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Abstract
Background: The newly identi�ed virus, Severe Acute Respiratory Syndrome Corona Virus-two (SARS-CoV-
2) has claimed more than a million lives worldwide since it was �rst recognized in Wuhan, China in
December 2019. 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. Therefore, this study aims to assess the median duration of COVID-19 signs and symptoms
resolution and explore it’s predictors among symptomatic COVID-19 patients in Ethiopia

Methods: A hospital-based prospective cohort study involving 60 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 admitted to the hospital from March 18 to June 27,
2020. Physicians at the center recorded the data using a log sheet. Cox proportional-hazards regression
model was conducted. Statistical signi�cance was de�ned at P<0.05. All analyses were done using
STATA version 16.1 software.

Results: A total of 60 symptomatic COVID-19 patients with a mean age of 34.8 years (+1.8) 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 68 days. Sex and Body Mass Index (BMI) were statistically signi�cant
predictors of the 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 to 0.96) and the hazard of the delayed sign or
symptom in those with BMI ≥25 was 48% higher than in those with BMI <25 (P=0.051; CI: 0.272 to
1.003). In this study, age and comorbidity had no association with the duration of sign or symptom
resolution in COVID-19 patients.

Conclusions: The median duration of COVID-19 symptom resolution was seven days. Being male or
having a BMI ≥ 25 were predictors for having a delayed sign or symptom resolution time. Therefore,
understanding the duration of COVID-19 sign or symptom resolution helps to guide the patient isolation
period and prioritize COVID-19 patients to be shielded.

Background
The newly identi�ed virus, Severe Acute Respiratory Syndrome Corona Virus-two ( SARS-CoV-2) has
claimed more than 700,000 lives worldwide since it was �rst recognized in Wuhan, China in December
2019[1]. Currently, there is no vaccine or cure that has passed all clinical trials required for approval.
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 respiratory 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 in many countries limiting the spread of the virus.
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According to the Centers for Disease Control and Prevention (CDC) recommendation, patients are
discharged from isolation centers based on two consecutive negative reverse transcriptase polymerase
chain reaction (rRT-PCR) test results of nasopharyngeal swabs obtained at least 24 hours apart, and
resolution of respiratory symptoms and fever without the use of fever- reducing medicine[4].

On May 27, 2020, World Health Organization (WHO) put forward new criteria for discharging patients
from isolation. The resolution of symptoms is taken as a criteria to discharge patients without laboratory
tests. WHO recommends discharging symptomatic patients ten days after symptom onset, plus at least 3
days without symptoms (without fever and respiratory symptoms); and discharge of asymptomatic
patients ten days after �rst positive test result without requiring 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 the WHO-China mission on Corona Virus Disease 2019, the top �ve 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 recovered was 11.5 ± 5.7 days [6]. WHO reported that the median
duration for symptoms to resolve takes 2 weeks while it takes 3–6 weeks for patients with severe or
critical disease[3]. However, a study conducted among outpatients with COVID-19 in a Multistate Health
Care Systems Network in the United States reported that mild cases took at least 2 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, presence of underlying diseases
were reported in several studies[6, 8, 9].

There are various studies that illustrated the duration of viral shedding among COVID-19 Patients.
According to these studies, the median duration of viral shedding ranged from 8 to 30 days while the
longest duration ranged from 37 to 47[10–17].

The duration of viral shedding is a potential indicator on the infectivity and transmissibility of epidemic
diseases. It is also one of the signi�cant criteria for discharge and provides vital information for effective
infection prevention and control [9, 18]. According to studies from Beijing and Wuhan, the median
duration of recovery from the virus after symptoms resolution is 2.5 days and 8 days [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, highest temperature at admission, male sex, CHD co-morbidity, decreased albumin
levels were among important factors that affect the duration of shedding of the virus[11, 14, 16, 21].
Corticosteroid treatment has also been indicated as predictors of longer duration of clearing of the virus
from the body[12], however, another study claimed that low-to-moderate dosage of corticosteroid had
little effect on the duration of viral excretion[11].
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This study aims to explore predictors of symptom resolution among symptomatic COVID-19 patients in
Ethiopia for the purpose of case management and prevention measures. The �ndings can be used to
tailor effective public health messages and adopt strategies for treatment and prevention measures.

Methods

Study Design and settings
A hospital-based prospective cohort study involving 60 COVID-19 cases was conducted at Eka Kotebe
General Hospital, COVID-19 Isolation and Treatment Center. The Center is the �rst hospital designated to
manage positive COVID-19 cases in Ethiopia. It has the capacity of admitting 600 cases. During the study
period, all individuals tested positive for SARS-CoV-2 on real-time reverse-transcriptase-polymerase chain
reaction (rRT-PCR) were used to be admitted to the hospital regardless of sign and symptom
development.

In this study, the dependent variable was duration of symptom resolution whereas independent variables
were age, sex, comorbidities, and body mass index.

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 March 18 to June 27, 2020. All COVID-19 cases
who manifested/reported any illness were invited to participate in the study. Recovered symptomatic
participants in the center during the study period were considered for analysis, data of those deceased
were excluded.

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 June 2020.

The symptomatic case was de�ned as any SARS-CoV-2 positive person 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.

Data collection
A log sheet to record patients’ symptom status was prepared. Physicians at the Eka Kotebe General
Hospital, COVID-19 Isolation and Treatment Center recorded the COVID-19 signs and symptoms status of
all patients every day. On-site data entry was conducted using tablets by trained data collectors in the
facility, and data were transferred to the Ethiopian Public Health Institute Server through the REDCap
system.

Data management and analysis
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Continuous variables were expressed as mean ± standard deviation (SD) for the normally distributed data
or median with inter-quartile (IQR) for the skewed data. Descriptive analysis of survival data was
presented graphically using Kaplan-Meier (KM) estimator. Log-Rank test was used to compare the
survival experience of different categories of covariates. The proportional hazard assumption (PHA) was
checked using Schoenfeld residual test. Cox proportional-hazards regression model was conducted to
determine the potential risk factors associated with the time to sign and symptom resolution among
symptomatic COVID-19 cases. Statistical signi�cance was de�ned as P < 0.05. All analyses were done
using STATA version 16.1 software.

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, participants’ con�dentiality
were maintained at all levels of data management. All methods were performed in accordance with the
relevant guidelines and regulations

Results
A total of 60 symptomatic COVID-19 patients with a mean age of 34.8 years (± 1.8) were followed up to
see symptom or sign resolution date. The majority (80%) of participants were male. The higher proportion
of the participants (67%) had BMI < 25, and 20% of them had comorbidity (Table 1).

Table 1
Background information of the study participants

Variables Category Frequency (n) Percent (%)

Age Mean = 34.8 ± 1.8    

Sex Female 12 20.0

  Male 48 80.0

BMI < 25 39 67.2

  ≥ 25 19 32.8

Comorbidities Have at least one comorbidity 12 20.0

  Have no comorbidity 48 80.0

Out of the 12 participants who had co-morbidities, �ve were self-reported Cancer patients, three HIV/AIDS
and another three were hypertensive patients (Table 2).
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Table 2
Comorbidities Reported and Median Duration of Symptom Resolution

Comorbidity Frequency Median days of symptom resolution SD

Cancer 5 7 3.29

HIV/AIDS 3 15 8.16

Hypertension 3 24 2.45

Heart Disease 1 5 0

Asthma 1 6 0

Chronic Liver Disease 1 6 0

Respiratory and neurological illnesses were among the most commonly reported signs and symptoms in
the study participants. The majority of the participants (40%) had cough and only a few had reported
gastrointestinal illness (8.3%). (Fig. 1)

All the study participants had sign or symptom before the date of diagnosis for SARS-CoV-2 by rRT-PCR.
The median duration between the date of diagnosis and date of symptom onset was 3 days, ranging
from 1–25 days. The majority of the participants (88%) were diagnosed with the virus in nine days after
the onset of sign or symptom; 66% in �ve days and 22% in 5–9 days. Few (n = 3, 5%) were diagnosed
after 20 days of symptom onset (Fig. 2).

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 68 days. The median duration of symptom resolution in
males and females was similar (7 days for males and 6 days for females). Participants with BMI > 25
took a longer duration to get free of their respective signs or symptoms compared with those with BMI < 
25. Individuals with at least one comorbidity showed less duration for resolution of signs or symptoms
(Table 3).
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Table 3
Median Duration of Symptom Resolution

Variables Category Median duration of
symptom resolution*

Log-rank
test, P-value

95%
CI

Date from symptom onset to
resolution

Min = 2, Max = 68 7    

Date from symptom
resolution to PCR negative
test

Min = 0, Max = 77 16    

Age Mean = 34.8 ± 
14.2

     

Sex Female 6 0.4130 [3,
17]

  Male 7   [6,
8]

BMI < 25 7 0.0481 [6,
7]

  ≥ 25 10   [6,
17]

Co-morbidities Have at least one
comorbidity

10 0.2596 [4,
24]

  Have no
comorbidity

7   [6,
8]

* Symptom resolution duration was de�ned as duration from the �rst date of �rst sign or symptom
onset to the last date of any sign or symptom.

The median duration of identi�cation of COVID-19 patients in community screening was three days after
being symptomatic. The median duration of the symptoms resolution was seven days. The median
duration of recovery from the virus, rRT-PCR negative test for SARS-CoV-2, was 16 days after symptom
resolution (Fig. 3).
Controlling for in�uencing covariates, sex was found to be a signi�cant 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 to 0.96) and the hazard of the delayed sign or symptom in those with BMI ≥ 
25 was 48% higher than in those with BMI < 25 (P = 0.051; CI: 0.272 to 1.003). BMI was marginally
signi�cant predictor of the symptom resolution. Age and comorbidity had no association with a delayed
sign or symptom in COVID-19 patients (Table 4).
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Table 4
Predictors of duration of symptom resolution among COVID-19 patients:

Cox Proportional Hazards Analysis (n = 58)
Variables Categories AHR(95%CI) p-value

Age 34.8 ± 14.2 0.99(0.97, 1.01) 0.611

Sex      

  Male 0.45 (0.22,0.96) 0.039

  Female 1  

Comorbidity      

  No comorbidity 1  

  At least one comorbidity 0.69(0.33,1.44) 0.32

BMI < 25 1  

  ≥ 25 0.52(0.27,1.003) 0.051

Discussion
In this study, we have determined the median duration of symptoms resolution of COVID-19 patients and
explored predictors of symptom resolution among symptomatic COVID-19 patients in Ethiopia. The
median duration of sign or symptom resolution of COVID-19 in the study participants was 7 days with a
minimum of two and a maximum of 68 days. Controlling for in�uencing covariates, sex was found to be
a signi�cant predictor of sign or symptom resolution. BMI was marginally signi�cant predictor of the
symptom resolution. In this study, age 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 dyspnea. Headache, loss of smell, and nasal obstruction were the most
common clinical presentations of mild to moderate patients in Europe [6]. While fever, cough, dyspne and
fatigue were the most common clinical presentation in Asian [23, 24].Our study also reported a similar
�nding in which cough, fever, headache, and sore throat were among the most common signs and
symptoms. Furthermore, this study �nding showed that cancer, HIV/AIDS, and hypertension were the
most common co-morbidities among study participants. Hypertension, diabetes mellitus, and
cardiovascular disease were the most commonly reported co-morbidity according to a study done on the
clinical feature of COVID-19 [22].

The median duration of symptom resolution in our study is comparable to a study done in Beijing, China
by Chang et al that reported a median duration of eight days (IRQ 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 (10 days with a minimum of 2 to a maximum of 38 days[25], in European hospitals (11.5 with a
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standard deviation of 5.7 days)[6], and in the hospitals outside Wuhan(11 days) [26]. Socioeconomic
status, patient’s disease status, and sample size might be the possible reason for the difference.

Little information on predictors of duration of COVID-19 sign or symptoms resolution is yet available, the
�nding 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 symptom resolution in males was more likely than
females. The reason might be that females are less likely to have complications related to viral infection
because of innate immunity, steroid hormones, and sex hormones [6]. However, a study conducted on
symptom duration and a risk factor for delayed return to usual health among outpatient with COVID-19 in
the USA reported that there was no signi�cant association between sex and return to usual health[7].

Our study also revealed that those COVID-19 patients with body mass index (BMI) ≥ 25 have delayed
duration of COVID-19 related sign or symptom resolution. This �nding is similar to the study done in the
USA and reported that those with a higher BMI were twice less likely to return to usual health state as
compared with those with lower BMI (< 30) [7]. A retrospective study conducted on COVID-19 patients in
New York City had also revealed that obese(BMI ≥ 30) patients had a signi�cantly higher rate of intensive
care unit admission or death[27]. Moreover, a dose-response meta-analysis study conducted on body
mass index and outcome in patients with COVID-19 indicated that BMI ≥ 30 was associated with
mortality and severity in patients with COVID-19[28].

This study showed that age was not signi�cantly associated with the duration of COVID-19 sign or
symptom resolution. However, a study conducted in the USA 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 leads to a de�ciency in control of viral replication and more
prolonged pro-in�ammatory responses, which in turn lead to poor outcome [9, 29]. A prospective cohort
study conducted on critically ill patients with laboratory-con�rmed COVID-19 patients in New York City
also reported that older age was more likely to develop progressive COVID-19 infection and to die [30]. In
our study, the average age of participants was 34 years with a standard deviation of 1.8 and the age of
95% of the participants were less than 65 years. This could mask the possible association between age
and symptom resolution.

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
individuals and not reported. Small sample size is also a limitation of this study.

Conclusion
Our �ndings showed that the median duration of COVID-19 sign or symptom resolution was seven days.
Being male and having a BMI ≥ 25 have delayed sign or symptom resolution period. An average of two
weeks were required to be cured of SARS-CoV-2 for symptomatic patients after symptom resolution in
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Ethiopia. Therefore, understanding the duration of COVID-19 sign or symptoms resolution helps to guide
the patient isolation period and overall management of symptomatic COVID-19 patients.
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Figure 1

Percentage of signs and symptoms in the study participants

Figure 2

Duration from sign or symptom onset to diagnosis
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Figure 3

Median Durations of Symptoms and Recovery


