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ABSTRACT

Background: The long-term sequelae after COVID-19 are not yet fully known. Our aim was to evaluate subjective symp-
toms and quality of life in Finnish hospitalized COVID-19 patients at six months follow-up.

Methods: Hospitalised adult patients with laboratory-confirmed SARS-CoV-2 infection from March to June 2020 were
recruited. We conducted a survey on demographics and comorbidities, ten specific symptoms, and a RAND-36 quality of
life questionnaire six months after hospital discharge. We collected clinical data manually from medical records.

Results: 101 patients (54 male) out of 246 invited completed the survey. Their median age was 60 years, and the mean
hospital length of stay was 15d. Most patients (90%) experienced symptoms, the most common of which were tiredness
(88%), fatigue (79%), sleeping problems (76%), and dyspnoea (70%). In regard to gender, women showed a shorter time of
hospitalization (p =.048) and lower peak flow of supplementary oxygen (p =.043). Women reported more frequently dys-
pnoea, fatigue, tiredness, sleeping problems, and mood problems (p =.008-.033), and a lower quality of life in seven of
eight dimensions (p <.001-.015). Five explanatory variables for the reduced quality of life were identified in multivariate
analysis: age, female sex, BMI, sleep apnoea, and duration of mechanical ventilation. Of the patients who worked full-time
before COVID-19, 11% had not returned to work.

Conclusions: Most patients experienced symptoms six months after hospital discharge. Women reported more symptoms
and a lower quality of life than men. These findings highlight the differences in recovery between men and women and
call for active rehabilitation of COVID-19 patients.
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Introduction

In the Helsinki-Uusimaa hospital district in Finland, the
first Coronavirus disease 2019 (COVID-19) cases were
diagnosed on 20 February 2020. By the end of February
2021, more than 56 000 cases of COVID-19 had been
reported in Finland (population 5.6 million) and more
than 13 000 in southern Finland in the region of this
study (population 1.7 million) [1,2].

World Health Organization has reminded us that
many patients suffer from long-term symptoms after
COVID-19 [3]. Studies from the origin of infection,
Wuhan, China, report that almost half of the hospitalized
patients had general symptoms with respiratory prob-
lems most common still three months after hospital
discharge [4]. Six months after symptom onset, almost
two-thirds of the patients complained of fatigue and
one-fourth of sleeping problems [5]. Exercise capacity
was below the lower limit of normal in one-quarter of
these patients irrespective of the severity of the disease.
This reminds me of the earlier human coronavirus infec-
tion Severe acute respiratory syndrome (SARS), where an
impaired exercise capacity as well as a decreased quality
of life, have been described after 6 months and up to
two years after initial infection [6-8].

Accordingly, the first studies have shown persisting
symptoms as well as lung function impairment and radio-
logical abnormalities [5,9]. Knowledge of persisting symp-
toms and sequelae should be well described for the best
rehabilitation of the patients. An international task force
of pulmonary rehabilitation experts recommends assess-
ing emotional and physical recovery at six to eight weeks
after hospital discharge, and pulmonary rehabilitation or
muscle strengthening, if lung function or muscle impair-
ment is present, respectively [10]. A similar follow-up
schedule is recommended by the British Thoracic Society
and the British Society of Thoracic Imaging [11].

Our aim was to evaluate subjective long-term symp-
toms and their effect on the quality of life in Finnish
COVID-19 survivors and the association of these with
the individual patient-based and in-hospital factors.

Materials and methods
Patient selection

Hospitalized patients with a laboratory-confirmed COVID-
19 treated in COVID-19 cohort wards in Helsinki
University Hospital, between 1 March and 24 June were
invited to participate in the study (Figure 1). Patients who
were aged 17 years or under, or who lacked a common

426 patientsin 8 cohort ward lists
with ICD-10 diagnosis U07.1
(laboratory-confirmed COVID-19)

180 excluded:

- 85 duplicates
- 43 deceased
- 27 no common language
- 20 no address or residence outside
Helsinki-Uusimaa Hospital District 1
- 2 diagnosis later removed (false positive
point of care test)
- 2 age under 18
- lincorrect ICD-10 code (not laboratory-
confirmed)

246 patientsinvited
during Sep-Oct 2020

142 did not respond by
Nov 12th 2020

104 gave informed
consent

3 did not completesurvey |—

101 survey responses

- 35 on SurveyPal
- 66 on printed copies

Figure 1. Flow chart of patient selection.

language with the research team (Finnish, Swedish, or
English), were excluded from the study. Patients were
identified from the patient records with international clas-
sification of diseases code (ICD-10) U07.1 (laboratory-con-
firmed COVID-19 infection) among patients treated in
cohort wards in Helsinki. Patients were invited to partici-
pate in the study during September and October 2020.

Methods

Participants filled an electronic survey on SurveyPal or a
printed copy. The survey consisted of 12 questions



about background information (age, gender, height and
weight, previously diagnosed conditions, nicotine prod-
uct use, employment status, and duration of sick leave),
symptoms, the modified Medical Research Council dys-
pnoea scale (MMRC), and a 36-item quality of life ques-
tionnaire. The survey was available in three languages
(Finnish, Swedish, and English). The survey was com-
pleted on average in 174d (median 180d) after hospital
discharge. The electronic survey was filled by 35 patients
(34.7%) and the printed version by 66 patients (65.3%),
respectively.

Experienced symptoms were inquired about one
month before the COVID-19 infection and at the time of
answering the questionnaire. Symptoms were reported
in ten different aspects, which were cough, dyspnoea,
fatigue, tiredness, dizziness, gastrointestinal symptoms,
difficulties while moving, sleeping problems, loss of taste
or smell, and mood problems. Participants reported
symptoms on a scale of 0 to 10, with 0 being ‘'not at all’
and 10 being ‘all the time'.

Quality of life was assessed using the RAND-36 ques-
tionnaire, which measures the quality of life in eight
scales: physical functioning, physical role functioning,
emotional role functioning, energy/fatigue, emotional
well-being, social functioning, bodily pain, and general
health perceptions [12]. The questionnaire was scored
using the RAND-36 scoring instructions [13].

Clinical data of initial infection were obtained manu-
ally from electronic medical records, including durations
of hospital stay, intensive care, and mechanical ventila-
tion, peak flow of supplementary oxygen, treatment,
thrombotic complications, and laboratory test results (C-
reactive protein (CRP), white blood cell count, lympho-
cyte count, alanine transaminase, and D-dimer).
Reported comorbidities and other demographic factors
were cross-checked with medical records and supple-
mented where necessary.

Statistical analysis

Between-group differences were analysed using the
Mann-Whitney-U test, and repeated-measure differences
using the Wilcoxon signed rank-sum test. The signifi-
cance level was set at 0.05.

A structural equation model was used to model
RAND-36 dimensions dependency on the patient-based
and in-hospital variables. RAND-36 dimensions were div-
ided into physical (physical functioning, physical role
functioning, bodily pain, and general health perceptions)
and emotional dimensions (emotional role functioning,
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energy/fatigue, emotional well-being, and social func-
tioning) and analyzed separately. Two latent factors,
termed L1 and L2, were assumed to be behind these
two groups of variables and used as the main depend-
ent variables. All variables, which had at least 5% differ-
ent values, did not have too many missing values and
were considered as clinically relevant, were used as can-
didate explanatory variables in the model. Patient-based
variables were used as exogenous variables, which could
have either a direct effect on the latent factors or an
indirect effect through the in-hospital variables. The
explanatory variables in the final model were selected
by backward selection using the Akaike information cri-
terion or Bayesian information criterion.

Ethics

This study was a prospective clinical observational study
and the study protocol was approved by the Research
Ethics Committee of Helsinki University Hospital (§148
HUS/1922/2020). All aspects of the study were con-
ducted within the principles of Good Clinical Practice
and in accordance with the Declaration of Helsinki. All
participants gave their written informed consent.

Results
Study population

Participants were 101 out of 246 invited patients
(response rate 41%) hospitalized due to a laboratory-
confirmed SARS-CoV-2 infection during spring and sum-
mer 2020 in cohort wards in Helsinki. Their median age
was 60 years, ranging from 26 to 81 (Table 1). Of the
patients, 54 (53%) were male. One or more comorbid-
ities were found in 70 patients (69%), the three most
common being hypertension (42, 42%), asthma (19,
19%), and hyperlipidaemia (19, 19%). Asthma was more
common in women (p <.001). Rheumatoid arthritis was
found only in women and neurological diseases only in
men. There were no statistically significant differences in
any other comorbidities between the sexes.

The clinical characteristics of the study population are
presented in Table 2. The mean duration of hospital
treatment was 15d. Women had a shorter length of stay
than men (mean 12 vs. 18d, p =.048). Of the patients,
34 (34%) were admitted to an intensive care unit (ICU)
and 23 (23%) needed mechanical ventilation. The mean
duration of ICU treatment and the mean duration of
mechanical ventilation was 15d and 16d, respectively.
Of the 78 non-ventilated patients, 58 (74%) needed
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Table 1. Baseline characteristics of the study population.

Male (N =54) Female (N =47) p Total (N=101)
Age 572
Mean (SD) 60 (11) 59 (11) 60 (11)
Median (IQR) 60 (55-68) 59 (51-68) 60 (60-61)
<30 1(1.9) - 1(1.0)
30-39 2 (3.7) 1(2.1) 3 (3.0
40-49 4 (7.4) 8 (17.0) 12 (11.9)
50-59 18 (33.3) 15 (31.9) 33 (32.7)
60-69 18 (33.3) 13 (27.7) 31 (30.7)
70-79 9 (16.7) 8 (17.0) 17 (16.8)
>80 2 (3.7) 2 (4.3) 4 (4.0)
BMI 258
Mean (SD) 28.1 (4.5) 29.3 (5.8) 28.6 (5.1)
Median (IQR) 27 5 (24.6-30.8) 28 2 (24.6-33.3) 28 0 (24.6-31.6)
<25 5(27.8) 2 (25.5) 7 (26.7)
25-29 3 (42.6) 6 (34.0) 9 (38.6)
30-34 12 (22.2) 9 (19.1) 1(20.8)
35-39 3 (5.6) 8 (17.0) 1 (10.9)
>40 1(1.9) 2 (4.3) 3(3.0)
Comorbidities
None? 19 (35.2) 12 (25.5) 31 (30.7)
Hypertension 22 (40.7) 20 (42.6) 42 (41.6)
Asthma 2(3.7) 17 (36.2) <.001 19 (18.8)
Hyperlipidaemia 12 (22.2) 7 (14.9) 19 (18.8)
Diabetes 9 (16.7) 4 (8.5) 13 (12.9)
Type 1 1(1.9) 1.1) 2 (2.0)
Type 2 8 (14.8) 3 (6.4) 11 (10.9)
Coronary artery disease 6 (11.1) 3 (6.4) 9 (8.9)
Hypothyroidism 3 (5.6) 4 (8.5) 7 (6.9)
Cancer 4(7.4) 2 (43) 6 (5.9)
Heart arrhythmia 3 (5.6) 3 (6.4) 6 (5.9)
Neurological disorder® 51(9.3) - .033 5 (5.0)
Obstructive sleep apnoea 4(7.4) 1(2.1) 5 (5.0)
Rheumatoid arthritis - 4 (8.5) .030 4 (4.0
Coagulopathy 1(1.9) 2 (43) 3 (3.0
Gout 3 (5.6) - 3 (3.0
Chronic kidney disease 1(1.9) 1(2.1) 2 (2.0)
COPD 1(1.9) 1(2.1) 2 (2.0)
Congestive heart failure - 1(2.1) 1(1.0)
Liver disease 1(1.9) - 1(1.0)
Pregnant - 1(2.1) 1(1.0)
Nicotine product use®
Smoking
Current smoker 2 (3.7) (6.4) (5.0)
Former smoker 28 (51.9) 3(27.7) 41 (40.6)
Never-smoker 24 (44.4) 1 (66.0) 5 (54.5)
E—cigarette use
Current user - - -
Former user 1(1.9) 3 (6.4) 4 (4.0)
Never 53 (98.1) 44 (93.6) 97 (96.0)
Snus use
Current user 23.7) - 2 (2.0
Former user 2 (3.7) 1(2.1) 3 (3.0
Never 50 (92.6) 46 (97.9) 96 (95.0)
Work status before COVID-19 §
Full-time 29 (53.7) 34 (72.3) 63 (62.4)
Part-time 7 (13.0) 1(2.1) 8 (7.9)
Retired or unemployed 18 (33.3) 12 (25.5) 30 (29.7)

Data are presented as N (%) unless otherwise stated. COPD: Chronic obstructive pulmonary disease. *No previously diagnosed conditions.
bParkinson’s disease, multiple sclerosis, epilepsy, Alzheimer's disease. “Response rate 100%.

supplementary oxygen therapy. The mean peak flow
rate of supplementary oxygen was 8I|/min, ranging from
1 to 151/min. The mean peak flow rate of oxygen was
higher in men than in women (7 vs. 101/min, p =.043).
Women also had lower peak CRP values as compared to
men (p=.017) whereas no other significant differences
in laboratory values or medical treatment between the
genders were noted (Table 2).

Sixty-three patients (62%) were working full-time before
COVID-19, of whom 52 (83%) had returned to work full-
time, four (6%) part-time, and seven (11%) had not
returned to work six months after hospital discharge. Those
who had not returned to work were 56-73 in age (median
57). Eight (8%) reported working part-time before COVID-
19, three of whom had returned to work part-time, three
gave no answer, and two had not returned to work.
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Table 2. Clinical characteristics of the 101 hospitalized COVID-19 patients that answered the questionnaire.

Male (N =54) Female (N=47) p Total (N=101)
Duration of symptoms before admission (days) 618
Mean (SD) 9 (4) 9 (3) 9 (3)
Median (IQR) 9 (7-11) 8 (7-9) 8 (7-11)
Range 2-23 3-20 2-23
Length of hospital stay (days) .048
Mean (SD) 18 (17) 12 (8) 15 (14)
Median (IQR) 14 (7-23) 10 (5-16) 11 (7-20)
Range 1-85 2-44 1-85
Admitted to intensive care unit (ICU) 22 (40.7) 12 (11.9) 34 (33.7)
ICU length of stay (days) 127
Mean (SD) 17 (14) 10 (8) 15 (12)
Median (IQR) 14 (9-25) 8 (4-16) 13 (6-18)
Range 1-60 1-28 1-60
Mechanical ventilation 17 (31.5) 6 (12.8) 23 (22.8)
Duration of mechanical ventilation (days) 973
Mean (SD) 17 (12) 14 (6) 16 (11)
Median (IQR) 13 (9-18) 14 (12-14) 13 (9-18)
Range 4-55 8-25 4-55
Supplementary oxygen therapy (if not intubated) 26 (70.3) 32 (78.0) 58 (74.4)
Peak flow of 02 (I/min) .043
Mean (SD) 10 (5) 7 (5) 8 (5)
Median (IQR) 10 (4-15) 4 (2-10) 8 (3-15)
Range 1-15 1-15 1-15
Thrombosis prophylaxis® n=>53 n=100
None 1(1.9) 7 (14.9) 8 (8.0)
Standard dose 21 (39.6) 21 (44.7) 42 (42.0)
Increased dose 31 (58.5) 19 (40.4) 50 (50.0)
Steroid treatment®
None 50 (92.6) 44 (93.6) 94 (93.1)
ARDS steroid treatment 2 (3.7) 2 (4.3) 4 (4.0)
Single dose 2 (3.7) 1(2.1) 3 (3.0
Hydroxychloroquine
No 43 (79.6) 41 (87.2) 84 (83.2)
Full 5-day treatment 6 (11.1) 3 (6.4) 9 (8.9
Treatment discontinued 5(9.3) 3 (6.4) 8 (7.9
Pulmonary embolism 5(9.3) 1(2.1) 132 6 (5.9)
Laboratory findings
Peak C-reactive protein (CRP) (mg/l) 017
Mean (SD) 192 (111) 141 (98) 168 (108)
Median (IQR) 203 (117-267) 108 (71-199) 143 (79-241)
Range 10-501 6-410 6-501
Peak D-dimer (mg/l) N=46 N=34 592 N=280
Mean (SD) 9.2 (26.1) 3.8 (14.8) 6.9 (22.1)
Median (IQR) 1.0 (0.6-3.0) 1.1 (0.6-1.6) 1.0 (0.6-2.0)
Range <0.3-128 <0.3-87.4 < 0.3- >128
White blood cell count (WBC) at admission® 113
Normal 42 (77.8) 40 (85.1) 82 (81.2)
Leukocytopenia 3 (5.6) 3 (6.4) 6 (5.9)
Leukocytosis 9 (16.7) 4 (8.5) 13 (12.9)
Lymphocytopenia® 45 (86.5), N=52 32 (76.2), N=42 197 77 (81.9), N=94
Peak alanine transaminase (ALT)® (U/I) N=45 .558 N=99
Normal 11 (20.4) 10 (22.2) 21 (21.2)
Mildly elevated 9 (16.7) 12 (26.7) 21 (21.2)
Moderately elevated 17 (31.5) 9 (20.0) 26 (26.3)
Considerably elevated 17 (31.5) 14 (31.1) 31 (31.3)

All values presented as N (%) unless otherwise stated. “Standard dose =enoxaparin 40mg SC daily, increased dose = enoxaparin 60 mg SC daily-80 mg SC twice
daily (weight-adjusted dose). °Full 5-day treatment = 400 mg PO on the first day, then 200mg PO daily. Discontinued at ICU admission or due to side effects.
Reference range 3.4-8.2 E9/I. dReference range 1.3-3.6 E9/I. “Normal: men <50 U/I, women <35 U/I; mildly elevated: 1-2x upper limit of normal (ULN); moderately

elevated: 2-3x ULN; considerably elevated: >3 x ULN.

Symptoms and medical research council dyspnoea

scale (MMRC)

The symptoms and mMRC results are presented in
Figure 2 and Table 3. The response rate in symptom
questions ranged from 88 to 95%. Symptoms were clas-
sified as mild if the answer was 1-5 and severe if the

answer was scaled 6-10.

Ninety-one patients (90% of the study population)
reported one or more symptoms at six months. The

most common symptoms were tiredness (84/95, 88%),
fatigue (75/95, 79%), and sleeping problems (73/96,
76%). Dyspnoea was reported by 66 patients (70%) and
cough by 57 (61%), respectively. The severity of symp-
toms was mild in 78% and severe in 22% of patients.
However, 43 patients (45%) reported one or more severe
symptoms, with seven patients (7%) reporting two, eight
patients (8%) three, 11 (12%) four, and six (6%) reporting
five or more severe symptoms. Only six patients (6% of
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(a) Symptoms

(b) Modified Medical Research Council dyspnoea scale

Tiredness - 93 ©
- Fe I

Fatigue 83.7 =] =

10—
Sleeping problems _ 88.6 ]
RN 603 .
MOOd problems m 62.8 2= Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
Difficulty moving m 55.8
Dizziness m 54.5

m Male

Gastrointestinal symptoms JEGE 429 Female

Loss of taste or smell

(c) Quality of life

. < | —
Bodily pain

[ T I I
100% 50%

2
B

I Emotional role functioning

100% e ——
Emotional well-being

ioue T
Energy/Fatigue
Tayaten = Male
ione Female
General health perceptions

Physical functioning

Physical role functioning

Social functioning

l T T T 1

0 25 50

Mean

75 100

Figure 2. Symptoms, mMRC, and quality of life at 6 monthsfollow-up among the 101 COVID-19 patients. a) Data are presented as percen-
tages of responses. Response rate 93-98% in men and 89-94% in women. b) mMRC, modified Medical Research Council dyspnoea scale;
grade 0, ‘dyspnoea only with strenuous exercise’; grade 1, ‘dyspnoea when hurrying or walking up a slight hill’; grade 2, ‘I walk slower
than people of the same age because of dyspnoea or have to stop for breath when walking at own pace’; grade 3, ‘I have to stop for
breath walking 100 meters or after walking a few minutes at my own pace on the level’; grade 4, ‘l am too breathless to leave the house,
or breathless when dressing/undressing’. Data are presented as the number of responses (N). Response rate 91% in men and 94% in
women. ¢) Data are presented as means of responses. RAND-36 questionnaire assesses the quality of life in eight dimensions on a scale of
0 to 100, 100 being the best score. Response rate 94-100% in men and 94-98% in women.

the study population) reported no symptoms at six
months, and four (4%) did not give an answer to symp-
toms at six months.

On average, patients reported more symptoms at six
months compared to one month before COVID-19 in all
symptom aspects, except gastrointestinal symptoms
(Figure 3). The differences were statistically significant in
dyspnoea (p<.001), fatigue (p<.001), tiredness
(p<.001), dizziness (p=.013), difficulty moving
(p=.001), sleeping problems (p=.001), loss of taste or
smell (p=.002), and mood problems (p<.001).
Symptoms increased most in tiredness, fatigue, and dys-
pnoea, where an increase was found in 51 of 90
responses (57%), 45 of 89 (51%), and 40 of 87 (46%),
respectively.

Women had more symptoms than men in every
symptom aspect, except gastrointestinal symptoms. The
differences were significant in dyspnoea (p=.024),
fatigue (p=.033), tiredness (p =.012), sleeping problems

(p=.008), and mood problems (p=.031). Additionally,
women graded a greater disability due to dyspnoea as
measured by the mMRC, with most men reporting grade
0 and most women reporting grade 1 (mean 0.71 vs.
1.18, p=.002).

Quality of life

Quality of life was assessed in eight dimensions on a
scale of 0 to 100, 100 being the best score. The results
are presented in Figure 2 and Table 4.

Women had lower scores than men in all eight
dimensions of the RAND-36 questionnaire. The differen-
ces were statistically significant in physical functioning
(p=.001), role limitations due to physical problems
(p=.015), role limitations due to emotional problems
(p<.001), energy/fatigue (p<.001), social functioning
(p=.015), and general health conceptions (p =.005).



Table 3. Symptoms and mMRC at 6 months months follow-up
among the 101 hospitalized COVID-19 patients.

Male Female p Total
Cough 27/50 (54.0) 30/43 (69.8) 296  57/93 (61.3)
Mild (1-5) 25/50 (50.0) 27/43 (62.8) 52/93 (55.9)
Severe (6-10) 2/50 (4.0) 3/43 (7.0) 5/93 (5.4)
Symptoms increased® 12/48 (25.0) 16/48 (33.3) 28/89 (31.5)
Dyspnoea 33/53 (62.3)  33/42 (786) .024  66/95 (69.5)
Mild (1-5) 30/53 (56.6)  25/42 (59.5) 55/95 (57.9)
Severe (6-10) 3/53 (5.7) 8/42 (19.0) 11/95 (11.8)
Symptoms increased 21/48 (43.8)  19/39 (48.7) 40/87 (46.0)
Fatigue 39/52 (75.0)  36/43 (83.7) .033  75/95 (78.9)
Mild (1-5) 32/52 (61.5)  26/43 (60.5) 58/95 (61.1)
Severe (6-10) 7/52 (13.5)  17/43 (39.5) 24/95 (25.3)
Symptoms increased 21/48 (43.8)  24/41 (58.5) 45/89 (50.6)
Tiredness 44/52 (84.6) 40/43 (93.0) .012  84/95 (88.4)
Mild (1-5) 35/52 (67.3) 21/43 (48.8) 56/95 (58.9)
Severe (6-10) 9/52 (17.3)  19/43 (44.2) 28/95 (29.5)
Symptoms increased 22/48 (45.8)  29/42 (69.0) 51/90 (56.7)
Dizziness 22/51 (43.1)  24/44 (54.5) .083  46/95 (48.4)
Mild (1-5) 21/51 (41.2)  21/44 (47.7) 42/95 (44.2)
Severe (6-10) 1/51 (2.0) 3/44 (6.8) 4/95 (4.2)
Symptoms increased 11/47 (23.4)  13/41 (31.7) 24/88 (27.3)
Gastrointestinal symptoms ~ 24/52 (46.2)  18/42 (42.9) .990  42/94 (44.7)
Mild (1-5) 21/52 (40.4)  14/42 (33.3) 35/94 (37.2)
Severe (6-10) 3/52 (5.8) 4/42 (9.5) 7/94 (7.5)
Symptoms increased 10/48 (20.8) 7/40 (17.5) 17/88 (19.3)
Difficulty moving 27/53 (50.9)  24/43 (55.8) .590  51/96 (53.1)
Mild (1-5) 19/53 (35.8)  19/43 (44.2) 38/96 (39.6)
Severe (6-10) 8/53 (15.1) 5/43 (11.6) 13/96 (13.5)
Symptoms increased 15/48 (31.3)  17/43 (39.5) 32/91 (35.2)
Sleeping problems 34/52 (65.4) 39/44 (88.6) .008  73/96 (76.0)
Mild (1-5) 27/52 (51.9)  29/44 (65.9) 56/96 (58.3)
Severe (6-10) 7/52 (13.5)  10/44 (22.7) 17/96 (17.7)
Symptoms increased 15/50 (30.0) 22/43 (51.2) 37/93 (39.8)
Loss of taste or smell 15/52 (28.8)  15/43 (349) 459  30/95 (31.6)
Mild (1-5) 12/52 (23.1)  12/43 (27.9) 24/95 (25.3)
Severe (6-10) 3/52 (5.8) 3/43 (7.0) 6/95 (6.3)
Symptoms increased 8/48 (16.7)  13/42 (31.0) 21/90 (23.3)
Mood problems 27/53 (50.9) 27/43 (62.8) .031  54/96 (56.3)
Mild (1-5) 25/53 (47.2) 19/43 (44.2) 44/96 (45.8)
Severe (6-10) 2/53 (3.8) 8/43 (18.6) 10/96 (10.4)
Symptoms increased 12/49 (24.5) 21/42 (50.0) 33/91 (36.3)
mMRC® .002
Grade 0 26/49 (53.1) 7/44 (15.9) 33/93 (35.5)
Grade 1 14/49 (28.6)  24/44 (54.5) 38/93 (40.9)
Grade 2 7/49 (143)  11/44 (25.0) 18/93 (19.4)
Grade 3 1/49 (2.0) 2/44 (4.5) 3/93 (3.2)
Grade 4 1/49 (2.0) - 1/93 (1.1)

mMRC: modified Medical Research Council dyspnoea scale. All values presented
as N/N (%) unless otherwise stated. Symptoms scaled 0-10, with 0 being “not
at all” and 10 being “all the time”. *Compared to 1 month before COVID-19.
PGrade 0, “dyspnoea only with strenuous exercise”; grade 1, “dyspnoea when
hurrying or walking up a slight hill”; grade 2,” | walk slower than people of the
same age because of dyspnoea or have to stop for breath when walking at
own pace”; grade 3,” | have to stop for breath walking 100 metres or after
walking a few minutes at my own pace on the level’; grade 4, | am too
breathless to leave the house, or breathless when dressing/undressing”.

The structural equation model for the quality of life
dimensions is illustrated in Figure 4. Five explanatory vari-
ables for the decreased quality of life were identified: age,
sex, BMI, obstructive sleep apnoea as a comorbidity, and
duration of mechanical ventilation. Male sex had a posi-
tive effect on both physical and emotional dimensions of
the quality of life. Age, BMI, sleep apnoea, and duration of
mechanical ventilation were associated with lower scores
in physical and emotional dimensions. Additionally, age
was associated with a shorter duration of mechanical
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ventilation, while male sex, BMI, and sleep apnoea were
associated with a longer duration.

Discussion

The main finding in this study was that 90% of patients
reported suffering from some symptoms still six months
after hospital treatment for COVID-19, and 11% of those
who had worked full-time before COVID-19, had not
returned to work. Interestingly, women reported more
symptoms and more decreased quality of life in women
as compared to men. This occurred despite the women
had shorter hospital admissions, lower supplementary
oxygen need and lower inflammatory markers during
hospitalization.

Nearly half of the patients suffered from one or more
symptoms defined as severe six months after the infec-
tion. Our finding is in line with a recent study from
patients in Wuhan, that indicated that there were dys-
functions and complications among the COVID-19
patients after 6 months of follow-up [4]. In our study,
the most common symptoms after six months were
tiredness, fatigue, sleep problems, and dyspnoea. This is
in line with previous studies [5,9]. In addition, the cough
was present in over half of the patients, which to our
knowledge has not been reported in previous follow-up
studies of COVID-19 patients. Together these studies
point out that COVID-19 indeed has long-term effects
that should be considered for
these patients.

Our finding is in line with previous reports on COVID-
19 patients’ characteristics, regarding the age and sex
distribution, and the high prevalence of overweight
patients and patients with hypertension [5,9,14,15].
Moreover, we found no differences between the genders
in age or BMI distribution. Interestingly, we observed
that women had a milder disease as assessed by the
shorter length of hospital stay, lower oxygen supple-
mentation need and lower peak CRP level. Yet, women
suffered more commonly from long-term symptoms
than men. Women also graded a bigger decline in their
quality of life than men. Huang et al. also reported
women having more complaints but did not describe
the differences [5]. Answer to this gender difference
may not be found in the background characteristics of
the patients, since women only had more asthma than
men without any other differences in the demographic
factors. The more serious COVID-19 disease in men has
been previously reported [16,17], but the poorer long-

when caring
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term recovery and longer persisting symptoms in
women need more investigation.

Quality of life was evaluated with a standardized
RAND-36 method, which includes the same items as the
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Figure 3. Reported symptoms one month before and six months
after COVID-19 in the 101 hospitalized patients.

36-item Short-Form Health Survey (SF-36) [12]. To our
knowledge, there are no previous studies published that
have used RAND-36 or SF-36 to evaluate the quality of
life after COVID-19 infection, even though there are
numerous studies of previous SARS and the Middle East
respiratory  syndrome  (MERS)  survivors  [6,7,18].
According to our study, patients with COVID-19 appear
to suffer from the same prolonged impairment in quality
of life as was the case in SARS and MERS. In multivariate
analysis, we found that lower quality of life was associ-
ated with female sex, greater age, higher BMlI, sleep
apnoea as a comorbidity, and a longer duration of
mechanical ventilation. Our findings call for phenotyping
COVID-19 patients and finding those patients that are
prone to long-term symptoms and impaired quality of
life, to actively rehabilitate especially these patients.

This study has some limitations. Less than half of the
recruited patients participated in this study, which might
lead to an increased prevalence of symptoms, as we
hypothesize that patients with more or more difficult
symptoms are more likely to participate. Recall bias is
obvious when patients are reporting a change in symp-
toms in a non-prospective setting. In addition, we only
included hospitalized and laboratory-confirmed patients
in our study, and a considerable percentage of

Table 4. Quality of life at 6 months months follow-up among 101 hospitalized COVID-19 patients assessed by RAND-36.

RAND-36 dimension Male (N =54) Female (N=47) p Total (N=101)
Physical functioning N=146 0.001 N=100
Mean (SD) 79.9 (22.2) 65.4 (24.3) 73.2 (24.2)
Median (IQR) 87.5 (65.0-95.0) 70.0 (45.0-80.0) 80.0 (60.0-95.0)
Range 0.0-100.0 10.0-100.0 0.0-100.0
Role limitations due to physical problems N=53 N=44 0.015 N=97
Mean (SD) 61.0 (42.0) 40.0 (41.0) 52.0 (43.0)
Median (IQR) 75.0 (25.0-100.0) 25.0 (0.0-88.0) 50.0 (0.0-100.0)
Range 0.0-100.0 0.0-100.0 0.0-100.0
Role limitations due to emotional problems N=53 N=44 <0.001 N=97
Mean (SD) 83.6 (31.8) 50.0 (45.2) 68.4 (41.8)
Median (IQR) 100.0 (100.0-100.0) 33.3 (0.0-100.0) 100.0 (33.3-100.0)
Range 0.0-100.0 0.0-100.0 0.0-100.0
Energy/fatigue N=51 N=44 <0.001 N=95
Mean (SD) 64.1 (20.3) 42.6 (22.1) 54.2 (23.6)
Median (IQR) 65.0 (50.0-80.0) 40.0 (27.5-55.0) 55.0 (35.0-75.0)
Range 13.0-100.0 0.0-85.0 0.0-100.0
Social functioning N=51 N=44 0.015 N=95
Mean (SD) 81.1 (23.4) 68.8 (26.8) 75.4 (25.6)
Median (IQR) 100.0 (75.0-100.0) 75.0 (50.0-93.8) 75.0 (62.5-100.0)
Range 25.0-100.0 12.5-100.0 12.5-100.0
Emotional well-being N=46 <0.001 N=100
Mean (SD) 78.0 (18.8) 61.1 (21.0) 70.2 (21.5)
Median (IQR) 80.0 (68.0-92.0) 60.0 (48.0-80.0) 76.0 (52.7-88.0)
Range 8.0-100.0 12.0-92.0 8.0-100.0
Pain N=46 0.141 N=100
Mean (SD) 74.6 (26.2) 66.1 (28.1) 70.7 (27.3)
Median (IQR) 83.8 (57.5-100.0) 67.5 (45.0-100.0) 77.5 (55.0-100.0)
Range 0.0-100.0 10.0-100.0 0.0-100.0
General health perceptions N=46 0.005 N=100
Mean (SD) 60.5 (21.9) 50.2 (19.0) 55.7 (21.2)
Median (IQR) 62.5 (45.0-75.0) 45.0 (35.0-60.0) 55.0 (40.0-70.0)
Range 15.0-100.0 20.0-95.0 15.0-100.0

RAND-36 dimensions scaled 0-100, with 100 being the best score.
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Male sex | | Age | | BMI I

I Sleep apnoea |

[0.87 ] [071] [0.54 | [071]
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Figure 4. Structural equation model for RAND-36 quality of life dimensions. Sex, age, BMI, sleep apnoea, and duration of mechanical venti-
lation are the explanatory variables. L1 and L2 are latent explanatory variables for physical (L1) and emotional (L2) dimensions of the
RAND-36 quality of life. Coefficients are presented in boxes on the arrows, with coefficients with p <.05 in bold. R2 is the coefficient of

determination.

participants had required intensive care or mechanical
ventilation. Therefore, these results only represent
patients with a severe COVID-19 infection and cannot be
directly applied to outpatients.

The ongoing pandemic itself can have negative
effects on well-being, and quarantine has been shown
to have negative effects on both quality of life and men-
tal health [19]. As our study did not have a control
group, we cannot assess whether our findings of quality
of life after COVID-19 are due to the infection itself or
due to other factors. Recent studies have, however,
shown the impaired diffusing capacity and decreased
lung volume in COVID-19 survivors from hospital dis-
charge to up to six months after the onset of symptom:s.
Impaired diffusing capacity can cause dyspnoea and
fatigue [20], and could explain these symptoms also in
our study population.

Our study shows that the majority of hospitalized
COVID-19 survivors, particularly women, still experience
symptoms six months after initial infection, and have a
decreased quality of life. These findings call for active
rehabilitation of COVID-19 patients and highlight the dif-
ference in recovery between men and women.
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