physical health status was evaluated in 23 studies, and was commonly
assessed as fatigue/asthenia/tiredness (16 studies), pain including joint
pain/arthralgia and myalgia (14 studies), or functional status based on
valid questionnaires (6 studies) or exercise capacity tests such as the six-
minute walk test (6MWT) or one-minute sit to stand test (STS]) [12-15]
(Table 2). Mental health status was assessed in 18 studies, in which the
mental health symptoms evaluated most frequently were anxiety (11
studies), depression (10 studies), PTSD (7 studies), sleep problems (8
studies), and cognition problems (8 studies) (Table 3). Psychological
symptoms were evaluated with single-item questions or valid in-
struments (Tables 1 and 3).



Table 1
Quality of life outcomes in COVID-19 survivors.

Author Study design Country

Sample
size
N)
Male/
Female

Age
(years)
Mean (SD)

Follow-up period
month/or daysM
ean (SD)

Hospitalization period Measurement tools
(days)
Mean (SD)

Results (Mean, SD), Prevalence of outcomes

Qietal [12] Retrospective cohort  China

Study

Daher et al. [15] Case series Germany

Arnold et al. [16] Prospective cohort England
study

Arab-Zozani
etal. [17]

Cross-sectional study ~ Iran

Santus et al. [18] Cohort study Italy

Garrigues et al.
[19]
Carfi et al. [20]

Cohort study France

Retrospective cohort  Italy
study

Halpin et al. [21] Cross-sectional study  England

80
48/32

33
22/11

110
68/42

409
247/162

20
17/3

120
75/45
143

90/53

64.88
(16.98)

64 (3)

59.64
(20.28)

58.4
(18.21)

55 (15)

63.2
(15.7)
56.5
(14.6)

1 and 3 months after
hospital discharge

56 (48-71) days after
hospital discharge

88.94 (12.77)

days after symptom onset

21.6 (14.8) days after
hospital discharge

15 days after hospital
discharge

110.9 (11.1) days after
admission

60.3 (13.6) days after
symptom onset

48 (10.3) days after
hospital discharge

15 (4.5) SGRQ

15 (1.8) EQ-5D-5L,
SRGQ

5(4.5) SF-36

8(7) EQ-5D-5L

17.7 (11.5) SGRQ

11.2(13.4)
(EQ-5D-5L)

13.5(9.7) EQ-5D VAS

ICU patients:
12.71 (4.65)

EQ-5D-5L

Health related quality of life

SGRQ Mean (SD)

At 1 month 51.74 (9.56)

At 3 months 46.36 (9.52) *

Median [IQR] EQ-5D-5L at follow-up

Mobility (walking) 2 [1-3]

Self-care 1 [1-1]

Usual activities 2 [1-3]

Pain/Discomfort 2 [1-3]

Anxiety/Depression 2 [1-2]

EQ VAS 63 [53-80]

Slight to moderate problems in all domains of EQ-5D-5L

Median [IQR] SRGQ

Symptoms score 34 [9-57]

Activity score 54 [19-78]

Impacts score 12 [2—33]

Total score 26 [7-42]

Mainly reduced activity domain score in SRGQ

Severity of COVID-19
Mild Moderate Severe
(n=27) (n=65) (n=18)
Mean (SD)

MCS 45(11) 46 (11) 40(17)

PCS 41 (12) 4112 36()

Health-related quality of life scores were lower in

patients with more severe COVID-19.

EQ-5D-5L 0.6125 (SD 0.006)

No problem Slight Moderate Severe Unable

Mobility

53.34% 24% 12% 12% 0%

Self-care

87.75% 3% 0% 0% 0%

Usual activity

58.97% 41% 8% 2% 1%

Pain/

Discomfort

57.97% 11% 22% 6% 0%

Anxiety/

Depression

41.26% 21% 20% 10% 4%

At follow-up Mean (SD)

Total score 16.9 (13.2)

Symptoms 16.7 (12.9)

Activity limitation 28.3 (23.3)

Social and emotional impact 10.6 (10.7)

EQ-5D index 0.86 (0.20)

EQ-VAS% 70.3 (21.5)

Worse QoL: 63/143 (44.1%)

Worse EQ-5D
ICU patients 22/32 (68.8%)

(continued on next page)
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Table 1 (continued)

Author

Study design

Country

Sample Age
size (years)

Follow-up period
month/or daysM

N) Mean (SD) ean (SD)

Male/
Female

Hospitalization period Measurement tools
(days)
Mean (SD)

Results (Mean, SD), Prevalence of outcomes

Anxiety/
Depression
Goertz et al. [22]

Cody et al.
[28]

Chen et al. [29]

Mendez et al.

[33]

Temperoni et al.
[34]

12 (37.5%)
Retrospective cohort

study

Case series study

Cross-sectional study

Prospective cohort
study

Retrospective cohort
study

11 (16.2%)

Netherlands, Belgium

England, Wales,
Northern Ireland

China

Spain

Italy

2113 46.64
310/1803 (11.12)

45 55 (11.2)

37/8

361 47.22
186/175  (13.03)

179 57.7
105/74 (13.45)

104 41.1 (7.4)
56/48

79 (17) days after
symptom
onset

6-8 weeks after hospital
discharge

1 month after hospital
discharge

2 months after hospital
discharge

1 month after hospital
discharge

Ward patients:
8.26 (7.57)

N/A Self-reported health status
(Good, Moderate, Poor)

24.54 (18.37) Quality of life outcomes:

(EQ-5D)

19.13 (7.60) SF-36

13.05 (6.72) SF-12

N/A SF-36

Ward patients 30
Percent of worse

ICU (n=32)
Mobility
Self-care

Usual activities

Pain/
Discomfort

During follow-up

/68 (45.6%)
individuals

Ward (n=68)

16 (50%) 21 (30.9%)
4(12.5%) 12 (17.6%)
19 25 (36.8%)
(29.4%)

9(28.1%) 10 (14.7%)

1Poor health status 28.6%
1TModerate health status 64.2%
1Good health status 7.2%

Moderate to severe problems with each domain (n = 31):

Mobility 14 (45.2%)

Self-care 9 (29.0%)

Usual activities 19 (61.3%)
Anxiety/Depression 11 (35.5%)
Pain/Discomfort 16 (51.6%)

Low PCS (15.5%)
Low MCS (48.5%

COVID-19 patients vs. Chinese population norm

)

| Physical function
1Social functioning
| Physical role scores

1 Bodily pain
1 Vitality 1
1 Mental health

1 General health {

Poor QoL (40%)

PCS
MCS

Mean (SD)
42.5 (11.2)
45.5 (11.5)

(N = 64/104) Mean (SD)

PCS 49.87 (24.25

)

MCS 55.54 (23.22)

Physical functioning 74.3 (25.48)
Social functioning 45.12 (29.52)
Physical role 30.47 (42.13)
Emotional role 46.87 (45.50)
Bodily pain 54.34 (30.39)
Vitality 48.44 (23.20)

Mental health 59.

06 (20.35)

General health 63.06 (17.91)

The lowest scores (<50) were observed in physical role,
vitality, social functioning and emotional role domains.
No significant differences between outpatient (n = 49)

and inpatient (n = 15) groups

(continued on next page)
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=8 3.3. Health status
= 2z
= £
< % . :
é g > Overall health status that was evaluated with the HRQOL question-
g 2y < naire, and was found to be lower post-COVID-19 compared to the
= & [V . . .
uE"S - T = g2 normal population [12,16]. Post-COVID-19 patients had slight to mod-
©
g o g g § s ,E erate declines in HRQOL [15-20]. Intensive care unit (ICU) admission
3 @ 9175 S f:} % had a significant negative effect on HRQOL scores [15-17,21]. One
° _ i o E g c‘i q? & study reported that early physical and pulmonary rehabilitation within
o o o ~ . . . . . .
g g %; S N é 22| 5 g 72 h of ICU admission could be effective in improving HRQOL at 1
® E TT7RSSE| R e . . ipr .
g 1% o il DI g E E c 8 month and 3 months after hospital discharge [12]. Specific categories of
= 2} =3 . . .
A 3 = SRE gD B % physical and mental health status according to the HRQOL question-
a 2% nNoTES|Z : . . .
2 g Iem=HEg i naire are covered in the next two sections, along with the results of other
g -85 % = ) 3 Es measurements related to physical and mental health
g 825 _f2E835|2 % '
B35BT eS s 5|83
~ O = N2 o @ = @ 15
2 §O%+7 = § £ i % (j 3.4. Physical health status
~ FARACAROEAS Ao
B & 3.4.1. Musculoskeletal symptoms
g2 Fatigue was reported in 28% to 87% of individuals after coronavirus
E = infection. This complication was observed in both hospitalized and
9
> - nonhospitalized patients, and in those admitted to in-patient wards and
k4 = % the ICU [16,19,22,23]. Seven studies assessed the association between
= . -
E E & & fatigue and COVID-19 severity [16,21,24-26]; four found greater fa-
é & .5 S tigue in severely ill individuals [16,21,26], and one study reported
g 8 8§ greater fatigue or physical decline with longer durations of hospital stay
g e go ﬁ [27]. Five studies found normal laboratory tests at follow-up, and sug-
= = 5" gested there was no association between fatigue and laboratory pa-
B = g rameters such as inflammatory markers, cell turnover (leukocyte,
o < = . . .
g ) neutrophil or lymphocyte counts, neutrophil-to-lymphocyte ratio,
é h=BFS g lactate dehydrogenase, C-reactive protein) or pro-inflammatory mole-
g 7 N § g 5 cules (IL-6 or soluble CD25), ferritin or D-dimer [15,16,23,24]. Fatigue
= 2 N
% >z e a @ E was reported in a greater proportion of women [21,24,27] and in-
g2 . . .
kel ﬁ g g E % '% dividuals with psychological problems [21,24].
8 T Tg Across all studies, the prevalence of post-COVID-19 myalgia was
8 g 8 4.5-36%, and the prevalence of post-COVID-19 arthralgia was 6.0-27%.
= § = ¢ Only one study from China reported no pain at follow-up [25]. Pain was
f§ i ‘g = E g evaluated with health-related questionnaires (EQ-5D, EQ-5D-5L and SF-
a3 8 2 e '% 36), and patients reported slight to moderate pain, except in one study
2o ] P . P .
is8 cg ﬁ & = that reported moderate to severe pain in 51.6% of individuals admitted
12 © <
28z 8 es El & § to the ICU [28]. Overall, pain was reported by a greater percentage of
< R by . T . . .
£ E 8§ RS e& 8 recovering individuals post-COVID-19 who experienced severe illness in
&— 0 . e 1S g
é g B g the acute stage and required hospitalization [16,19,26,29,30]. A larger
’:%‘ = 2 ) S B proportion of individuals with anxiety and depression reported muscu-
g 1 P = 8 . . .
:ﬁc S N wn % = loskeletal symptoms compared to their counterparts without these di-
é’y@ B agnoses [15,21,31]. The studies included in this review reported
S
© s Q ’5 5 § conflicting results regarding the association between comorbidities and
g Yo < E 1 § o E ‘g the presence of musculoskeletal symptoms post-COVID-19
BBEE M| g% %" [22-24,26,30], although most reported no association [22,24,30].
0 & Muscle weakness was evaluated in one study that reported ICU-acquired
& ; y P q
=R weakness in 18.42% of individuals post-COVID-19 at 3 months’ follow-
. O = p
c g s up [12]. Another study found that respiratory muscle strength in post-
o a . . . . . .
g ig COVID-19 patients was lower at inspiration (49.1%) and expiration
= g ‘g § (22.8%) 1 month after hospital discharge [14].
= - s e A
=3 _ el
o S Lfl) E ‘U
© - 3 2 g 3.5. Physical and functional health status
o 9
3 &0
s 8 &
E 3 8 E Four studies evaluated functional capacity with the 6MWT, with
g 2z = 5 results ranging between 180 to 561 m from 1 to 3 months post-COVID-
& B == . . .
g 8 g 2 gg = 19 [12-15]. Two studies reported no decrease in oxygen saturation
2 8 § £ JE during functional capacity tests (6MWT and STS); however, excessive
2 355 §9 § fatigue was found in some individuals [15,16]. One study found ve
~| & 2 a S S g g y ry
§ = g ‘E low 6MWT results in individuals with persisting hyperferritinemia [13].
g ; S = Physical health status was most often evaluated with quality of life
3 S 2 G oz questionnaires (EQ-5D, EQ-5D-5L, SF-36 and SGRQ). Only two studies
=g g3 gcz evaluated functional status and level of physical activity with other in-
o| S S 3 g8 . . :
2|2 g° 5 g‘ = struments such as the Barthel index [12], functional independence
& 985 measure (FIM), or post-COVID-19 functional status scale (PCFS) [32].



Table 2

Physical health outcomes in COVID-19 survivors.
Author Study design Country Sample size Age (years) Follow-up period Hospitalization Outcomes (Measurement tools) Results (Mean, SD), Prevalence of
N) Mean (SD) month/or days period (days) outcomes
Male/Female Mean (SD) Mean (SD) n/N (%)
Qietal [12] Retrospective China 80 64.88 (16.98) 30 and 90 days after 15 (4.5) Independent functional status Mean (SD) 1 month 3 months
cohort study 48/32 hospital discharge (FIM) Barthel 182.25 86.26
ADL (Barthel index) index (10.55) (7.70)*
Muscle strength (MRC score) FIM 1100.28 103.82
Functional capacity (6MWT) (13.30) (10.71)
MRC 149.95 50.67
(7.36)* (5.64)
ICU-AW 126 14
(34.21%) (18.42%)
6MWT 1280.08 357.57
(37.82)* (56.98)*
Sonnweber et al. [13] Prospective Austria 109 58 (14) 60 (12) days after N/A Performance evaluation Lower 6MWT in individuals with
cohort study 65/44 symptom (6MWT) persisting hyper-ferritinemia (n = 12)
onset (200 m) compared to patients without
(n=11) (400 m)
Lower 6MWT in individuals with
pathological CT findings (180 m)
compared to without (426 m) (P =
0.011)
Huang et al. [14] Retrospective China 57 46.72 (13.78) 30 days after hospital 20.89 (7.22) Respiratory muscle strength Mean (SD)
cohort study 26/31 discharge (PImax), (PEmax) 6MWT 561.97 (45.29)
Functional capacity (6MWT) Severe patients had significantly lower
6MWT vs. non-severe patients.
Daher et al. [15] Case series German 33 64 (3) 58.49 (17.82) days after 15 (1.8) Functional capacity (6MWT) During follow-up
22/11 hospital discharge Fatigue (Borg Scale) |Fatigue 15/33 (45%)
Tiredness, myalgia |Tiredness 15/33 (45%)
|Myalgia 5/33 (15%)
Median [IQR] 6MWT 380 m [80-470
m]
Arnold et al. [16] Prospective England 110 59.64 (20.28) 88.94 (12.77) days after 5(4.5) Fatigue, myalgia, arthralgia, sit to (%)
cohort study symptom onset stand (face-to-face outpatient |Fatigue (39%)
68/42 follow-up) |Myalgia (23%) *
lArthralgia (6%) *
Garrigues et al. [19] Cohort study France 120 (24 in ICU 63.2 (15.7) 110.9 (11.1) days after 11.2 (13.4) Fatigue, myalgia, professional and  Persistent fatigue 66,/120 (55%)
group, 96 in hospital admission physical activities Myalgia 19/120 (15.8%)
Ward group) (short phone questionnaire) Returned to work/Worked before
75/45 hospitalization 38/56 (67.9%)
Resumed sports/Practiced sports
regularly before hospitalization 28/39
(71.8%)
Carfi et al. [20] Retrospective Italy 143 56.5 (14.6) 60.3 (13.6) days after 13.5(9.7) Fatigue, joint pain, myalgia During follow-up
cohort study 90/53 symptom onset (COVID-19 standardized |Fatigue (53.1%)
questionnaire) lJoint pain (27.3%)
|Myalgia (6%)
Halpin et al. [21] Cross-sectional England 100 ICU patients: 48 (10.3) days after ICU patients: Fatigue Fatigue

study

(19/13 in ICU
group, 35/33 in
Ward group)

58.85 (38.8)

Ward patients:

60.61 (55.29)

hospital discharge

12.71 (4.65)
Ward patients:
8.26 (7.57)

(COVID-19 rehabilitation
telephone screening tool, Likert
scale)

72% of ICU patients,
60.3% of Ward patients

Did not return to work
60% of ICU patients
15% of Ward patients

(continued on next page)
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Table 2 (continued)

Author Study design Country Sample size Age (years) Follow-up period Hospitalization Outcomes (Measurement tools) Results (Mean, SD), Prevalence of
N) Mean (SD) month/or days period (days) outcomes
Male/Female Mean (SD) Mean (SD) n/N (%)
Goertz et al. [22] Retrospective Netherlands, 2113 46.64 (11.12) 79 (17) days after N/A Fatigue, muscle pain, pain During follow-up
cohort study Belgium 310/1803 symptom between shoulder blades, joint |Fatigue 87%
Onset pain, chest tightness |Muscle pain 36%
(questionnaires with yes/no 1Joint pain 22%
items) |Pain between shoulder blades 33%
|Chest tightness 44%
Mandal et al. [23] Cross-sectional London, 384 59.9 53.29 7.1 (5.02) Fatigue (graded as absent or Fatigue 69%.
study United 238/146 (16.1) (8.9) days after hospital present on an 11-point scale) Patients graded their overall health
Kingdom discharge recovery as 90% [IQR 75-100%]
compared to 100% best health.
Townsend et al. [24] Cross-sectional Ireland 128 49.5 (15) 73.75 (18.74) days Non-severe fatigue  Fatigue Mean (SD)
study 59/69 after hospital discharge group (n = 61): (CFQ-11 questionnaire) Fatigue 15.8 (5.9)
11.61 (9.87) Physical fatigue 11.38 (4.22)
Severe fatigue Psychological fatigue 4.72 (1.99)
group (n = 67):
10.47 (8.33)
Wang et al. [25] Prospective China 131 49 (19.48) 120 days post hospital 15.35 (5.2) Myalgia, chest tightness, fatigue Fatigue 0 (0%)
cohort study 59/72 discharge (customized questionnaire) Chest tightness 1 (0.76%)
Myalgia 0 (0%)
Kamal et al. Cross-sectional Egypt 287 32.3(8.5) >20 days from the last N/A Fatigue, Fatigue 72.8%
[26] study 103/184 negative test joint pain (Post-COVID-19 Joint pain 31.4%
Symptoms Collect questionnaire)
Xiong et al. [27] Prospective China 538 51.64 (15.6) 98.05 (5.2) 17.4 (10.4) Fatigue, myalgia, arthralgia N (%)
cohort study 245/293 days after hospital (small-scale clinical pretrial Fatigue 152/538 (28.3%) *
discharge assessment) Myalgia 24 /538 (4.5%) *
Arthralgia 41/538 (7.6%) *
Carvalho-Schneider et al. ~ Prospective France 150 49 (15) 32.7 (2.5) N/A Asthenia (WHO performance Day 30 Day 60
[30] cohort study 66/84 and 59.7 (1.7) days after status classification) (n=150) (n=130)
symptom onset Arthralgia, myalgia Asthenia/ 54 28
(standardized case report form myalgia (36.0%) (21.5%)
completed) Arthralgia 13 (9.8%) 21
(16.3%)
Tomasoni et al. [31] Cross-sectional Italy 105 54.29 (16.53) 45.64 (3.75) days 8.35 (3.75) Asthenia, pain Asthenia 33/105 (31.4%)
study 77/28 after virological (electronic case report form) Burning pain 11/105 (10.5%)
clearance
Mohamed- Hussein et al. Cross-sectional Egypt 444 33.09 (12.09) 35.31 (18.75) days after N/A Post-COVID-19 Functional Status Functional limitations (%)
[32] study 192/252 symptom onset Scale (PCFS) Negligible (63.1%)
Slight (14.1%)
Moderate (2.5%)
Severe (0.5%)
No functional limitations (20%)
80% of patients who recovered from
COVID-19 had some degree of
functional restriction.
Yuan et al. [38] Retrospective China 96 (27/27 in Normal group = 14 days after discharge Normal group = Chest tightness (online Patients reported chest tightness.

cohort study

normal group,
20/22 in self-
reported
depression
group)

45.2 (13.2), Self-
reported
depression
group = 49.6
(13.2)

24.4 (6.7)
Self-reported
depression group
= 24.8 (6.5)

questionnaire)

(continued on next page)
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Table 2 (continued)

Results (Mean, SD), Prevalence of

outcomes
n/N (%)

Outcomes (Measurement tools)

Hospitalization
period (days)

Mean (SD)

Follow-up period
month/or days

Age (years)
Mean (SD)

Sample size
N)

Country

Study design

Author

Mean (SD)

Male/Female

Fatigue 67/131 (51.1%)

Patients with Fatigue, joint pain

55.8 (10.8) days after

symptom onset

55.8 (14.8)

Italy 131

Prospective

Landi et al. [72]

Joint pain 33/131 (25.1%)

negative test: 12.1

(7.9)

80/51

cohort study

Positive test: 10.0

(6.5)

Fatigue 49/126 (38.9%)

Fatigue,

25.64 (11.24)

60 days after hospital

discharge

62.83 (11.24)

126

China

Retrospective
cohort study

Du et al. [73]

Muscle/joint ache 16/126 (12.7%)

muscle or joint ache (standardized

data collection form)

61/65

Fatigue 324 (36.94%)

Fatigue, asthenia, myalgia, joint

N/A

40.79 (0.45) 56.6 days after treatment

Brazil 895

Retrospective
cohort study

Ismael et al. [74]

Asthenia 179 (20.41%)
Myalgia 259 (29.57%)
Joint pain 84 (9.58%)

Mean (SD)

pain (online assessment, website/

phone)

354/541

Physical health status
(PROMIS Global

19.75 (15.71)

36.64 (9.72)

59.54 (12.72)

152

New York,
USA

Prospective

Weerahandi et al. [75]

|Physical health 43.8 (9.3)

days after hospital

discharge

95/57

cohort study

Indicating worse physical health after

COVID-9 compared to baseline

Health-10 instrument) Survey
completed by phone or online

WHO: World Health Organization, ADL: activities of daily living, FIM: functional independence measure, MRC: Medical Research Council, 6MWT: Six-Minute Walk Test, ICU-AW: ICU-acquired weakness, CT: computed

tomography, PCFS: Post-COVID-19 Functional Status Scale, PImax: maximum static inspiratory pressures; PEmax: maximum static expiratory pressures, PTSD: post-traumatic stress disorder, CFQ-11: Chalder Fatigue

Score, FS-14: Fatigue Scale-14, MBS: Modified Borg Dyspnoea Scale, N/A: Not available, * Significantly different from the previous value.
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usual activities were reported to be reduced in 15% to 54% of in-
dividuals after their coronavirus infection [12,15,17-19,21,28,29,33].
Five studies reported a decline in physical activity especially for usual
care and daily activities in individuals admitted to the ICU
[12,15,16,21,28]. Three studies reported greater declines in physical
role functioning (participation in life despite physical limitations)
compared to other components of physical health status [16,29,34].

3.6. Mental health status

The most frequent mental health symptom reported in the studies
included in this review was anxiety, with post-COVID-19 prevalences
ranging from 6.5% to 63%. The second most frequent psychological
symptom was depression, with prevalences ranging between 4% and
31% at follow-up times longer than 1 month post-COVID-19. One third
of the patients in Italy and 41.3% of those in Iran had both depression
and anxiety after hospital discharge [17,31]. Another common post-
COVID-19 mental health problem was PTSD, with prevalences ranging
from 12.1% to 46.9%. The severity of COVID-19 was related to the
severity and prevalence of mental health symptoms [16], with anxiety
and PTSD being significantly more frequent in patients admitted to the
ICU compared to wards [19,21,31,36]. Additional mental health
symptoms were sleep problems, with prevalences ranging between
17.7% to 30.8% [16,19,27], and cognitive-functional problems, re-
ported in 17.1% to 4.4% of individuals post-COVID-19, especially in ICU
survivors [21,31,33]. Neurocognitive parameter including immediate
verbal memory and semantic verbal fluency were moderately impaired
in 58.7% and severely impaired in 18.4% of post-COVID-19 patients
[33]. More than half of the patients presented at least one stress-related
symptom (anxiety, depression, and PTSD) [35] or neurocognitive
impairment [33].

The associations between mental health symptoms and demographic
characteristics were evaluated in most studies. Inconsistent findings
were reported for the association between age and psychological
symptoms: four studies found an inverse relationship [16,21,31,35,36],
whereas three studies reported no association [4,31,33]. Greater psy-
chological impact was observed in females post-COVID-19, with a 2.2- to
2.5-fold higher odds of developing psychiatric morbidity [21,29,33,36].
Comorbidities (arterial hypertension, coronary artery disease, and dia-
betes mellitus) were not related to a higher incidence of mental health
problems [31,36,37]. Previous psychiatric disorders were associated
with increased severity of post-COVID-19 mental health symptoms
[35,36]. However, even individuals without previously diagnosed
mental health morbidity (74%) reported anxiety and depression symp-
toms post-COVID-19 [21]. One study reported a significant direct rela-
tionship between symptoms of depression and baseline immune
responses [38], and inverse associations were found elsewhere with lung
function parameters (forced vital capacity [FVC]) and post-discharge
respiratory symptoms [4,29].

4. Discussion

This review highlights the presence of several physical and mental
health problems post-COVID-19 after follow-up periods of up to 3
months. Among the physical health problems, fatigue was the most
common musculoskeletal symptom reported post-COVID-19. Long-last-
ing fatigue has been reported previously after other viral infections
[39-42]. Several studies have investigated the associations between
fatigue and disease severity, gender, age, comorbidity, and a pre-
existing diagnosis of depression and/or anxiety [15,16,26,27,30].
Greater fatigue and pain at follow-up were reported, apparently, by
patients who had experienced severe SARS-CoV-2 infection [16,21,26].
However, inconsistent findings were reported in studies that evaluated
the association between disease severity and fatigue; differences among
studies maybe due to the severity criteria used for COVID-19 and to
different admission or discharge protocols [16,21,24-26]. Women



Table 3

Mental health outcomes in COVID-19 survivors.

Author Study design Country Sample size Age (years) Follow-up period Hospitalization Outcomes (Measurement Results, Prevalence of outcomes
(N, Male/Female) Mean (SD) month/or days Mean period, days tools)
(SD) Mean (SD)
Daher et al. [15] Case series Germany 33 64 (3) 58.49 (17.82) days 15(1.8) Depression (PHQ-9) Median [IQR]
22/11 after discharge Anxiety (GAD-7) Depression 7 [4-11]
Cognitive problems Anxiety 4 [1-9]
Cognitive problems 6/33 (18%)
Arnold et al. [16] Prospective England 110 59.64 (20.28) 88.94 (12.77) 5(4.5) Mental wellbeing (WEMWBS) tInsomnia (24%)
cohort study days after hospital Insomnia (NEWS, scored from  Mental wellbeing in severity of COVID-19
68/42 discharge 1 to 20) Median [IQR]
Mild 52 [44-56]
Moderate 53 [42-59]
Severe 50 [39-58]
Mental wellbeing was similar to healthy
population norms
Garrigues et al. [19] Cohort study France 120 63.2 (15.7) 110.9 (11.1) days after 11.2(13.4) Cognitive and sleep problems  Attention problem 32/120 (26.7%)
75/45 hospital admission (short phone questionnaire) Memory loss 41/120 (34.2%)
Sleep problems 37,120 (30.8%)
Halpin et al. [21] Cross- England 100 ICU patients: 48 (10.3) days after ICU patients: PTSD symptoms, cognitive ICU Ward
sectional study (19/13in ICU group, 35/  58.85 (38.8) hospital discharge 12.71 (4.65) problems (n=32) (n=68)
33 in Ward group) Ward Ward patients: (COVID-19 rehabilitation PTSD 46.9% 23.5%
patients: 8.26 (7.57) telephone screening tool, Worsened 12 11
60.61 (55.29) Likert scale) anxiety/ (37.5%) (16.2%)
depression
Thoughts of 1(3.1%) 1
self-harm (1.5%)
New or 11 11
worsened (34.4%) (16.2%)
concentration
problem
New or 6 12
worsened (18.8%) (17.6%)
short-term
memory
problem
Mandal et al. [23] Cross- London, 384 62/38 59.9 (16.1) 53.29 (8.9) days after 7.1 (5.02) Sleep quality (11-point scale) Sleep quality Median [IQR]
sectional study  United hospital discharge Maximum intensity 5 [1-5]
Kingdom Intensity at follow up 3 [0-6]
66.2% reported improvement
29.7% reported no change
4.2% reported deterioration at follow-up.
Patients graded their overall health
recovery as 90% (IQR 75-100%)
compared to 100% best health
Kamal et al. [26] Cross- Egypt 287 32.3(8.5) More than 20 days after N/A Anxiety, depression, Anxiety 38%
sectional study 103/184 the last negative test obsessive-compulsive Depression 28.6%
disorder, dementia (data Obsessive-Compulsive disorder 4.9%
collection questionnaire) Dementia 28.6%
Xiong et al. [27] Prospective China 538 51.64 (15.6) 98.05 (5.2) 17.4 (10.4) Psychosocial symptoms, Psychosocial symptoms 122 (22.7%)
cohort study 245/293 days after hospital depression, anxiety, Depression 23 (4.3%) 1
discharge dysphoria, feelings of Anxiety 35 (6.5%)

inferiority, sleep problems
(small-scale clinical pretrial
assessment, telephone follow-
up survey)

Dysphoria 9 (1.7%)

Feelings of inferiority 3 (0.6%)
Sleep problems 95 (17.7%)

t Significantly higher than in the
comparison group.

(continued on next page)
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Table 3 (continued)

Author Study design Country Sample size Age (years) Follow-up period Hospitalization Outcomes (Measurement Results, Prevalence of outcomes
(N, Male/Female) Mean (SD) month/or days Mean period, days tools)
(SD) Mean (SD)
Tomasoni et al. [31] Cross- Italy 105 54.29 (16.53)  45.64 (3.75) 8.35 (3.75) Anxiety, Pathological HADS-A/D 30/100 (30%)
sectional study 77/28 days after virological depression (HADS) [Both anxiety and depression 10/30
clearance Cognitive problems (33%), only anxiety 19/30 (63%), only
(MMSE) depression 1/30 (4%)]
Persistent cognitive problems (n = 25)
17.1%
52.4% showed persistent symptoms.
Mendez et al. [33] Prospective Spain 179 57.7 (13.45) 2 months after hospital 13.05 (6.72) Anxiety (GAD-7) 39.1% of patients had psychiatric
cohort study 105/74 discharge Depression (PHQ-2) morbidity
PTSD (DTS) Anxiety (29.6%)
Neurocognitive function Depression (26.8%)
(standardized instruments) PTSD (25.1%)
By telephone 58.7% of patients had neurocognitive
impairment in at least one function
Cognitive Moderate  Severe
problems
Immediate 38% 11.2%
verbal memory
Delayed verbal 11.8% 2.8%
memory
Working 6.1% 1.1%
memory
Semantic 34.6% 8.4%
verbal fluency
Mazza et al. [35] Prospective Italy 402 57.80(13.33)  31.29 (15.7) days after 15.31 (10.32) Anxiety (STAI-Y) Anxiety 42%
cohort study [admitted patients (n = hospital discharge for admitted Depression (ZSDS and BDI- Depression 31%
300), managed at home patients 13) PTSD 28%
(n=102)] PTSD (PCL-5, IES-R) Obsessive-Compulsive symptoms 20%
265/137 Sleep problem (MOS-SS) Sleep problem 40%
Obsessive-Compulsive (OCI) 55.7% presented at least 1 mental
disorder
De Lorenzo et al. [36] Retrospective Italy 185 57.35(14.19) 24.05 (6.72) 10.2 (6.72) PTSD (IES-R) Cognitive impairment 47/185 (25.4%)
and 123/62 days after hospital Anxiety (STAI-Y, Insomnia 51/185 (27.6%)
prospective discharge Pain (VAS) Anxiety 55/185 (29.7%)
cohort study Insomnia (WHIIRS) PTSD 41/185 (22.2%)
Cognitive impairment (MoCA VAS pain 77.5 [IQR 75-90]
score) Anxiety and PTSD were significantly more
frequent in discharged vs. hospitalized
patients.
Wu et al. [37] Case series China 370 50.5(13.1) 24.1(7.44) 11.64 (3.72) Anxiety (GAD-7) Anxiety 50 (13.5%)
203/167 days after hospital Depression (PHQ-9) Depression 40 (10.8%)
discharge Sleep problem (single Both anxiety and depression 23 (6.2%)
question) Sleep problem 109 (29.5%)
Yuan et al. [38] Retrospective China 96 (27/27 in normal Normal 14 days after discharge Normal group = Zung self-rating depression Depression 42/96 (43%)
cohort study group, 20/22 in self- group = 45.2 24.4 (6.7) scale Significantly increased immune response
reported depression (13.2), Self- Self-reported in individuals with depression
group) reported depression
depression group = 24.8
group = 49.6 (6.5)
(13.2)

(continued on next page)
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Table 3 (continued)

Author Study design Country Sample size Age (years) Follow-up period Hospitalization Outcomes (Measurement Results, Prevalence of outcomes
(N, Male/Female) Mean (SD) month/or days Mean period, days tools)
(SD) Mean (SD)
Liu et al. [60] Cross- China 675 53.94(18.57) 36.75 27.87 Anxiety (GAD-7) PTSD 84/675 (12.4%)
sectional days after hospital Depression (PHQ-9) Anxiety 70/675 (10.4%)
survey study 317/358 discharge PTSD symptoms (PCL-5) Depression 128/675 (19%)
Sleep difficulties (item PCL-5 12 [IQR 4-16]
analysis for PTSD, GAD-7 4 [IQR 2-6]
depression) PHQ-9 5 [IQR 3-8]
Sleep difficulty was the most frequently
reported symptom.
Perceived discrimination was a central
predictor of mental illness.
Ismael et al. [74] Retrospective Brazil 895 40.79 (0.45) 56.6 days after treatment  N/A Depression (PHQ-9) Depression (n = 235) 26.26%
cohort study 354/541 Anxiety Anxiety (n = 201) 22.46%
(GAD-7) PTSD (n = 155) 17.32%
PTSD (PCL-C)
(online assessment, website
or phone)
Weerahandi et al. [75] Prospective New 152 59.54 (12.72)  36.64 (9.72) 19.75 (15.71) Overall and mental health During follow-up: Mean (SD)
cohort study York, 95/57 days after hospital status |Mental health 47.3 (9.3) *
USA discharge (PROMIS Global Indicating worse mental health after
Health-10 instrument) Survey =~ COVID-19 compared to baseline
completed by phone or online
Chang et al. [76] Cross- Korea 64 54.7 (16.6) 75.7 (20.0) days after 31.2(18.1) PTSD (PCL-5) By telephone PTSD 13/64 (20.3%)
sectional study 28/36 hospital discharge interview PCL-5 score in PTSD group vs. Non-PTSD
group
46 (SD 11.9) vs. 9.6 (SD 7.6)
Wu et al. [77] Case series China 14 39 (10) 44.7 (13.5) days out of 12.1 (8.7) Anxiety/fear (valid Persistent mild to severe anxiety/fear 13/
7/7 clinical services questionnaires, website) 14 (92.9%)

MOS-SS: Medical Outcomes Study Sleep Scale, WHIIRS: Women'’s Health Initiative Insomnia Rating Scale, MMSE: Mini Mental State Examination, STAI-Y: State-Trait Anxiety Inventory form Y, ZSDS: Zung Self-Rating
Depression Scale, BDI-13: 13-item Beck’s Depression Inventory, PTSD: posttraumatic stress disorder, PCL-5: PTSD Checklist-5, HADS: Hospital Anxiety and Depression Scale, GAD-7: Generalized Anxiety Disorder
Screener, OCIL: Obsessive-Compulsive Inventory, PHQ-9: Patient Health Questionnaire-9, PROMIS: Patient-Reported Outcomes Measurement Information System, NEWS: National Early Warning Score, IES-R: Impact of
Events Scale-Revised, VAS: visual analog scale, DTS: Davidson Trauma Scale, WEMWBS: Warwick-Edinburgh Mental Well-Being Scale, PTSD-SS: Post-traumatic Stress Disorder Self-rating Scale, GHQ-12: General Health
Questionnaire-12, SAS: Zung Self-Rating Anxiety Scale, SDS: Zung Self-Rating Depression Scale, PCL—C: PTSD Checklist-Civilian version, MoCA: Montreal Cognitive Assessment, N/A: Not available, * Significantly
different from the previous value.
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tended to experience fatigue to a greater extent compared to men
[21,24,27]. This is consistent with the higher rate of chronic fatigue
syndrome reported in females, which has been linked to stress-related
factors [43].

Physical health declines were found mostly with the physical role
functioning, mobility and usual activity [16,29,34], which are related to
participation in work and regular daily activities [44]. In addition,
reduced physical capacity was evident as lower 6MWT results post-
COVID-19 compared to the average value of >650 m in healthy adults
[45], with no decrease in oxygen saturation during testing [12-15,46].
These findings suggest a role for factors other than pulmonary
dysfunction in reduced physical capacity. Previously, declines in phys-
ical activity were reported in individuals who recovered from SARS and
experienced restrictions in activities of daily living and work partici-
pation [47,48]. Physical performance should ideally be assessed in a
way that includes both functional capacity measurements (e.g., 6MWT,
STS), and muscle strength, to gain better insights that can be used in
clinical practice. However, only one study evaluated muscle strength at
3-months’ post-COVID-19 follow-up, and reported that 18% of in-
dividuals admitted to the ICU had acquired weakness [49]. Muscle
weakness and acute sarcopenia have been observed in COVID-19 sur-
vivors [8,50]. Among individuals infected with the coronavirus, Pan-
eroni et al. found quadriceps weakness in 86% and biceps brachialis

12

weakness in 73% at hospital discharge [50]. This finding further high-
lights the importance of evaluating muscle strength at follow-up
[51,52], because it is associated with poor functional outcomes and
long-term disability [51]. Functional decline and lower physical ca-
pacity were evident in both hospitalized (ward and ICU) and non-
hospitalized patients at follow-up periods of 1 and 3 months post-
COVID-19. Accordingly, physical inactivity as a consequence of quar-
antine, social distancing and isolation may also be a source of reduced
physical capacity and function in persons who are recovering from
COVID-19.

Most studies included in the present review reported psychological
and neuropsychological issues (anxiety and depression, PTSD, sleep and
cognition problems) post-COVID-19, even in individuals with no pre-
viously diagnosed mental health problems. This is consistent with the
findings of two metaanalyses of survivors of previous coronavirus epi-
demics [9,53], which found that one third of patients experienced at
least one psychological impairment (PTSD, depression, and anxiety)
more than 6 months post-discharge [9]. The prevalence of mental health
symptoms varies widely among studies, which may be due to differences
in the instruments used to measure these outcomes, and to differences
among countries in the impact of cultural or spiritual beliefs in efforts to
cope with the psychological effect of coronavirus disease [54,55]. Some
studies reported an association between anxiety, depression and PTSD
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with physical symptoms [15,21,24,31]. Wang et al. proposed a chain
model to describe the link between physical symptoms and mental
health via the need for health information and perceived impact of
pandemic mediators. Excessive conflicting health information regarding
the physical symptoms of COVID-19 might exaggerate the perceived
impact of the pandemic, thus predisposing individuals to a higher risk of
anxiety, depression and stress [55].

Sleep problems were another prominent mental health problem post-
COVID-19, especially insomnia, which was observed in both acute and
chronic stages of the disease [16,19,27,56]. Physical and psychological
stress in the acute stage of the infection can trigger physiological
mechanisms that stimulate pro-inflammatory cytokine release, which in
turn can interfere with metabolic and cardiovascular functions related to
sleep [56]. McNally et al. (2015) suggested that sleep problems may
impair both emotional and attentional regulation, and cause irritability
and concentration problems [57]. Other studies suggested that sleep
problems were a central complication perceived among COVID-19 sur-
vivors [29,37].

Mental health symptoms were more frequent among females
[4,21,29,35]. This may be due to the greater susceptibility of women to
stressors, or more likely the higher rate of reporting psychological
symptoms [58,59]. Depression, PTSD, and cognitive problems (con-
centration and short-term memory impairment) were more frequent
among ICU survivors than ward patients [21,60]. In addition, post-
COVID-19 symptoms of cough, fatigue, and chest distress were risk
factors for PTSD [60]. The symptoms of PTSD are a well-recognized
component of post-ICU syndrome caused by a variety of factors
including fear of dying, invasive treatment, pain, delirium, inability to
communicate, weakness, immobility, sensory problems, and sleep
deprivation [61]. Stress-related symptoms (anxiety, depression, and
PTSD) and delirium were associated with an approximately 4-fold in-
crease in the odds of developing neurocognitive impairment [33], and
neurocognitive impairments were related with a 4.5-fold increase in the
odds of psychiatric morbidity (anxiety, depression, and PTSD) [33].
Considered together, neuropsychological factors may increase neuro-
cognitive impairments [33,38] and even mortality [62], so it is impor-
tant to consider psychiatric rehabilitation for post-COVID-19 survivors,
and measures to strengthen protective factors such as social support that
act as stress-buffering mechanisms.

The post-COVID-19 symptoms studied thus far appear to resemble
chronic fatigue syndrome, which has been reported after other viral
infection [63]. The diagnosis of this syndrome requires the concurrent
presence of at least four symptoms among muscle pain, joint pain, post-
exertional fatigue, cognitive problems (memory and concentration), and
sleep problems, for more than 6 months [64]. Although the symptoms
related to this syndrome are present post-COVID-19, the studies
included in the present review were all related to follow-up periods
shorter than 6 months.

Behavioral psychotherapy treatments such as cognitive behavioral
therapy (CBT) are recommended for chronic fatigue syndrome [65].
Nevertheless, face-to-face CBT is a time-intensive treatment, and is not
applicable during the pandemic because of government restrictions that
require social distancing and quarantines. Modern modes of digital
communication can, however, enable efficient support in the form of
rehabilitation services provided via information and communication
technologies, and comprising prevention, assessment, intervention, su-
pervision, education and consultation during the pandemic [66-68].
The advantages of internet consultations and smart phone applications
for telehealth (telerehabilitation and telepsychiatry) are that they can
minimize viral transmission from face-to-face therapy, reduce travel
time and costs, minimize the need to schedule appointments, and
improve treatment accessibility [67-69]. Internet CBT (I-CBT) has been
reported to be an effective and efficient treatment for psychiatric
problems and musculoskeletal symptoms [70,71]. Therefore, telehealth
could be considered as a follow-up treatment for post-COVID-19 patients
in efforts to prevent long-lasting physical and mental health
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complications.

4.1. Limitations

According to the WHO description of health, only physical and
mental health dimensions were reviewed in this article, therefore other
dimensions such as post-COVID-19 social health consequences and its
related factors were not considered in this study. This review was
restricted to only English language studies. In addition, measurement
bias may have influenced the results of studies that used self-reported
questionnaires with single-item questions and used telephone contact
to collect information at follow-up.

5. Conclusion

This scoping review highlights the persistence, for up to 3 months
post-COVID-19, of physical and mental health problems that can reduce
quality of life. Early screening and comprehensive rehabilitation plan-
ning may be required to effectively prevent and manage post-COVID-19
complications. This approach could reduce economic and clinical health
consequences, and prevent long-term disability.
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Appendix A

(COVID-19[tiab] OR “2019 novel coronavirus”[tiab] OR SARS-CoV-
2[tiab] OR 2019-nCoV[tiab] OR nCoV[tiab] OR “Coronavirus
20197[tiab]) AND (Follow-Up[tiab] OR “follow up”[tiab] OR
Discharge*[tiab] OR postdischarge[tiab] OR post-discharge[tiab] OR
“post discharge”[tiab] OR “Longterm Effect*”[tiab] OR “Long-Term
Effect*”[tiab] OR “Long Term Effects”[tiab])
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