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COVID-19: Original Research

The coronavirus disease 2019 (COVID-19) 
pandemic, caused by infection with severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), 

continues, bringing significant morbidity and mortality. 
As of 15 September 2022, there were more than 607 
million confirmed cases and nearly 6.5 million deaths 
worldwide.1 Since the pandemic began, there has been 
a rapid increase in understanding of the disease and its 
management, with swift development and approval of 
vaccines and therapeutics. In Brunei Darussalam, the 
first wave of the COVID-19 pandemic started on 9 March 
2020 with the detection of the first case, a patient who 
had attended a religious gathering in a neighbouring 
country. The last community case was detected on 6 
May 2020, with a total of 141 cases reported at that 
point. Only imported cases were detected until the 
second wave started on 7 August 2021, during which 
the predominant SARS-CoV-2 strain was confirmed to be 

Delta (B.1.617.2).2 The third wave, caused by the more 
infectious Omicron strain, started on 5 February 2022.3

COVID-19 is predominantly a respiratory illness. 
Common symptoms include fever, cough, fatigue, body 
aches, sore throat, anosmia and ageusia/dysgeusia.4 
Severe symptoms include shortness of breath and chest 
pain. Symptoms may appear 2–14 days after exposure 
and usually last 5–7 days, but they can be prolonged, re-
sulting in more severe illness. Clinically, COVID-19 ranges 
from an asymptomatic presentation to severe pneumo-
nia requiring ventilatory support and causing death. 
Nonrespiratory symptoms may also occur, including 
cardiovascular, gastrointestinal, neurological and cutane-
ous symptoms.5 In earlier reports from China, anosmia 
and ageusia were not recognized as typical COVID-19 
symptoms, but they are currently acknowledged as 
distinctive symptoms.6–8 Differences in symptoms and 
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Objective: This retrospective, cross-sectional, observational study assessed the duration of coronavirus disease 2019 
(COVID-19) symptoms during the second wave in Brunei Darussalam.

Methods: Data from COVID-19 cases admitted to the National Isolation Centre during 7–30 August 2021 were included in 
the study. Symptom onset and daily symptom assessments were entered into a database during hospitalization and disease 
was categorized by severity. The time between symptom onset and hospital admission, the duration of symptoms and length 
of hospitalization were assessed separately by age group, disease severity and vaccination status using one-way analysis of 
variance with Bonferroni post hoc corrections.

Results: Data from 548 cases were included in the study: 55.7% (305) of cases were male, and cases had a mean age of 
33.7 years. Overall, 81.3% (446) reported symptoms at admission (mean number of symptoms and standard deviation: 2.8 
± 1.6), with cough (59.1%; 324), fever (38.9%; 213) and sore throat (18.4%; 101) being the most common. Being older, 
having more severe disease and being unvaccinated were significantly associated with the time between symptom onset and 
hospital admission, symptom duration and length of hospitalization.

Discussion: Knowing which factors predict the duration of COVID-19 symptoms can help in planning management strategies, 
such as the duration of isolation, predict the length of hospitalization and treatment, and provide more accurate counselling 
to patients regarding their illness.
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without other organ failure. Category 2 is divided into two 
subcategories: C2a – milder symptoms (i.e. cough, nau-
sea, vomiting, rhinorrhoea, anosmia or dysosmia, ageusia 
or dysgeusia, diarrhoea <2 times in 24 hours, myalgia 
and lethargy); and C2b – worsening C2a symptoms (i.e. 
new onset fever, fever persistence >2 days, chest pain, 
dyspnoea, unable to ambulate independently, reduced 
oral intake and reduced urine output). These categories 
were introduced and implemented on 13 August 2021.9

Symptom categories

Cases were categorized based on their reported symp-
toms at admission: asymptomatic (no symptoms), 
presymptomatic (asymptomatic at admission but subse-
quently developed symptoms during hospitalization; these 
cases were reassigned at hospital discharge), recovered 
(symptoms had resolved by admission) and symptomatic 
(symptomatic at admission). 

Data collection

Details of cases and the relevant investigations were 
collected and prospectively entered into a database. 
This database was used to track patients’ movements 
between the NIC, community isolation centres and home; 
track clinical progress; assist in the overall management 
of COVID-19 cases; and report daily to the Ministry of 
Health. Data collected included age, sex, vaccination sta-
tus, symptoms reported, disease severity, and prevalence 
and duration of oxygen use.

Symptom duration was calculated based on the re-
ported date of symptom onset, with symptom resolution 
considered to be the first day the case achieved disease 
category C1.

Vaccination status

The Brunei Darussalam national vaccination programme 
for COVID-19 was implemented in phases beginning 
3 April 2021; the first to be vaccinated were frontline staff 
and older people, followed by people with comorbidi-
ties.10 The COVID-19 vaccines used were BBIBP-CorV 
(Sinopharm), Comirnaty (Pfizer–BioNTech), Spikevax 
(Moderna) and Vaxzevria (Oxford–AstraZeneca). Vaccina-
tion status was categorized as complete (received two 
doses), partial (received one dose), unvaccinated and 
ineligible (age <18 years or had any contraindication 
based on recommendations at the time, such as receiving 

their duration may be due to viral variants, underlying 
comorbidities or race, or a combination of these.

While the symptoms of COVID-19 are well known, 
the duration of symptoms is less well studied. This study 
aimed to assess the duration of symptoms of COVID-19 
by age, disease severity and vaccination status in Brunei 
Darussalam during the start of the second wave of the 
pandemic. 

METHODS

Study design and population

This was a retrospective, cross-sectional, observational 
study conducted using data from cases diagnosed with 
SARS-CoV-2 infection by reverse transcription–polymer-
ase chain reaction (RT-PCR) who were admitted to the 
National Isolation Centre (NIC) in Brunei Darussalam, 
between 7 August 2021 (the start of the second wave) 
and 30 August 2021. Individuals with incomplete records 
were excluded from the study.

Setting and management

In Brunei Darussalam, all cases diagnosed with COVID-19 
were admitted to the NIC for isolation and treatment. 
This arrangement continued until the second week of 
the second wave (18 August 2021), when community 
isolation centres were opened to cope with the increasing 
number of cases. During admission to the NIC, patients 
provided a detailed history of symptoms and underwent 
clinical examination and relevant investigations, such 
as laboratory testing and chest imaging. During hos-
pitalization, cases had their symptoms assessed and 
documented daily. Cases underwent an RT-PCR test on 
day 8 to determine if they could be discharged, and they 
were considered recovered if this test was negative. If 
the day 8 test was positive, RT-PCR was repeated at 
48-hour intervals. A case was considered recovered if 
the day 10 or subsequent test was negative or a cycle 
threshold value >30.0 was obtained.

Disease severity categories

Cases were categorized based on disease severity as 
follows: category 1 (C1) – asymptomatic; C2 – symp-
tomatic but without pneumonia (clinical or radiological); 
C3 – pneumonia; C4 – needing oxygen therapy; and 
C5 – needing intubation and ventilatory support, with or 
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symptoms reported by disease category (given with the 
standard deviation [SD]) as classified during hospitaliza-
tion: C2 = 2.8 ± 1.6; C3 = 2.8 ± 1.6; C4 = 3.1 ± 1.6; 
and C5 = 3.0 ± 0.9 (P = 0.065 by ANOVA).

The mean (SD) number of days between symptom 
onset and admission was 4.9 (± 3.4). The mean (SD) 
symptom duration was 10.4 (± 5.1) days. The mean (SD) 
length of hospitalization was 10.8 (± 4.3) days. There 
was a positive correlation between age and symptom 
duration, with a predicted increase in symptom dura-
tion of 0.1 day for each additional year increase in age  
(y = 6.94 + 0.1x) (Fig. 1). Each of these categories 
was also significantly different by age group (P = 0.034 
for symptom onset to admission, P < 0.001 for symp-
tom duration, P = 0.004 for length of hospitalization;  
Table 3).

When comparing each of these by age group, for 
time of symptom onset to admission, the youngest age 
group (≤12 years) had a significantly shorter interval 
compared with those in the 50–59 year group. There 
were no differences in this category between any of the 
other age groups. Symptom duration was significantly 
shorter for each of the three youngest age groups (≤12, 
13–19 and 20–29 years) when compared with each 
of the two oldest age groups (50–59 and ≥60 years). 
Length of hospitalization was significantly shorter in 
adolescents (13–19 years) compared with those in the 
40–49 year group, with all other comparisons being non-
significant (Table 3).

There was a statistically significant difference 
between each of these categories and the disease cat-
egory (P < 0.001 each for time from symptom onset to 
admission, symptom duration and length of hospitaliza-
tion). When comparing each of these categories with the 
disease category groups, C2 cases had a significantly 
shorter interval from symptom onset to admission when 
compared with C3 cases; symptom duration was signifi-
cantly shorter in C2 cases when compared with C3 and 
C4 cases; and length of hospitalization was significantly 
shorter for the less severe category for most comparisons 
between C1, C2, C3 and C4 cases (Table 3).

Altogether, 6.0% (33) of cases were categorized as 
C4 at admission and 11.5% (63) were assessed as C4 
at any time during their hospitalization. For the 63 cases 
assessed as C4 at any time during their illness, the mean 

chemotherapy or on immunosuppressive medications). A 
vaccine dose was considered complete if the case had 
received it at least 14 days prior to COVID-19 infection. 
At the time of the study, COVID-19 vaccine booster doses 
(third doses) had not yet been introduced.

Statistical analysis

Anonymized data were entered into the database and 
analysed using IBM SPSS version 26.0 (IBM, New York, 
United States of America). Descriptive statistics were 
used to describe case characteristics. Age was divided 
into several categories: ≤12 years (children), 13–19 
years, 20–29 years, 30–39 years, 40–49 years, 50–59 
years and ≥60 years. One-way analysis of variance 
(ANOVA) testing was used to assess the time between 
symptom onset and hospital admission, symptom dura-
tion and length of hospitalization separately by age group, 
disease severity and vaccination status. This provided P 
values for trends. Post hoc Bonferroni analysis was used 
to assess the differences between the age groups, again 
providing P values for each comparison. A scatterplot was 
used to assess correlations between age and symptom 
duration. Two-sided tests were used and P < 0.05 was 
considered statistically significant.

RESULTS

Of the 751 COVID-19 cases admitted to the NIC during 
the study period, 548 (73%) were included in the analy-
sis and 203 cases were excluded. Reasons for exclusion 
were being admitted prior to use of the disease severity 
score (163 cases), death (20) and incomplete data (20). 

The mean age of COVID-19 cases included in the 
analysis was 33.7 years; there was a higher proportion 
of males (55.7%; 305). The most common comorbidities 
were hypertension (18.1%; 99), dyslipidaemia (10.4%; 
57) and diabetes mellitus (9.5%; 52). Most cases were 
either unvaccinated (59.1%; 324) or ineligible for vac-
cination because of age (20.8%; 114), with only 13.0% 
(71) having had at least one dose of vaccine (Table 1).

Symptoms were reported at admission by 81.3% 
(446) of cases, with the most common being cough 
(59.1%; 324), fever (38.9%; 213) and sore throat (18.4%; 
101) (Table 2). Among these symptomatic cases, the 
mean number of symptoms reported on admission was 
2.8. There was no significant difference in the number of 
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symptoms compared with older cases; cases with less 
severe disease (C1 and C2) had a shorter duration of 
symptoms than those with more severe disease (C3 and 
C4); and those who were fully vaccinated had a shorter 
duration of symptoms than those who were unvac-
cinated. Knowing about symptoms, including their likely 
duration, can help in planning management strategies, 
such as the duration of isolation or quarantine, predict-
ing the length of hospitalization and treatment, as well 
as providing better and more accurate counselling to 

(SD) interval from symptom onset to admission was 4.6 
(± 3.9) days, and the mean (SD) interval from admission 
to needing oxygen therapy was 2.1 (± 2.5) days. For all 
cases, the mean (SD) interval from symptom onset to 
needing oxygen was 6.8 (± 3.9) days. For all cases, the 
mean (SD) duration of oxygen therapy was 6.4 (± 5.4) 
days.

Cases who had received two doses of COVID-19 
vaccine had a significantly shorter symptom duration 
than cases who had received one dose of vaccine or 
were unvaccinated. Those ineligible for vaccination had 
a significantly shorter symptom duration compared with 
unvaccinated cases (Table 4).

DISCUSSION

This study showed that the duration of COVID-19 
symptoms was associated in separate analyses with 
being older, having more severe disease and being 
unvaccinated. Younger cases had a shorter duration of 

Table 1. Characteristics of 548 COVID-19 cases 
admitted to the National Isolation Centre, 
7–30 August 2021, Brunei Darussalam

Table 2. Reported symptoms in 548 COVID-19 cases 
admitted to the National Isolation Centre, 
7–30 August 2021, Brunei Darussalam 

Characteristic No. (%)

Age group (years)

  ≤12 64 (11.7)

  13–19 55 (10.0)

  20–29 118 (21.5)

  30–39 101 (18.4)

  40–49 111 (20.3)

  50–59 59 (10.8)

  ≥60 40 (7.3)

Sex

  Male 305 (55.7)

  Female 243 (44.3)

Comorbidities

  Diabetes mellitus 52 (9.5)

  Dyslipidaemia 57 (10.4)

  Hypertension 99 (18.1)

Vaccination status

  Ineligible 114 (20.8)

  Unvaccinated 324 (59.1)

  Partial (1 dose) 71 (13.0)

  Complete (2 doses) 39 (7.1)

Symptom No. (%)

Symptoms reported at admission 446 (81.3) 

  Cough 324 (59.1)

  Fever 213 (38.9)

  Sore throat 101 (18.4)

  Rhinorrhoea 97 (17.7)

  Anosmia 86 (15.7)

  Dyspnoea 74 (13.5)

  Ageusia or dysgeusia 70 (12.8)

  Loose stool or diarrhoea 54 (9.9)

  Myalgia 48 (8.8)

  Headache 41 (7.5)

  Nausea or vomiting 19 (3.5)

Symptom category

  Asymptomatic 73 (13.3)

  Recovered 40 (7.3)

  Presymptomatic 29 (5.3)

  Symptomatic 406 (74.1)

Disease category at admission

  C1 187 (34.1)

  C2 315 (57.5)

  C3 13 (2.4)

  C4 33 (6.0)

  C5 0

Most severe disease category during hospitalization

  C1 113 (20.6)

  C2 267 (48.7)

  C3 95 (17.3)

  C4 63 (11.5)

  C5 10 (1.8)

C1: asymptomatic; C2: symptomatic but without pneumonia (clinical or radiological); 
C3: pneumonia; C4: needing oxygen therapy; C5: needing intubation and ventilatory 
support with or without other organ failure.
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Fig. 1. Scatterplot of age and duration of COVID-19 symptoms for 548 cases admitted to the National Isolation 
Centre, 7–30 August 2021, Brunei Darussalam 

during the first 2 weeks of symptoms.15,16 Knowledge of 
symptom duration may be useful as a proxy measure for 
infectivity in patients, removing the need for laboratory 
testing. This is important for advising patients about the 
required period of isolation or quarantine, and it also 
applies to asymptomatic cases, as studies have shown 
no differences in clinical features and virological course 
in cases with asymptomatic or symptomatic non-severe 
COVID-19.17

Apart from the correlation with age, this study 
also showed that symptom duration was associated 
with disease severity. Cases in the C2 symptomatic 
category had a mean (SD) duration of symptoms of 
8.7 (± 3.9) days. This was significantly shorter than in 
those who had pneumonia on imaging (C3: 11.4 ± 4.8 
days) and those needing oxygen therapy (C4: 16.1 ± 
5.1 days). This is expected: the more severe the illness, 
the longer it would take to recover. To date, no studies 
have assessed symptom duration based on the severity 
of disease. Viral shedding has been shown to correlate 
with symptom duration and severity of illness.18

This study also showed that vaccination status was 
associated with symptom duration: fully vaccinated cases 
had a significantly shorter duration of symptoms than 
unvaccinated and partially vaccinated cases. Vaccination 
reduces the risk of COVID-19,19–22 as well as the dura-

patients regarding COVID-19, depending on the severity 
of their disease at the time of presentation. This infor-
mation may also encourage cases to present in a timely 
manner if their illness does not improve as expected, 
particularly those who have not been admitted or are 
isolating at home.

The mean (SD) duration of symptoms of COVID-19 
in this study was 10.4 (± 5.1) days, with the duration 
of symptoms increasing approximately linearly with age. 
Symptom duration was associated with age group, with 
younger cases having shorter duration. Generally, symp-
tomatic children have mild disease and a short duration 
of illness,11,12 with one study from the United Kingdom 
of Great Britain and Northern Ireland reporting that 
the median duration of illness was shorter for younger 
children (duration: 5 days, interquartile range [IQR] = 
2–9) compared with older children (duration: 7 days, 
IQR = 3–12).12 A study from Italy reported that 4.4% 
of children had prolonged illness lasting up to 28 days, 
and this was more common in older children (5.1%) 
than in younger children (3.1%) (P = 0.046).13 A study 
from the United States of America reported that at least 
one in five young, healthy adults aged 18–34 years had 
unresolved symptoms up to 3 weeks after diagnosis.14

Symptom duration has also been correlated with 
the duration of viral shedding and infectivity, especially 

R2 Linear = 0.066
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showed that cases who had received a two-dose vaccina-
tion regimen had shorter duration of symptoms compared 
with unvaccinated and partially vaccinated cases.

Among cases who required oxygen therapy (C4), the 
requirement for oxygen occurred a mean (SD) of 6.8 (± 
3.9) days after symptom onset. The mean (SD) duration 
of oxygen therapy was 6.4 (± 5.4) days, similar to cases 
in Ethiopia (6.0 days),26 but shorter than patients in 
Germany (8.0 days).27 This may be due to the relatively 

tion and severity of illness.23 In the United Kingdom, vac-
cinated cases were more likely to be asymptomatic, had 
fewer symptomatic days and less severe illness, and had 
lower hospitalization rates, with the analysis including 
patients aged ≥60 years.24 The impact of vaccination on 
symptom duration should reinforce the drive to vaccinate 
as many people as possible during the current pandemic. 
While the first vaccine dose provides some protection, 
completing the two-dose primary vaccination series 
provides better protection against infection.25 This study 

Table 3. Time from symptom onset to admission, and duration of symptoms and hospitalization, by age group 
and disease category for 548 COVID-19 cases admitted to the National Isolation Centre, 7–30 August 
2021, Brunei Darussalam 

Values are mean ± SD.

C1: asymptomatic; C2: symptomatic but without pneumonia (clinical or radiological); C3: pneumonia; C4: needing oxygen therapy; C5: needing intubation and ventilatory 
support with or without other organ failure; NA: not applicable; SD: standard deviation.
a Significant compared with 50–59 year age group (P = 0.045).
b Significant compared with 50–59 year age group (P = 0.002) and ≥60 year age group (P = 0.002).
c Significant compared with 50–59 year age group (P = 0.019) and ≥60 year age group (P = 0.022).
d Significant compared with 50–59 year age group (P = 0.004) and ≥60 year age group (P = 0.012).
e Significant compared with 40–49 year age group (P = 0.019) and ≥60 year age group (P = 0.006).
f Comparison between C2 and C3 categories (P = 0.017).
g Significant compared with C3 and C4 categories (both P < 0.001).
h Significant compared with C2 and C4 categories (both P < 0.001).
i Significant compared with C2 and C3 categories (both P < 0.001).
j Significant compared with C3 and C4 categories (both P < 0.001).
k Significant compared with C3 category (P = 0.005) and C4 (P < 0.001).
l Significant compared with C1 category (P < 0.001), C2 (P = 0.005) and C4 (P < 0.001).
m Significant compared with C1, C2 and C3 categories (all P < 0.001).

Characteristic
Time from symptom 
onset to admission 

(days)
P

Duration of 
symptoms 

(days) 
P

Duration of 
hospitalization 

(days)
P

Age group (years)

  ≤12 3.5 ± 2.5a 0.034 6.9 ± 3.3b <0.001 10.9 ± 3.3 0.004

  13–19 4.1 ± 2.3 8.8 ± 2.8c 9.1 ± 3.3e

  20–29 4.8 ± 3.3 9.2 ± 4.2d 10.4 ± 3.6

  30–39 5.0 ± 3.3 10.7 ± 4.9 10.5 ± 4.0

  40–49 4.9 ± 3.1 10.9 ± 5.6 11.5 ± 5.3

  50–59 6.2 ± 4.7 12.6 ± 6.3 11.5 ± 4.4

  ≥60 4.4 ± 2.9 13.3 ± 5.9 12.5 ± 5.6

Disease category

  C1 NA 0.018 NA <0.001 9.2 ± 4.2j <0.001

  C2 4.4 ± 3.0f 8.7 ± 3.9g 10.1 ± 3.5k

  C3 5.7 ± 3.5 11.4 ± 4.8h 11.7 ± 4.1l

  C4 4.6 ± 3.9 16.1 ± 6.0i 14.9 ± 4.9m

  C5 5.8 ± 3.3 NA NA

  Overall 4.8 ± 3.3 10.4 ± 5.1 10.8 ± 4.3
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Table 4. Duration of COVID-19 symptoms by 
vaccination status for 548 cases admitted to 
the National Isolation Centre, 7–30 August 
2021, Brunei Darussalam

SD: standard deviation.
a Significant compared with partial (P = 0.024) and unvaccinated (P < 0.001).
b Significant compared with unvaccinated (P < 0.001).

Vaccination status
Duration of symptoms 
(days, mean ± SD)

P

Overall 10.4 ± 5.1

<0.001

Complete 6.8 ± 3.5a

Partial 10.1 ± 5.2

Unvaccinated 11.3 ± 5.3

Ineligible 8.2 ± 3.1b

high proportion of young cases in this study. Older cases 
required a longer time to be weaned off oxygen therapy 
due to their comorbidities and reduced immunity.26 With 
the Delta variant of COVID-19, there is a rapid transi-
tion from becoming symptomatic to having dyspnoea 
and needing oxygen therapy, perhaps exacerbated by 
the phenomenon of happy (or silent) hypoxia.28,29 For 
cases admitted to hospital, pneumonia can be identified 
early by the deterioration in their condition and with 
chest imaging so that the need for oxygen therapy can 
be anticipated. However, knowing the average time from 
symptom onset to oxygen requirement can be useful to 
gauge when to closely monitor cases at risk of further 
deterioration.

There are several limitations to this study. First, 
while it was a retrospective study, it used prospectively 
collected data from a real-time database used for patient 
management. Retrospective studies are associated with 
missing or incomplete data. Even though the data used 
in this study were captured prospectively, some data 
were missing due to the number of cases; thus, a small 
number had to be excluded. Second, this study included 
cases from the first few weeks of the second wave of 
the pandemic, when all cases were admitted to the NIC. 
This enabled the whole spectrum of COVID-19 disease 
severity to be studied, but it meant that cases occurring 
after this time were excluded. In addition, cases admitted 
during the first 6 days of the second wave were excluded 
from the study, as disease was categorized differently.9 

Third, symptoms were closely followed only during hospi-

talization; thus, cases with mild to moderate disease (C1 
or C2) or symptoms persisting after discharge were not 
evaluated. However, using the length of hospitalization 
was deemed to be adequate to cover the duration of ill-
ness, taking into account the interval from symptom onset 
to admission. Additionally, management protocols permit 
patients to be discharged only after clinical improvement, 
with most being fully recovered on discharge.

The main strength of this study is its link to the 
patient management system that required all cases to 
be assessed daily and included information about their 
symptoms, and this daily assessment was continued for 
the duration of hospitalization. This allowed accurate data 
to be collected systematically, which was possible due 
to the local management protocol requiring cases to be 
asymptomatic or minimally symptomatic before repeating 
SARS-CoV-2 testing to document recovery. Furthermore, 
this study also assessed the association between symp-
tom duration and vaccination status, information that has 
not been published previously.

In conclusion, this study showed that symptom 
duration was associated separately with age, disease 
severity and vaccination status, with longer duration of 
symptoms associated with being older and having more 
severe disease. Receiving two doses of COVID-19 vac-
cine was significantly associated with a shorter duration 
of symptoms, highlighting the importance of vaccina-
tion. These findings are relevant as they illustrate that 
the duration of symptoms varied and was affected by 
several factors. Recommendations about the duration of 
isolation for patients who do not require hospitalization, 
discharge planning and counselling of patients diagnosed 
with COVID-19 can be guided by this information. This is 
mostly relevant for cases infected with the Delta strain of 
SARS-CoV-2, but it may also provide a reference for other 
variants that may emerge during the pandemic.
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