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Abstract

Background:Understanding the clinical features ofCOVID-19andduration for resolu-

tion of symptoms is crucial for isolation of patients and tailoring public health messag-

ing, interventions and policy. Therefore, this study aims to assess the median duration

of COVID-19 signs and symptoms’ resolution and explore its predictors among symp-

tomatic COVID-19 patients in Ethiopia.

Methods: A hospital-based prospective cohort study involving 124 COVID-19 cases

was conducted at Eka Kotebe General Hospital, COVID-19 Isolation and Treatment

Center. The study participants were all symptomatic COVID-19 adult patients admit-

ted to thehospital from18March to20August 2020. Physicians at the centre recorded

the data using a log sheet. Cox proportional-hazards regression model was conducted.

Statistical significance was defined at P< 0.05.

Results: A total of 124 symptomatic COVID-19 patients with a mean age of 42 years

(±17) were involved in the study. The median duration of symptom resolution of

COVID-19 was seven days with a minimum of two and a maximum of sixty-eight days.

Sex and body mass index (BMI) were statistically significant predictors of the symp-

tom resolution. The hazard of having delayed sign or symptom resolution in males was

55%higher than in females (P= 0.039; CI: 0.22–0.96) and the hazard of delayed sign or

symptom resolution in those with BMI ≥ 25 kg/m2 was 35% higher than in those with

BMI< 25 kg/m2 (P= 0.041; CI: 0.44–0.98]).

Conclusions: The median duration of COVID-19 symptom resolution was seven days.

Beingmale and/or having a BMI≥ 25 kg/m2 were predictors of a delayed sign or symp-

tom resolution time. Therefore, it is important to consider proportion of males and

thosewith BMI≥25 kg/m2 when preparing isolation and treatment centres.Males and
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individuals with BMI ≥ 25 kg/m2 shall also be given priority when shielding from the

COVID-19.
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1 BACKGROUND

The newly identified virus, Severe Acute Respiratory Syndrome Coro-

navirus 2 (SARS-CoV-2) has claimed more than a million lives world-

wide since it was first recognized inWuhan, China inDecember 2019.1

Countries all over the world have put in place preventive public health

strategies to mitigate the devastating impact of the disease on their

health system.2

Transmission of the virus occurs by close contact through respira-

tory droplets, by direct contact with infected persons or by contact

with contaminated objects and surfaces.3 Isolation of COVID-19 cases

is a control measure inmany countries limiting the spread of the virus.

According to theCenters forDisease Control and Prevention (CDC)

recommendation, patients should be discharged from isolation cen-

tres basedon two consecutive negative real-time reverse transcriptase

polymerase chain reaction (rRT-PCR) test results of nasopharyngeal

swabs obtained at least 24 h apart, and resolution of respiratory symp-

toms and fever without the use of fever-reducingmedicine.4

There are various studies that illustrated the duration of viral shed-

ding among COVID-19 patients. According to some of these studies,

the median duration of viral shedding ranged from eight to thirty days,

whereas the longest duration ranged from thirty-seven to forty-seven

days.10–17

The duration of viral shedding is a potential indicator of the infectiv-

ity and transmissibility of epidemic diseases. It is also one of the signif-

icant criteria for discharge and provides vital information for effective

infection prevention and control.9,18 According to studies from Beijing

andWuhan, themediandurationof recovery from thevirus after symp-

toms’ resolution is two and half a day and eight days, respectively.19,20

This indicates that patients continued to be virus positive even after

the resolution of symptoms.

Some of the studies conducted in China and western countries

revealed that older age, delayed initiation of antiviral treatment, high-

est temperature at admission, male sex, coronary heart disease (CHD),

comorbidity and decreased albumin levels were among important fac-

tors that affect thedurationof sheddingof thevirus.11,14,16,21 Corticos-

teroid treatment has also been indicated as a predictor of longer dura-

tion of clearing of the virus from the body12; however, another study

claimed that low-to-moderate dosage of corticosteroid had little effect

on the duration of viral excretion.11

On 27 May 2020, World Health Organization (WHO) put forward

a new criteria for discharging patients from isolation. The resolution

of symptoms is taken as a criteria to discharge patients without labo-

ratory tests. WHO recommends discharging symptomatic patients ten

days after symptom onset, plus at least three days without symptoms

(without fever and respiratory symptoms), and discharge of asymp-

tomatic patients ten days after first positive test result without requir-

ing further testing.5

Understanding the clinical features of COVID-19 and duration for

resolution of symptoms is crucial for isolation of patients and tailoring

public health messaging, interventions and policy. Based on the report

of theWHO–Chinamission onCoronaVirusDisease 2019, the top five

typical signs and symptoms include fever, dry cough, fatigue, sputum

production and shortness of breath.3

In a study done among COVID-19 patients, the mean duration of

COVID-19 symptoms of mild and moderate patients who eventually

recoveredwaselevenandhalf a daywith a standarddeviationof±5.7 .6

WHO reported that the median duration for the COVID-19 symptoms

to resolve is twoweeks,whereas it takes three to sixweeks for patients

with severe or critical disease.3 Moreover, a study conducted among

outpatients with COVID-19 in a Multistate Health Care Systems Net-

work in the United States reported that mild cases took at least two

weeks for everyone to return to their baseline health. The duration

of the symptoms’ resolution was affected by factors such as obesity,

reporting of three or more chronic illnesses and psychiatric illnesses.7

In terms of factors associated with severe progression of COVID-19,

older age, male sex and presence of underlying diseases were reported

in several studies.6,8,9

Studies in different context had showed different average COVID-

19 symptomresolutionperiods and its predictors. Therefore, this study

aims to explore the duration and its predictors of the symptom resolu-

tion among symptomatic COVID-19 patients in Ethiopia. The findings

can be used to tailor effective public healthmessages and adopt strate-

gies for treatment and preventionmeasures.

2 METHODS

2.1 Study design and settings

A hospital-based prospective cohort study involving 124 COVID-19

caseswas conducted at EkaKotebeGeneral Hospital, COVID-19 Isola-

tion and Treatment Center. The Center is the first hospital designated

to manage positive COVID-19 cases in Ethiopia. It has the capacity of

admitting 600 cases. During the study period, all laboratory-confirmed

COVID-19 patients (positive for SARS-CoV-2 on rRT-PCR) regardless

of sign and/or symptom development status were admitted to the hos-

pital for follow-up and treatment.
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In this study, the dependent variablewas duration of symptom reso-

lution,whereas independent variableswere age, sex, comorbidities and

bodymass index (BMI).

2.2 Study participants

The study participants were all symptomatic COVID-19 adult patients

admitted to the Eka Kotebe General Hospital, COVID-19 Isolation and

Treatment Center from 18 March to 20 August 2020. All COVID-19

cases who manifested/reported any illness were invited to participate

in the study. Recovered symptomatic participants’ data were consid-

ered for analysis instead of data of those deceased.

2.3 Sampling and study period

All symptomatic COVID-19 cases who were admitted to the Eka

Kotebe General Hospital, COVID-19 Isolation and Treatment Center

during the study period and who gave consent to participate in the

study were included. The study enrolled cases and followed up from

March to August 2020.

The symptomatic casewasdefined as any SARS-CoV-2-positive per-

son diagnosed by rRT-PCR with at least one sign or symptom for

COVID-19. The signs and symptoms included, but not limited to, cough,

fever, headache, muscle pain and shortness of breath.

2.4 Data collection

A log sheet to record patients’ symptom status was prepared. Physi-

cians at the Eka Kotebe General Hospital, COVID-19 Isolation and

Treatment Center recorded the COVID-19 signs and symptoms sta-

tus of all patients every day. On-site data entry was conducted using

tablets by trained data collectors in the facility, and data were trans-

ferred to theEthiopianPublicHealth Institute Server through theRED-

Cap system.

Patients were asked to report their date of sign/symptom onset

and resolution. The first date a patient experienced any kind of illness

related to COVID-19 was documented as the date of sign/symptom

onset. The symptom resolution date was patient’s first date free from

any sign or symptom. The date of recovery was considered as the

second SARS-CoV-2-negative result date of their nasopharyngeal or

throat swab.

2.5 Data management and analysis

Continuous variables were expressed as mean ± standard deviation

(SD) for the normally distributed data or median with interquartile

range (IQR) for the skewed data. Descriptive analysis of survival data

was presented graphically using Kaplan–Meier estimator. Log-rank

test was used to compare the survival experience of different cate-

gories of covariates. The proportional hazard assumption was checked

using Schoenfeld residual test. Cox proportional-hazards regression

model was used to determine the potential risk factors associatedwith

the time to sign and symptom resolution among symptomatic COVID-

19 cases. Statistical significance was defined as P < 0.05. All analyses

were done using STATA version 16.1 software.

2.6 Ethical clearance

The study protocol was developed by the study team and reviewed

by the Ethiopian Public Health Institute’s Institutional Review Board.

The protocol was approved (Ethics Ref. No. EPHI 6.13/690). Informed

consent from every participating case was obtained. Data security and

participants’ confidentiality were maintained at all levels of data man-

agement. All methodswere performed in accordancewith the relevant

guidelines and regulations.

2.7 Definitions

The following definitions are according to the National Institute for

Health (NIH) treatment guideline updated on April 2021:

∙ Mild Illness: Individuals who have any of the various signs and symp-

toms of COVID-19 (e.g. fever, cough, sore throat, malaise, headache,

muscle pain, nausea, vomiting, diarrhoea, loss of taste and smell) but

who do not have shortness of breath, dyspnoea or abnormal chest

imaging.

∙ Moderate Illness: Individuals who show evidence of lower respira-

tory disease during clinical assessment or imaging and who have an

oxygen saturation (SpO2)≥94% on room air at sea level.

∙ Severe Illness: Individuals who have SpO2 < 94% on room air at

sea level, a ratio of arterial partial pressure of oxygen to frac-

tion of inspired oxygen (PaO2/FiO2) <300 mm Hg, respiratory fre-

quency>30 breaths/min or lung infiltrates>50%.

∙ Critical Illness: Individualswhohave respiratory failure, septic shock

and/or multiple organ dysfunction.

3 RESULTS

A total of 124 symptomatic COVID-19 patients with a mean age of 42

years (±17) were followed up to see symptom or sign resolution date.

The majority (76%) of participants were male. The higher proportion

of the participants (66%) had BMI < 25 kg/m2, and 29% of them had

comorbidity (Table 1).

Thirty-six patients had reported to have at least one pre-existing

medical condition. The most predominant pre-existing medical condi-

tions were non-communicable diseases, particularly, Diabetes Melli-

tus and Hypertension. The median duration of symptom resolution in

those with andwithout comorbidities was similar (Table 2).

Respiratory and neurological illnesses were among the most com-

monly reported signs and symptoms in the study participants. The
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TABLE 1 Background information of the study participants
(N= 124)

Variables Category

Frequency

(n)
Percent

(%)

Age Mean= 42 years± 17

Min= 17,Max= 95

Sex Female 30 24

Male 94 76

BMI Mean=24.2 kg/m2
±4.2

Min= 16.9, Max= 50.4

BMI category <25 kg/m2 82 66

≥25 kg/m2 42 34

Comorbidity Have no comorbidity 88 71

Have at least one

comorbidity

36 29

TABLE 2 Reported comorbidities andmedian duration of
symptom resolution (N= 36)

Comorbidity Frequency

Median

days of

symptom

resolution IQR

HIV/AIDS 4 10 19.5

Diabetes 18 5.5 2

Heart disease 3 5 3

Hypertension 18 5 5

Asthma 3 6 5

Chronic liver disease 5 6 3

Chronic kidney disease 2 5.5 3

Cancer 6 7 3

majority of the participants (59%) had cough and only a few had

reported gastrointestinal illness (10%) (Figure 1)

All the study participants had signs or symptoms before the date of

diagnosis for SARS-CoV-2 by rRT-PCR. The median duration between

the date of diagnosis and date of sign or symptom onset was four days,

F IGURE 1 Percentage of signs and symptoms of COVID-19
patients

F IGURE 2 Proportion of participants and date of diagnosis

ranging fromone to twenty-threedays. Themajority of theparticipants

(51%)were diagnosedwith the virus in five days after the onset of signs

or symptoms and 35% in five to nine days. Only 4% were diagnosed

after fifteen days of sign or symptom onset (Figure 2).

Themedian duration of identification of COVID-19 patients in com-

munity screening was four days after being symptomatic. The median

duration of the symptoms’ resolution was seven days (IQR = 5). The

median duration of recovery from the virus, rRT-PCR-negative test for

SARS-CoV-2, was sixteen days (IQR = 13) after symptom resolution

(Figure 3).

The median duration of sign or symptom resolution of COVID-

19 in the study participants was seven days with a minimum of two

and a maximum of sixty-eigh days. The median duration of symp-

tom resolution in males was eight days, whereas it was six days in

females. Participants with BMI ≥ 25 kg/m2 took a longer duration to

get free of their respective signs or symptoms compared with those

with BMI < 25 kg/m2. Duration of symptom resolution in those with

andwithout comorbidity was similar.

Controlling for age and comorbidity, sex was found to be a signif-

icant predictor of sign or symptom resolution. The hazard of having

delayed sign or symptom resolution in males was 55% higher than in

females (P=0.039; CI: 0.22–0.96) and the hazard of the delayed sign or

symptom in those with BMI ≥ 25 kg/m2 was 35% higher than in those

with BMI < 25 kg/m2 (P = 0.041; CI: 0.44–0.98). Age and comorbid-

ity had no association with a delayed sign or symptom in COVID-19

patients (Table 3).

4 DISCUSSION

In this study, we have determined the median duration of symptoms’

resolution of COVID-19 and explored predictors of symptom resolu-

tion among symptomatic COVID-19 patients in Ethiopia. The median

duration of sign or symptom resolution of COVID-19 in the study par-

ticipants was 7 days with a minimum of 2 and a maximum of 68 days.

Controlling for influencing covariates, sex and BMI were found to be

significant predictors of sign or symptom resolution. In this study, age
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F IGURE 3 Median durations of symptoms and recovery

TABLE 3 Predictors of duration of symptom resolution among COVID-19 patients: Cox proportional-hazards analysis (n= 124)

Variables Categories

Duration of

symptom

resolutionb
Log-rank

test, P-value AHR (95%CI) P-value AHR

Age 42 years± 17 0.99 (0.97, 1.01) 0.611

Sex Male 8 0.269 0.45 (0.22, 0.96) 0.039b

Female 6 1

Comorbidity No comorbidity 7 1

At least one comorbidity 7 0.926 0.69 (0.33, 1.44) 0.32

BMI <25 kg/m2 6 1

≥25 kg/m2 8 0.051 0.65 [0.44, 0.98] 0.041b

aSymptom resolution duration was defined as duration from the first date of first sign or symptom onset to the last date of any sign or symptom.
bWhen adjusted for age and comorbidity, sex and BMIwere significant determinant of signs or symptoms’ resolution.

and comorbidity had no association with a delayed sign or symptom in

COVID-19 patients.

According to Chang et al.19 and Siordia Jr. et al.,22 the commonly

reported symptoms in patients with COVID-19 were fever, cough, and

dyspnoea. Headache, loss of smell and nasal obstructionwere themost

commonclinical presentationsofmild tomoderatepatients inEurope,6

whereas fever, cough, dyspnoea and fatigue were the most common

clinical presentations in Asian.23,24 Our study also reported a similar

finding in which cough, fever, headache and sore throat were among

the most common signs and symptoms. Furthermore, the finding of

this study showed that Diabetes Mellitus and hypertension were the

most common comorbidities among study participants. Hypertension,

diabetes mellitus and cardiovascular disease were the most commonly

reported comorbidities according to a study done on the clinical fea-

tures of COVID-19.22

The median duration of symptom resolution in our study is compa-

rable to a study done in Beijing, China by Chang et al. that reported a

median duration of 8 days (IQR = 6.25–11.5).19 However, this study’s

median duration is lower than the median duration of a study done in

Soonchunhyang University Seoul Hospital (ten days with a minimum

of two and a maximum of thirty-eight days),25 in European hospitals

(eleven and half a day with a standard deviation of 5.7)6 and in the hos-

pitals outside Wuhan (eleven days).26 Difference in genetics, sociode-

mographic status, patient’s disease status and sample sizemight be the

possible reasons for the differences observed in themedian duration of

symptom resolution in the above-mentioned studies and ours.

There is yet little information on the predictors of duration of

COVID-19 signs and symptoms’ resolution; however, the finding of this

study revealed that sex and BMI were associated with the duration of

COVID-19 symptoms’ resolution. The hazard of having delayed sign or
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symptom resolution in males was more likely than in females. The rea-

son might be that females are less likely to have complications related

to viral infections because of innate immunity, steroid hormones and

sex hormones.6 However, a study conducted on symptomduration and

a risk factor for delayed return to usual health among outpatients with

COVID-19 in the United States reported that there was no significant

association between sex and return to usual health.7

COVID-19 patients with BMI ≥ 25 kg/m2 have delayed duration of

COVID-19-related sign or symptom resolution. This finding is similar

to the study done in the United States and reported that those with a

higherBMIwere twice less likely to return to usual health state as com-

pared with those with lower BMI (<30 kg/m2).7 A retrospective study

conducted on COVID-19 patients in New York City had also revealed

that obese (BMI ≥ 30 kg/m2) patients had a significantly higher rate of

intensive care unit admission or death.27 Moreover, a dose–response

meta-analysis study conducted on BMI and outcome in patients with

COVID-19 indicated that BMI≥ 30 kg/m2 was associated withmortal-

ity and severity in patients with COVID-19.28

This study showed that agewas not significantly associatedwith the

duration of COVID-19 sign or symptom resolution. However, a study

conducted in the United States showed that older age was associated

with delayed return to their usual health state.7 The age-dependent

defects in T-cell and B-cell function and excess production of type 2

cytokines lead to a deficiency in control of viral replication and more

prolonged pro-inflammatory responses, which in turn lead to poor

outcome.9,29 A prospective cohort study conducted on critically ill

patients with laboratory-confirmed COVID-19 patients in New York

City also reported that older age patients were more likely to develop

progressive COVID-19 and die.30 In our study, the average age of par-

ticipants was 42 years with a standard deviation of ±17 and the age

of 95% of the participants was less than 65 years. This could mask the

possible association between age and symptom resolution. Our study

is the first published work in Africa to report the average duration and

predictors of the symptom resolution of COVID-19.

4.1 Limitations of the study

Although using prospective follow-up study is the strength of this

study, the results shall be interpreted with caution. There could be a

chance that duration of mild symptoms might be overlooked by indi-

viduals and not reported. In addition, the average age of participants

in this study was 42 years. Apart from small sample size, the relatively

younger age group in this study compared to the other populations in

theWesternworld should be taken into considerationwhen comparing

and interpreting the findings.

5 CONCLUSION

Our findings showed that the median duration of COVID-19 sign

or symptom resolution was seven days. Being male and/or having a

BMI ≥ 25 kg/m2 were predictors of delayed sign or symptom reso-

lution period. An average of two weeks were required to be cured

of SARS-CoV-2 for symptomatic patients after symptom resolution.

Therefore, it is important to consider proportion of males and/or those

with BMI ≥ 25 kg/m2 when preparing isolation and treatment centres.

Males and patients with BMI ≥ 25 kg/m2 shall also be given priority

when shielding from the COVID-19.
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