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Abstract
Background: Long COVID syndrome (LCS) is a
recognized sequel of SARS-CoV-2 infection. The aim
of this study was to identify the respiratory symptoms
of LCS and pulmonary function abnormalities in
asymptomatic patients and those with mild to
moderate disease, following their recovery from
SARS-CoV-2 infection.
Methods: An observational study was conducted
by recruiting COVID-19 patients presenting for
follow-up at 3-months after discharge from intermediate care centre, Gampaha. Patients who had
asymptomatic or mild-moderate COVID-19 were
recruited by convenient sampling. Symptoms were
assessed by an interviewer-administered questionnaire. Lung function was assessed by spirometry.
Results: There were 88 patients with a median age
of 40 (28-51) years with female predominance
(n=85, 96.6%). COVID-19 severity assessment
revealed asymptomatic infection in 24 (27%), mild
disease in 38 (40.9%) and moderate disease in 26
(31.8%) patients. Symptoms of LCS were present in
13 (54.2%) individuals who were asymptomatic and
in 51 (79.7%) patients who had mild-moderate
disease at the time of diagnosis. At least one
respiratory symptom of LCS was seen in 64 (73%)
patients at 3-months and the commonest was
shortness of breath (SOB) (n=59, 67%). Majority of
patients had mMRC grade 1 (n=39, 66.1%) or
grade 2 (n=17, 28.8%) shortness of breath.

1

Presence of LCS was significantly associated with
the disease severity (p=0.013) and presence of a
comorbidity (p=0.016). Abnormal spirometry was
noted in 67% and majority had a restrictive pattern
(n=56, 64%). Abnormal spirometry findings were
identified in 17 (71%) asymptomatic patients and
50 (78%) with mild-moderate disease.
Conclusions: Presence of respiratory symptoms of
LCS is common following SARS-CoV-2 infection.
SOB was the commonest manifestation and the
frequency of respiratory symptoms was significantly
higher in the presence of a comorbidity and
increased disease severity. Abnormal spirometry
were seen in a majority at 3 months following
COVID-19.
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Introduction
Long COVID syndrome (LCS) is a recognized
sequel of COVID-19 infection. It is defined as a wide
range of new, returning or ongoing health problems
that people can experience, four or more weeks
following infection with the SARS-CoV-2 virus.1 Long
term clinical sequalae have been found in COVID-19
survivors irrespective of age or comorbidities and
therefore pose a significant burden for people of all
age groups including adults with multiple comorbidities,
as well as healthy younger population.2
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Most studies done up to now regarding long term
sequelae of the infection have focused on patients with
moderate-severe disease as they are the ones who
are usually admitted to healthcare institutions for
management.3 Therefore, asymptomatic and mildly
symptomatic patients have not been widely evaluated
for the presence of such sequelae and they may
present later with long term complications of the
disease. At the time of writing, there are 237 million
confirmed cases of SARS-CoV-2 infection worldwide.4
In Sri Lanka, there are over 550,000 reported cases5
with approximately 500,000 discharges from hospitals.
A proportion of these patients are likely to develop
LCS.
At present, there are no published data on the
post-infection sequelae in Sri Lanka. Thus, it is
important to investigate for possible long-term effects
and associated factors predisposing to such consequences and thereby incorporate measures for early
recognition and intervention. The aim of this study was
to determine the respiratory symptoms of LCS and
pulmonary function abnormalities at 3-months,
following recovery from asymptomatic or mild-moderate
COVID-19 disease.

Methods
An observational study was conducted at the
respiratory clinic, District General Hospital, Gampaha
for a period of 6 months commencing from December
2020. The study participants were individuals above
18 years, presenting for follow up at 3-months after
recovery from asymptomatic or mild-moderate
COVID-19 infection. These were patients managed at
a designated intermediate care centre during the period
of acute infection. Disease category was defined
according to the WHO COVID-19 disease classification.6 Asymptomatic infection was defined as
individuals with a positive test for SARS-CoV- 2 with
absent symptoms; mild disease was defined as
symptomatic patients meeting the case definition for
COVID-19 but without evidence of pneumonia or
hypoxia and moderate disease was defined as patients
with clinical signs of pneumonia but no signs of severe
pneumonia such as SpO2 ≤ 90% on room air. The
disease severity was determined by the details on the
diagnosis card given at the time of discharge.
All patients presenting to the clinic during the
study period and fulfilling inclusion criteria were
included. Patients with dementia, learning disability,
and other cognitive or communication impairment were
excluded from the study. Those with preexisting lung
disease were not excluded. Informed verbal consent
was obtained from all the participants.
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An interviewer-administered questionnaire was
used to gather sociodemographic data, symptoms
during the acute phase of the illness and symptoms
present at the follow up visit. Shortness of breath (SOB)
was graded using the modified Medical Research
Council (mMRC) dyspnoea scale.7 Pulmonary function
was assessed by spirometry performed by an
experienced technician. Forced expiratory volume in
the 1st second (FEV1), forced vital capacity (FVC),
FEV1/FVC ratio, forced expiratory flow at 25-75%
(FEF 25-75) were measured and these results along
with the flow volume loops were interpreted by a
respiratory physician.
Ethical approval for the study was obtained
from the Ethics Review Committee of the Faculty of
Medical Sciences, University of Sri Jayewardenepura.
(Ref – COVID 06/21)

Data analysis
Data were entered in MS EXCEL and statistical
analysis was performed using IBM SPSS 25.0
software. A p value <0.05 was considered as
statistically significant. Categorical variables were
expressed as frequencies and compared among
groups using the Chi-square test. Continuous variables
in a skewed distribution were expressed as median ±
interquartile range (IQR) and compared using Mann
Whitney-U test.

Results
A total of 88 patients were recruited to the study
and 85 (96.6%) were females. The median age was
40 (28-51) years. The comorbidities in the sample
included hypertension (n=9, 10.2%), diabetes mellitus
(n=8, 9.1%), dyslipidaemia (n=6, 6.9%) and ischemic
heart disease (n=1, 1%). Asthma was present among
four (4.5%) participants.
Disease severity during their hospital admission
revealed asymptomatic disease in 24 (27.3%), mild
disease in 36 (40.9%) and moderate disease in 28
(31.8%). Symptoms during hospital admission included
body ache (n= 25, 28.4%), fever (n= 24, 27.3%) and
diarrhoea (n= 4, 4.5%) in addition to the respiratory
symptoms described in Table 1.
Respiratory symptoms of long COVID syndrome
Majority of patients (n= 64,72.7%) were found to
have at least one respiratory symptom of LCS.
Symptoms were present in 13 (54.2%) individuals who
were asymptomatic and in 51 (79.7%) patients who
had mild-moderate disease at the time of diagnosis.
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The commonest symptom was shortness of breath
(SOB) followed by headache (Table 1). Frequency of
SOB increased from 14% during the acute phase to
67% at 3-months, whereas the frequency of all other
symptoms were reduced. SOB was the commonest
new-onset symptom at 3-months (n= 48, 54.5%).
Severity of SOB in patients revealed mMRC grade
0 in 1 (1.7%), grade 1 in 39 (66.1%), grade 2 in 17
(28.8%) and grade 3 in 2 (3.4%).
Occurrence of any respiratory symptom of LCS
was significantly associated with the presence of a
comorbidiy (p= 0.02) and the severity of COVID-19
infection (p=0.03). Age was not significantly associated
with the presence of symptoms (Table 2).
Patients who had mild-moderate disease had

higher frequency of SOB at 3-months (n= 48, 75%)
compared to patients with asymptomatic infection
(n=11, 45.8%). This difference was statistically significant (p= 0.01). The presence of any comorbidity was
also significantly associated with SOB at 3-months
(χ2= 5.814; p= 0.01).
Pulmonary function abnormalities at 3-months
Abnormal spirometry was observed among 67
(76.1%) study participants and restrictive pattern was
the commonest abnormality observed (n= 56, 63.6%)
(Table 3).
Abnormal spirometry at 3 months did not show
any association with age, comorbidities (including
asthma), presence of shortness of breath and disease
severity (Table 4).

Table 1. Presence of respiratory symptoms during hospital admission and
at 3-months follow up
Symptom

During admission
n (%)

3-months
n (%)

New-onset symptoms at 3-months
n (%)

Headache

17 (19.3)

9 (10.2)

6 (6.8)

Cough

17 (19.3)

3 (3.4)

3 (3.4)

Sore throat

15 (16.7)

1 (1.1)

0

Shortness of breath

12 (14)

Rhinitis
Other*

59 (67)

48 (54.5)

10 (11.4)

1 (1.1)

1 (1.1)

34 (38.6)

6 (6.8)

4 (4.5)

*Other symptoms included diarrhoea, bodyaches, fever, fatigue

Table 2. Factors associated with the presence of respiratory symptoms at 3-months
Characteristic

Symptoms*
Present
n=61

Age, median (IQR)

43 (28-51.5)

Presence of a comorbidity, n (%)

18 (90)

Asymptomatic

Total

Absent
n=27
38 (25-46)

Significance

n=88

40 (28-51)

p=0.09

2 (10)

20 (22.7)

p=0.02

12 (50)

12 (50)

24 (27.3)

Mild

31 (81.6)

07 (18.4)

38 (43.2)

Moderate

18 (69.2)

08 (30.8)

26 (29.5)

COVID-19 disease severity, n (%)
p=0.03

*Headache not included
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Table 3. Spirometry results in patients with COVID-19 at 3-months
Spirometry result

Frequency (%)

Normal

21 (23.9)

Restrictive

56 (63.6)

Obstructive

3 (3.4)

Mixed (Restrictive + Obstructive)

8 (9.1)

Table 4. Association of patient characteristics and spirometry results at 3-months
Normal
spirometry
n=21

Abnormal
spirometry
n=67

Total

Significance

n=88

Age (median, IQR)

30 (26-47)

43 (23-52)

40 (28-51)

p=0.15

Co morbidities, n (%)

06 (30)

14 (70)

20 (22.7)

p=0.46

4 (100)

4 (4.5)

p=0.25

45 (76.3)

59 (67)

p=0.97

Asthma*
SOB

0 (0)
14 (23.7)

Disease severity
Asymptomatic

7 (29.2)

17 (70)

24 (27.3)

Mild

7 (18.4)

31 (81.6)

38 (43.2)

Moderate

7 (26.9)

19 (73.1)

26 (29.5)

p=0.57

* asthma was the only chronic lung disease present amongst the study participants

Discussion
At the time of writing, in Sri Lanka, 511,863
patients have been discharged from COVID-19
treatment centers.5 Although long term respiratory
problems are expected in severe COVID-19 disease
as a consequence of lung damage, this may not be
expected in patients with asymptomatic, mild and
moderate disease. However, it is increasingly recognised that patients who had minimal or no symptoms
during the period of infection, subsequently develop
symptoms.8 Studies on clinical sequalae, imaging and
functional changes were done at different time periods
in the initial stages of the disease outbreak.2,3,9,10
However, very few studies have followed up patients
beyond 3-4 months. No research as of yet has been
conducted to study the long term sequalae of the
disease in the Sri Lankan setting. Our study is the
first study in Sri Lanka to look at the respiratory
symptoms and lung function abnormalities following
COVID-19 disease.
14

Findings from our study are comparable to findings
from other studies across the world.11,9 Interestingly,
we found that the frequency of SOB is higher at
3-months than during the acute phase of the illness.
We also noted that there is new-onset SOB in
48 (54.5%) patients. A similar pattern was noted in a
study done in Wuhan, China in patients at 3-months
follow up.10 The Wuhan study included patients who
were acutely ill, and the follow up was done on the
survivors. The frequency of SOB increased from 5% to
26%. This is comparable to our study, where the
frequency of SOB increased from 14% to 67%. The
possible casues for new onset shortness of breath in
these patients are, reactive airway disease following
COVID-19 infection, 12 dysfunctional breathing, 13
muscle weakness,14 new-onset asthma,12 pulmonary
embolism,15 and heart failure. This highlights the need
for a diagnostic work up to identify the cause for SOB
in post COVID patients.
Journal of the Ceylon College of Physicians

Research article
We found lung function abnormalities in 61
(76.1%) of the study participants. Restrictive spirometry was seen in the majority (63.6%) of patients.
One reason for this finding could be underlying
pulmonary fibrosis. However 12 (13.6) of those with
restrictive spirometry were obese (BMI ≥27.5 kg/m2)
and obesity could also result in a restrictive pattern in
spirometry.16 Interestingly in our study, 14 (23.7%) of
patients with SOB had normal spirometry.
Further investigations, such as high-resolution CT
scan of the chest and diffusion studies are needed to
determine the underlying pathology and confirm a
restrictive aetiology in these patients. A meta-analyses
on lung function abnormalities in post COVID patients,
revealed that 39% had abnormal diffusion capacity,
15% had restrictive abnormality and 7% had obstructive
abnormalities.17 Interestingly in our study, the restrictive
lung abnormality was much higher (63.3%). They
warrant further follow up with imaging and diffusion
studies.
This is the first follow up study in asymptomatic
and mild-moderate SARS- CoV- 2 infection in Sri Lanka.
The use of an interviewer administered questionnaire
and the use of spirometry to objectively assess the
pulmonary function increased the validity of the study.
The main limitations were, small sample size, gender
inequality of the study participants and the difficulty in
symptom recall after 3-months. Diffusion studies to
determine lung parenchymal involvement would have
given further information in patients with restrictive
spirometry. However, such investigations were not
included in our preliminary study. The mMRC dyspnoea
scale was used to assess the degree of shortness of
breath in the study population and the use of 6-minute
walk test would have given added information.

Conclusions
Presence of respiratory symptoms of long COVID
syndrome at 3-months was common following
asymptomatic, mild-moderate SARS-CoV-2 infection.
The commonest respiratory symptom was SOB and
this was significantly higher at 3-months than during
the acute phase of the illness. Restrictive spirometry
was seen in a majority of patients.
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