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Abstract:

Background: COVID-19 can cause symptoms that last for weeks or even months after
recovery from acute illness. Persistent fatigue has been reported as a prominent symptom in
recovering COVID-19 patients. The level of fatigue varies by country. In this study, we tried
to evaluate the persistence of fatigue in patients after COVID-19 infection in our country and
possible covariates of fatigue.

Objective: To find out the persistence of fatigue and its covariates after COVID-19 infection.

Materials and Methods: This cross-sectional observational study was conducted on 117
RT-PCR positive COVID-19 patients at National Institute of Diseases of the Chest and
Hospital from July 2020 to June 2021. Patients were evaluated on an average of 105.4 (SD,
28.7) days after acute COVID-19 infection. Chalder Fatigue Scale (CFQ-11) was used to
assess fatigue. Moreover, participants’ dyspnoea was assessed by mMRC scale and other
clinical parameters were also recorded. All data collected were analyzed using appropriate
statistical formula and SPSS programme.

Results: Out of 117 patients (mean age 52.7 years [SD, 13.6]), fatigue was found in 64(54.7%)
patients and dyspnoea in 49 (41.9%) patients. Diabetes mellitus 44(37.6%) and
cardiovascular disease 38(32.5%) were commonly reported co-morbidities and were
significantly higher in fatigued patients (51.6% and 48.4%, respectively). Seventy eight
(66.7%) patients had severe COVID-19 and they were more fatigued (92.2% vs 35.8%). In
multivariate analysis, diabetes mellitus (adjusted OR 7.6, 95% CI 1.8-32.4), cardiovascular
disease (adjusted OR 23.0, 95% CI 4.1-96.2) and severe COVID-19 (adjusted OR 17.2, 95%
Cl 2.9-92.6) were found to be independent predictors for fatigue.

Conclusion: More than half of the patients suffer from persistent fatigue after COVID-19
infection. Diabetes mellitus, cardiovascular disease and severe COVID-19 are independent
predictors for fatigue.
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Introduction: Hubei Province, Chinal. It has spread quickly
In December 2019, the novel coronavirus disease across China and beyond, resulting in total
2019 (COVID-19) outbreak occurred in Wuhan, confirmed cases 181,665,251 and 3,941,411
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confirmed deaths across the world, as of June 30,
2021, according to World Health Organization.
Until June 30, 2021, the number of confirmed cases
in Bangladesh has risen to 9, 13,258, of which
14,503 have died?.

81% of people with COVID-19 in China presented
with mild symptoms; 14% presented with symptoms
of severe respiratory dysfunction; and 5%
developed a critical illness3. The medium and long-
term problems faced by COVID-19 survivors after
discharge from the hospital are currently
unknown, but there’s some emerging evidence.

A recent study- conducted in Italy shows that an
overwhelming 87.4% of patients recovered from
COVID-19 reported persistence of at least one
symptom, particularly fatigue and dyspnoea, even
two months after hospital discharge* Another
study in UK shows that new illness-related fatigue
was the most commonly reported symptom by 72%
participants in ICU group and 60.3% in ward group
after an average 48 days discharge from hospital®.
In early reports on the clinical features of infected
patients, 44-69.6% listed fatigue as a presenting
complaint®.

A meta-analysis found that one fourth of the
hospitalized survivors of SARS and MERS had
decreased lung function and exercise capacity at 6
months after discharge’. It suggested that the
impact of COVID-19 is probably going to be similar.

Fatigue is common in patients with symptomatic
COVID-19 infection. Fatigue is measured in
different ways, and its level varies by country.
However, it is not known whether COVID-19
results in persistent fatigue in individuals
recovered from an acute infection.

There are very limited studies in our country
concerning the long-term health effects of COVID-
19 and the on-going medical, psychological, and
rehabilitation needs of these patients. That's why
this study aims to evaluate the persistence of
fatigue in patients after COVID-19 infection and
possible covariates of fatigue.

This study will try to find out whether patients
recovering from COVID-19 have persistent fatigue
after their physical recovery, and to investigate
whether there is a relationship between persistent
fatigue and a variety of clinicopathological
parameters.

It also emphasizes the importance of assessment
of post-COVID symptoms that may identify a group
worthy of further study and early intervention.
This will help trials of clinical care strategies
including personalised treatments to enhance long-
term outcomes for current and future COVID-19
survivors.

Materials and methods:

This cross-sectional observational study was
conducted in the department of respiratory
medicine of National Institute of Diseases of the
Chest and Hospital, Mohakhali, Dhaka during the
period from July 2020 to June 2021.

Inclusion criteria were:
1. Age=>18years

2. All symptomatic patients diagnosed as COVID-
19 by reverse transcriptase-polymerase chain
reaction (PCR) test

3. After 6 weeks of symptom onset

Exclusion criteria were:
1. Asymptomatic individuals with COVID-19
positive

2. Patients with Thyroid disorders
Patients with active Tuberculosis

4. Patients undergoing Chemotherapy or
Radiotherapy

5. Dementia, Psychiatric disorders, or unable to
attend hospital visits due to frailty or severe
disease.

Hundred and seventeen (117) patients were
included in the study using purposive sampling
method. After informing full information regarding
the nature of the study, possible outcome, and
importance of follow-up, written consent was
obtained. In order to be considered for inclusion
in the current study, patient was evaluated at least
6 weeks after the date of last acute COVID-19
symptoms. Enrolled patients were given a pre-
designed questionnaire. Information was collected
from the patient after exploration of different
complaints. Fatigue was assessed by using Chalder
Fatigue Scale (CFQ-11). Briefly, participants were
asked to answer these questions with particular
reference to the past month in comparison to their
pre-COVID-19 baseline, with responses measured
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on a Likert scale (0-3). Dyspnoea was assessed by
modified Medical Research Council (mMRC) scale.
Besides, routine socio-demographic information,
the time intervals between initial symptom onset,
oxygen saturation (Sp02) at rest by pulse oximetry
and investigation reports were recorded with a
structured questionnaire. All information
regarding the clinical features and investigations
was recorded in a data collection sheet.

Results:

Out of 117 patients majority 31(26.5%) belonged
to the age group 61 to 70 years with mean age was
52.7+13.6 years. Male was 90(76.9%) and female
was 27(23.1%) with male-female ratio was 3.9:1.
Most of the patients had diabetes mellitus
44(37.6%) and cardiovascular disease 38(32.5%).
Rest had hypertension 26(22.2%), chronic lung
disease 21(17.9%), chronic kidney disease 8(6.8%),
and cancer 6(5.1%). The patients were followed up
for a mean duration of 105.4+28.7 days from the
onset of acute COVID-19 symptoms.

Fatigue was found in more than half 64(54.7%) of
the patients. Among the patients, the mean Chalder
fatigue score was 4.12+2.44, total score was
15.0+6.6, mean physical fatigue score was 10.8+4.7
and mental fatigue score was 4.2+2.1.

Forty Nine (41.9%) patients were found to be
dyspnoeic. Among them, mMRC score was 0 in
32.5%, 1 in 25.6% and e”2 in 41.9% patients.

Majority 75(64.1%) of the patients had a Sp02 >94%.

Age, sex, BMI, and smoking status were not
statistically significant (p>0.05) when compared
between fatigued and non-fatigued patients.

Diabetes mellitus and cardiovascular disease were
significantly higher in fatigued patients than non-
fatigued patients (p<0.05). Dyspnoeic patients were
more fatigued when compared with non-fatigued
patients (p<0.05). Severe COVID-19 patients were
more fatigued (92.2% vs 35.8%, p<0.05) than non-
severe patients.

In multivariate analysis diabetes mellitus,
cardiovascular disease and severe COVID-19 were
found to be independent predictors for fatigue as
here p value was low (p <0.05). However, dyspnoea
was not found to be independent predictor for
fatigue as p value was high (p >0.05).
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Table-1
Demographic characteristics of the study
population (n=117)

Demographic characteristics f %
Age (years)
<30 2 1.7
31-40 29 24.8
41-50 23 19.7
51-60 21 17.9
61-70 31 26.5
>70 11 9.4
Mean +SD 52.7+13.6
Range (min-max) 28.0-75.0
Sex
Male 90 76.9
Female 27 23.1

Co-morbidities

Chronic kidney
disease
5%

Cancer
4%

Chronic lung
disease
15%

Diabetes mellitus
31%

Hypertension

18% Cardiovascular

disease

27%
Fig.-1: Pie chart showing co-morbidities of the
study patients (n=117)

Table-II
Distribution of the study population according to
duration of follow up from the onset of acute
COVID-19 symptoms (n=117)

Onset of acute COVID-19 f %

symptoms to follow-up (days)

<60 3 2.6
61-90 36 30.8
91-120 47 40.2
120-150 26 22.2
>150 5 43

Mean £SD 105.4+28.7

Range (min-max) 54.0-199.0
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Table- III
Distribution of the study population according to fatigue (n=117)
f %
Fatigue
Yes 64 54.7
No 53 45.3
Chalder fatigue score (Bimodal Scoring) 4.12 +2.44
Range (min-max) 0.0 -9.0
Total score (Likert Scoring) 15.0 +6.6
Range (min-max) 4.0 -29.0
Physical fatigue score (CFQ-11 items 1-7) 10.8 +4.7
Range (min-max) 3.0 -20.0
Mental fatigue score (CFQ-11 items 8-11) 4.2 +2.1
Range (min-max) 1.0 -9.0
Table-IV
Table-V

Distribution of the study population according to
dyspnoea (n=117)

Distribution of the study population according to
Sp02 (n=117)

f %
Dyspnoea at rest Yes 49 41.9 Sp02 (%) f %
No 68 58.1
mMRC scale 0 38 32.5 <94 42 359
1 30 25.6
>2 49 41.9 >94 75 64.1
Table-VI
Association between socio-demographic characteristics with fatigue (n=117)
Socio-demographic Fatigue (n=64) Non- fatigue(n=53) x? value P value
characteristics f % f %
Age (years)
d 30 2 31 0 0.0
31-40 12 18.8 17 32.1
41-50 15 23.4 8 15.1 5.33 0.378"s
51-60 12 18.8 9 17.0
61-70 18 28.1 13 24.5
>70 5 7.8 6 11.3
Sex
Male 53 82.8 37 69.8 2.76 0.097"s
Female 11 17.2 16 30.2
BMI (kg/m?)
<25.0 38 59.4 34 64.2 0.28 0.597"s
>25.0 26 40.6 19 35.8
Smoking status
Smoker 7 10.9 11 20.8 2.15 0.143"s
Non-smoker 57 89.1 42 79.2

ns= not significant
P value reached from chi square test
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Table-VII
Association between co-morbidities with fatigue (n=117)
Co-morbidities Fatigue (n=64) Non- fatigue (n=53) x? value P value
f % f %
Diabetes mellitus 33 51.6 11 20.8 11.73 a0.001%
Cardiovascular disease 31 48.4 7 13.2 16.41 a0.001%
Hypertension 18 28.1 8 15.1 2.85 20.091"s
Chronic lung disease 9 14.1 12 22.6 1.45 a0.229"s
Chronic kidney disease 6 9.4 2 3.8 1.43 bp.206"s
Cancer 5 7.8 1 1.9 2.09 b0.153"

s=significant, ns= notsignificant
aP value reached from chi-square test
PP value reached from Fisher exact test

Table-VIII
Association between dyspnoea with fatigue (n=117)
Fatigue (n=64) Non- fatigue (n=53) x? value P value
f % f %
Dyspnoea at rest
Yes 39 60.9 10 18.9 21.08 0.001s
No 25 39.1 43 81.1
mMRC scale
0 8 12.5 30 56.6
1 17 26.6 13 24.5 29.66 0.001°
>2 39 60.9 10 18.9

s= significant
P value reached from chi-square test
Table-IX
Association between severity of COVID-19 with fatigue (n=117)

Severity of COVID-19 Fatigue (n=64) Non- fatigue (n=53) x? value P value
f % f %

Non-severe 5 7.8 34 64.2 41.41 0.001%

Severe 59 92.2 19 35.8

s= significant
P value reached from chi-square test

Table-X
Multivariate logistic regression analysis prediction for fatigue after COVID-19 infection
Parameters Adjusted OR 95% CI for OR P value
Lower Upper
Diabetes mellitus 7.661 1.809 32.440 0.006°
Cardiovascular disease 23.070 4.150 96.253 0.001s
Dyspnoea 3.381 0.960 11912 0.058"s
Severe COVID-19 17.259 2.988 92.672 0.001s

s=significant, ns= not significant
P value reached from multivariate analysis by binary logistic regression analysis
OR=0dd’s Ratio
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Discussion:

This cross-sectional observational study was
carried out with an aim to assess the persistence
of fatigue and its covariates after COVID-19
infection. One hundred and seventeen (117)
symptomatic patients diagnosed as COVID-19 by
polymerase chain reaction (PCR) test during the
period from July 2020 to June 2021 were included
in this study. The present study findings were
discussed and compared with previously published
relevant studies.

In this study, it was observed that most 31(26.5%)
of the patients belonged to the age group 61 to 70
years with mean age was 52.7+13.6 years. Age was
not statistically significant (p>0.05) when compared
between fatigued and non-fatigued patients. An
almost similar study was done by Carfi etal.*and
Townsend et al.? that found mean age was
56.5+14.6 years and 49.5+15 years and age was not
statistically significant when compared between
fatigued and not-fatigued patients. Their study
findings were also consistent with this study.

In this present study, it was observed that the
majority 90(76.9%) patients were male with male-
female ratio was 3.9:1. Sex difference was not
statistically significant (p>0.05) when compared
between fatigued and non-fatigued patients.
Townsend et al.? reported that female patients
were significantly higher in fatigued patients than
non-fatigued patients (67.2% vs 39.3%). Their
results also show a distinct female preponderance
in the development of fatigue. This was in keeping
with previous CFS findings done by Faro et al.1?,
We did not find any significant difference in fatigue
between male and female patients. The possible
reason might be female patients were less in
number in our study.

Regarding co-morbidities, in this study it was
observed that most of the patients had diabetes
mellitus 44(37.6%) followed by cardiovascular
disease 38(32.5%), hypertension 26(22.2%), chronic
lung disease 21(17.9%), chronic kidney disease
8(6.8%), and cancer 6(5.1%). Diabetes mellitus and
cardiovascular disease were significantly higher
in fatigued patients than non-fatigued patients. Our
findings suggested that patients with multiple co-
morbidities had suffered from more fatigue.

In this present study we observed that fatigue was
found in 64(54.7%) patients. Mean Chalder fatigue

score was found 6.0+1.5 in fatigue group and 1.8+1.0
in non-fatigue group. The mean total score was
found 20.0+4.1. The mean physical and mental
fatigue score was found 14.4+2.9 and 5.6+1.8. The
difference was statistically significant (p<0.05)
between the two groups. Townsend et al.” reported
that more than half reported persistent fatigue
(52.3%), at 10 weeks (median) after initial COVID-
19 symptoms. Fatigue was assessed using the CFQ-
11 in all participants and the mean (*SD) score
was 15.845.9 across the study population. The mean
physical and psychological fatigue score (+SD) was
11.38+4.22 and 4.72+1.99. Qi et al.1! and Carfi et
al.* also found fatigue was 53.6% and 53.1%,
respectively. Another study in UK done by Halpin
et al.> where they reported new illness-related
fatigue was the most common reported symptom
by 72% participants in ICU group and 60.3% in
ward group after a mean 48 days discharge from
the hospital. However, post-SARS fatigue has been
reported in 40% of individuals one year after initial
infection, with 1 in 4 meeting CFS diagnostic
criteria at that time point!2. The levels of both
physical and psychological fatigue seen in post-
COVID are higher than those of the general
population, but do not reach the levels of those
seen in chronic fatigue syndrome!314 Rates of
fatigue seen in our cohort are roughly equivalent
to those reported in chronic disease states by
Coetzee et al.!® and Jeon et al.'®. Findings of the
current study supported that the burden of post-
COVID fatigue in our country might be higher than
other chronic disease states.

In this current study dyspnoea at rest was found
in 49(41.9%) patients. Among the dyspnoeic
patients, more than sixty percent (60.9%) patients
were found in fatigue group and 18.9% in non-
fatigue group. The difference was statistically
significant (p<0.05) between the two groups.
Mandal et al.® found that 53% patients reported
persistent dyspnea after a median 54 days post-
discharge. These findings matched with our study.

Regarding severity of COVID-19, it was observed
that the majority of the patients 78(66.7%) had
suffered from severe COVID-19. Among patients
diagnosed with severe COVID-19, 92.2% had
fatigue and 35.8% were not fatigued. The
difference was statistically significant (p<0.05)
between the two groups. Townsend et al.’
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demonstrated that there was no association
between COVID-19 severity (need for inpatient
admission, supplemental oxygen, or critical care)
and fatigue following COVID-19. Their study
findings do not match with our study. The possible
explanation may be levels of fatigue may vary in
populations as our study demonstrated that
patients with co-morbidities were more fatigued.

In multivariate analysis, diabetes mellitus,
cardiovascular disease and severe COVID-19 were
found to be independent predictors for fatigue as
here p value was low (p <0.05). In a study done by
Townsend et al.? showed that overall, there was
no association, either using unadjusted models,
or models adjusted for age and sex, between
COVID-19 disease-related characteristics (days
since symptom onset, need for inpatient admission/
supplemental oxygen/critical care, length of
hospital stay), routine laboratory markers of
inflammation, cell turnover and fatigue post
COVID-19. These results suggested that fatigue
post-COVID-19 might be influenced by several
factors.

This study highlighted the burden of fatigue, the
impact on return to work, and the importance of
follow-up of all patients diagnosed with COVID,
not merely those who required hospitalization. A
lengthy post-infection fatigue burden will impair
quality of life and will have a significant impact on
individuals, employers, and healthcare systems.
These findings should be used to form
management strategies for convalescent patients
and allow intervention to occur in a timely manner.

Conclusion:

More than half of the patients suffer from
persistent fatigue after COVID-19 infection.
Diabetes mellitus, cardiovascular disease and
severe COVID-19 are independent predictors for
fatigue. Longer follow-up studies in a larger
population are required to understand the full
spectrum of health consequences after COVID-19
disease. A multidisciplinary post-COVID
rehabilitation program should be established with
special attention to people who had diabetes,
cardiovascular disease and severe COVID-19.
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