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Background: The world is currently facing a pandemic of Coronavirus Disease 2019 (Covid-19). It has caused significant morbidity
and mortality. So far little is known about recovery time (prolonged hospital stay) from Covid-19 and its determinants in Ethiopia as
well as in the study area. Therefore, the aim of this study was to determine time to recovery from Covid-19, and identify predictors of
time to recovery among patients admitted to treatment centers of Southern Nations Nationalities and Peoples Region (SNNPR).
Methods and Materials: A facility-based retrospective cohort study was conducted among Covid-19 patients admitted to care
centers of SNNPR from May 30, 2020 to October 15, 2021. A sample of 845 patients was included in the study. Summarization of the
data was done using mean (standard deviation) and median (inter quartile range). Kaplan–Meier Survival Curve was used to estimate
recovery time from Covid-19 and the independent effects of covariates on recovery time was analyzed using multivariable Cox-
proportional hazard model.
Results: The incidence density of recovery was 8.24 per 100 person-days (95% CI: 7.67, 8.85). The overall median recovery time was
10 days (IQR: 8–16 days). Critical stage of Covid-19 (aHR = 0.19, 95% CI: 0.12, 0.29), severe stage of Covid-19 (aHR = 0.40, 95%
CI: 0.29, 0.56), mechanical ventilation (aHR = 0.20, 95% CI: 0.073, 0.56) and treatment center (aHR = 0.68, 95% CI: 0.51, 0.90) were
significant predictors of recovery rate among Covid-19 patients.
Conclusion: The median time to recovery from Covid-19 was relatively short. The incidence density of recovery was 8.24 per
100 person-days. The hazard of recovery was lower for patients at higher levels of Covid-19 severity and for patients in need of
mechanical ventilation. Early identification of severity levels of the patients is required at the time of admission. Special attention,
critical follow–up and management is warranted for patients at higher levels of Covid-19 severity.
Keywords: COVID-19, time to recovery, incidence density, Southern Ethiopia

Introduction
The world is currently facing a pandemic of Coronavirus Disease 2019 (Covid-19). Severe Acute Respiratory Syndrome
Coronavirus Type 2 (SARS-CoV-2) was identified as the cause of Covid-19 in December 2019 in Wuhan, the Hubei
province of China.1,2 The coronavirus infection primarily targets the human respiratory system.3 Patients may be
asymptomatic, have atypical symptoms such as hyposmia, nasal congestion, rhinorrhea, sputum, abdominal discomfort,
vomiting, and diarrhea, or have classic symptoms suc as fever, headache, dry cough, and dyspnea.4 Based on severity,
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Covid-19 is classified as mild, moderate, severe and critical illness.5 Despite the measures established to control the
outbreak,6 SARS-CoV-2 has spread globally, and was declared a pandemic by the World Health Organization (WHO) on
March 11, 2020.7 As of May 20, 2022, there had been 521,920,560 confirmed Covid-19 cases and 6,274,323 deaths all
over the world since the first case was reported. The continent with the most cases (219,393,358) was Europe followed
by America (155,496,306). Africa has the sixth highest number of confirmed cases (8,935,659) and deaths (172,260)
according to WHO regions as of May 20, 2022.8

The outcome of disease varies from uneventful recovery to multi-organ dysfunction (including respiratory failure,
septic shock, acute cardiac damage, or acute renal failure), psychological trauma as well as death depending on
characteristics of individual patients.9–11 It kills 5 out of every 100 patients.8 Covid-19 has the potential to have
catastrophic economic implications. On average, hospitals lose thousands of dollars per Covid-19 patient due to length
of stay and resource intensity.12 In individuals hospitalized with severe COVID-19, prolonged symptom duration and
impairment are prevalent.13

There is no specific Covid-19 treatment other than infection management and supportive care. Aside from case
fatality, prolonged hospitalization is a well-known predictor of disease severity care.1,2

Older age, the existence of pre-existing comorbidities, gender, smoking history, body temperature, respiratory rate,
and oxygen saturation at admission, body mass index (BMI), and aberrant significant laboratory indicators were all found
as possible predictors for recovery.1,9,14 There is evidence that the effects of the aforementioned factors vary from
location to location, implying that there is still no well-established fact about the disease. Furthermore, our country’s and
Africa’s underlying population demographics, behaviors, economic status, healthcare system, and endemic disease
patterns differ from other parts of the world, making it challenging to forecast and generalize conclusions based on
others’ setup.3

The first incidence of Covid-19 in Ethiopia was verified on March 13, 2020. The Ethiopian government has taken
several public health measures to combat the Covid-19 threat, including raising awareness, closing schools, restricting
large gatherings and movement of people, and preparing and equipping treatment centers to treat Covid-19 patients and
isolate contacts with confirmed cases.8

Despite the aforementioned safeguards, the unexpected rapid spread of the Covid-19 pandemic in Ethiopia, as well
as around the world, is placing a significant overload on hospitals, intensive care units (ICUs), and medical resources.
The number of new cases, the severity of the disease, and the mortality rate are all on the rise. The pattern may be
worsening as a result of our society’s vulnerability in the face of a triple burden of diseases, including communicable
diseases, noncommunicable diseases, and injuries, as well as a strained healthcare system.12 As of May 20, 2022, there
had been 471,145 confirmed cases of Covid-19 with 7512 deaths since the first case was reported on March 13, 2020. As
of August 25, 2020, there were 958 cases and 9 deaths in the South Nations Nationalities and Peoples Region
(SNNPR).8

As research progresses, more information regarding the disease’s clinical, epidemiologic, laboratory, and radiologic
aspects becomes available. The symptoms appear to vary from location to location, as well as from person to person,
depending on sex, age, and other factors, indicating the role of patients’ background characteristics in the clinical
presentation, severity, and fate of the disease.3 The duration of viral shedding could differ from individual to individual.15

When am I going to get better? It is a question that many admitted patients have. Increased hospitalization length places
a tremendous strain on the hospitalized patient, his or her family, and the healthcare system.16,17 Identifying risk
indicators at the time of presentation that predict illness development would aid clinicians in determining which patients
may be successfully maintained in district hospitals and which require early transfer to tertiary centers.

The quality of the offered health services at the health institution is reflected by the recovery time. Understanding the
factors that influence the length of a hospital stay can help patients and their families make informed decisions about how
long they will be in the hospital.

As a result, this research will fill in the gaps in knowledge. So far, nothing is known regarding Covid-19 recovery
time (extended hospital stay) and its determinants in the research area. The goal of this study is to use the Cox
regression model to determine time to recovery and its predictors among Covid-19 patients admitted to SNNPR
treatment centers.
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Methods and Materials
Study Setting and Period
The research was carried out at Covid-19 treatment centers of SNNPR, Ethiopia. Southern Nations Nationalities and
Peoples Region is the country’s third-largest administrative region and the most diversified in terms of language, culture,
and ethnic origin, covering more than 10% of the country’s land area. More than 80 ethnic groups live in the region. The
SNNPR’s capital city is Hawassa. It is 273 kilometers south of Addis Ababa. The SNNPR is bordered on the south by
Kenya, on the west by South Sudan, on the northwest by Gambela, and on the north and east by Oromia (Figure 1). The
research took place between May 30, 2020, and October 15, 2021. There are 17 administrative zones and 6 special
woredas in the region. In the region, there are 17 Covid-19 care centers. Over 45 indigenous ethnic groups are
represented in the SNNPR, which is made up of the main homelands of several ethnic groups. In 2018, the population
was expected to be 20,768,000.18,19

Study design: Facility-based retrospective cohort study was conducted.
Study population: All inpatients who tested positive on nasopharyngeal swab for Covid-19 using real-time reverse-

transcriptase polymerase-chain-reaction (rRT-PCR) and admitted to Covid-19 care centers of SNNPR from May 30, 2020
to October 15, 2021. Charts of patients with incomplete data for major variables (date of admission, date of discharge and
discharge status) were excluded.

Sample Size Determination
Sample size was determined using STATA software Version 15. A hazard ratio of covariates was predetermined to
obtain the maximum sample size. A hazard ratio of 0.31 for age when other covariates are held constant was found to
be a covariate of interest that maximizes the sample size.20 Other parameters were standard deviation (0.11),
probability of success (recovery) observed (0.66), 5% probability of type I error, 80% power and 0.152 probability
of loss to follow up. The total sample size required was 845 with the number of events required to be observed in the
study, E = 473.

The formula for manual calculation of the sample size is as follows.21

E ¼
ðzα

2
þz1� βÞ

2

σ2ðlnHRÞ2

E = the number of events required to be observed
Zα=2 = standard normal percentile of confident coefficient
Z1� β = standard normal percentile for the power to be achieved
σ2 = variance
lnHR = the natural logarithm of the hazard ratio.

Then, the total sample size needed in order to achieve the calculated number of events was calculated using the
following formula.

n ¼
E

prðEÞ

n = total sample size needed
E = the number of events to be observed (calculated above)
Pr (E) = the probability that the event of interest (which is recovery in this context) will occur.

Sampling Technique
Cluster sampling technique was used. There are 17 treatment centers (TC) in SNNPR. In first stage, 4 TC such as Otona
comprehensive specialized Hospital, Agana primary hospital, Worabe comprehensive specialized hospital and Nigist
Elleni Mohammed memorial comprehensive specialized hospital were selected randomly. We included all patients
hospitalized in these treatment centers consecutively.
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Data Collection Tool and Procedure
A data extraction tool was developed using the selected variables from the patient registration, follow up and discharge
forms, and literatures. The tool has socio-demographic and clinical sub-sections. Trained health professionals who have
been working in the treatment center extracted the data.

Figure 1 Map of Southern Nations Nationalities and Peoples Regional State (SNNPRS) displaying administrative zones and special woredas covered by the study (retrieved at:
www.rippleethiopia.org/page/snnpr).
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Data Quality Assurance
Data collectors and supervisors were trained on sampling technique, content of data extraction tool, data extraction
procedures and risks of poor data quality. Supervision was carried out for receiving completed check lists, dealing with
errors and updating data collectors. Timely feedback was communicated to the data collectors. Continuous variables were
checked for outliers by box plot.

Study Variables
Outcome variables: Time to Recovery from Covid-19.

Independent variables: Age, sex, place of residency, TC, presence of co-morbidity, severity levels and oxygen
supplement.

Operational Definition
Recovery: Recovery from Covid-19 infection as evidenced by two negative PCR tests done at least 24 hours apart and
improvement in symptoms.

Time to Recovery: The time from confirmation of infection with a laboratory test to when the patient is discharged
from the center after two negative PCR tests done at least 24 hours apart and improvement in symptoms calculated by
number of days (hospital stay).

Median time of recovery: is the time when 50% of the patients recovered.
Event: Recovery from Covid-19 infection.
Censoring: patients lost to follow-up, transferred out, died or completed the follow-up period without achieving

recovery.
Incidence density of recovery: number of recovered cases during follow-up period per sum of the lengths of time each

study participant was observed and at risk of recovery.
Asymptomatic patient: any patient who has tested positive for Covid-19 but does not have any symptoms.
Mild cases: Symptomatic patients meeting the case definition for Covid-19 without evidence of hypoxia or

pneumonia.
Common symptoms include fever, cough, fatigue, anorexia, dyspnea, and myalgia. Other non-specific symptoms include

sore throat, nasal congestion, conjunctivitis, runny nose, headache, diarrhea, nausea/vomiting, and loss of smell/taste.

Moderate Cases
Adolescent or adult: clinical signs of pneumonia (i.e., fever, cough, dyspnea, fast breathing) but no signs of severe
pneumonia, including blood oxygen saturation levels (SpO2) ≥90% on room air.

Children: clinical signs of non-severe pneumonia (i.e., cough or difficulty breathing plus fast breathing and/or chest
indrawing) and no signs of severe pneumonia. Fast breathing is defined as:

● <2 months of age: ≥60 breaths/minute
● 2–11 months of age: ≥50 breaths/minute
● 1–5 years of age: ≥40 breaths/minute.

Severe Cases
Adolescent or adult: clinical signs of pneumonia (i.e., fever, cough, dyspnea, fast breathing) plus one of the following:

● Respiratory rate >30 breaths/minute
● Severe respiratory distress
● SpO2 <90% on room air.

Children: clinical signs of pneumonia (i.e., cough or difficulty in breathing) plus at least one of the following:
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● Central cyanosis or SpO2 <90%.
● Severe respiratory distress (e.g., fast breathing, grunting, very severe chest in drawing).
● General danger sign: inability to breastfeed or drink, lethargy or unconsciousness, or convulsions.
● While the diagnosis can be made on clinical grounds, chest imaging may assist in diagnosis and identify or exclude
pulmonary complications.

Critical Cases
• Presence of acute respiratory distress syndrome (ARDS), sepsis, or septic shock.

• Other complications include acute pulmonary embolism, acute coronary syndrome, acute stroke, and delirium.

Data Analysis
Data entry and cleaning was done in EpiData. Stata software version 15 was used to analyze the data. Percentages and
frequencies were used to summarize categorical variables. The results were presented by tables, texts and graphs based
on the nature of the variable. Mean with standard deviation and median with interquartile range were used to summarize
normally and non-normally distributed continuous variables, respectively.

Kaplan–Meier Survival Curve was used to describe proportion of hospital stays over time and to compare groups. The
log rank test was used to test the null hypothesis of no difference in the distribution of survival times.

Cox proportional hazards regression modeling was used to analyze the data. All covariates with p-value <0.25
were entered into the multivariable model. Adjusted hazard ratios with their 95% Confidence Interval (CI) was
estimated and p-value less than 0.05 was used to declare presence of significant association between recovery and
covariates.

Assessing Model Assumption
The Proportional hazard assumption was checked on STATA by a global test using estat phtest. The global test tests the
null hypothesis that the effect of covariate is the same over time. Overall model adequacy of proportional hazard model
was assessed by using Cox Snell residual graph.

Results
We included 845 patients, two-thirds (66.98%) were male. The median age of the participants was 30 years (IQR: 40–65
years) with 36.69% of the participants aged ≥40 years. Majority of the participants (46.27%) were from OCSH TC
(Table 1).

Baseline Clinical Characteristic of Patients
More than one-fifth (22.72%) of the patients had comorbidity. Nearly 10% (9.82%) of the patients had received oxygen
supplementation, of them 2.72% were on mechanical ventilation, and 5.44% were on nasal oxygen. More than half
(56.21%) of the patients were asymptomatic (Table 2).

Hypertension was the commonest comorbidity (4.26%) followed by diabetes mellitus (3.55%) (Figure 2). Concerning
severity of the disease, 17.51% had mild disease and 12.07% had severe disease (Figure 3).

Incidence of Recovery and Treatment Outcome
Out of 845 patients, 751 (88.88%) of them recovered with improvement and 70 (8.28%) died (Figure 4). The total person
days contributed by the study participants were 9108 days. The overall incidence density of recovery obtained was
8.24 per 100 person-days (95% CI: 7.67, 8.85).

The incidence density of recovery from Covid-19 within first five days, 5–10 days, 10–15 and 15–20 days was 1.04,
12.19, 19.1 and 24.83 per 100 person-days (PD), respectively. The incidence density of recovery from Covid-19 was
80.59 per 100 PD and 86.25 per 100 PD among males and females, respectively. The incidence density of recovery was
63.83 per 100 PD and 88.52 per 100 PD respectively among patients with comorbidity and without comorbidity
(Table 3).
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Median Time to Recovery from Covid-19 (Survival Estimation)
According to the Kaplan–Meier survival estimation the overall median recovery time was 10 days (IQR: 8–16 days). As
shown below the graphs decrease rapidly during the first 20 days showing most patients recovered from Covid-19 during
this period (Figure 5).

To see the difference in recovery rate between strata of categorical variables a separate Kaplan–Meier survivor
functions curve was constructed. As shown in the graphs the recovery rate varied with sex, age, comorbidity and severity.
A Log rank test supported the graphically suggested difference in recovery rate among strata of variables (Figure 6–9).

Table 1 Socio-Demographic Characteristics of Covid-19 Cases Admitted to
Treatment Centers of Southern Ethiopia, 2021

Variables Category Survival Status Total (%)

Recovered Censored

Residence Urban 454 68 522 (61.78)

Rural 297 26 323 (38.22)

Age ≤25 246 11 257 (30.41)

26–40 259 19 278 (32.90)

≥41 246 64 310 (36.69)

Sex Male 493 73 566 (66.98)

Female 258 21 279 (33.02)

Treatment Center OCSH 365 26 391 (46.27)

Agana primary hospital 202 19 221 (26.15)

WCSH 112 29 141 (16.69)

NEMMCSH 72 20 92 (10.89)

Abbreviations: OCSH, Otona Comprehensive Specialized Hospital; WCSH, Worabe Comprehensive
Specialized Hospital; NEMMCSH, Nigist Eleni Mohammed Memorial Comprehensive Specialized Hospital.

Table 2 Clinical Characteristics of Covid-19 Cases Admitted to Treatment Centers of
Southern Ethiopia from May 30, 2020–October 15, 2021

Variables Category Survival Status Total (%)

Recovered Censored

Comorbidity Yes 143 49 192 (22.72)

No 608 45 653 (77.28)

Oxygen supplemented No 711 51 762 (90.18)

Nasal oxygen 31 15 46 (5.44)

Oxygen mask 9 5 14 (1.66)

Mechanical ventilation 19 4 23 (2.72)

Symptom Asymptomatic 459 16 475 (56.21)

Symptomatic 292 78 370 (43.79)
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Predictors of Time to Recovery from Covid-19
In a bivariate Cox regression analysis covariates with p-value <0.25 such as age, sex, comorbidity, severity, oxygen
supplement and treatment center were considered for multivariable analysis. In multivariable analysis severity, oxygen
supplementation and treatment center were significantly associated with recovery rate. The proportional hazard assump-
tion was satisfied for the significantly associated variables.

The hazard of recovery was 81% lower for patients who were critical compared with asymptomatic patients (aHR =
0.19, 95% CI: 0.12, 0.29). Severely ill patients had 60% lower hazard of recovery compared with asymptomatic patients

Figure 2 Frequency distribution of types of comorbidity among Covid-19 cases admitted to treatment centers of Southern Ethiopia from May 30, 2020–October 15, 2021.
Notes: , Chronic liver disease; , Renal disease; , Chronic cardiac disease; , Diabetes mellitus (DM); , Hypertension; , Other (Asthma,
tuberculosis, HIV, chronic lung disease and malignancy); , No comorbidity.

0 

10 

20 

30 

40 

50 

60 

Assymptomatic Mild Moderate Severe Critical 

Severity level 

Figure 3 Percentage distribution of Severity levels among Covid-19 cases admitted to treatment centers of Southern Ethiopia from May 30, 2020- October 15, 2021.
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(aHR = 0.40, 95% CI: 0.29, 0.56). The hazard of recovery was 80% lower for patients who were on mechanical
ventilation compared with patients who did not use oxygen supplement (aHR = 0.20, 95% CI: 0.073, 0.56). The hazard of
recovery was 32% lower for patients treated in Otona comprehensive specialized hospital compared with patients treated
in Worabe comprehensive specialized hospital (aHR = 0.68, 95% CI: 0.51, 0.90) (Table 4).

Model Goodness-of-Fit
Adequacy of a fitted model was assessed by using Cox Snell residuals after fitting multivariable Cox Proportional Hazard
Model. The graph of Nelson–Aalen cumulative hazard function and the Cox Snell residuals variable were compared with

Figure 4 Percentage distribution of treatment outcome among Covid-19 cases admitted to treatment centers of Southern Ethiopia from May 30, 2020–October 15, 2021.
Notes: , NR, Recovered; , Died; , Transferred; , Lost.

Table 3 Incidence Density of Recovery by Strata of Categorical Variables Among Covid-19 Cases
Admitted to Treatment Centers of Southern Ethiopia from May 30, 2020–October 15, 2021

Variables Category Recovered Person Time
(in Days)

Incidence Density
(Per 100 PD)

Residence Urban 454 6861 83.14

Rural 297 2247 88.32

Age ≤25 246 2690 91.44

26–40 259 2928 88.45

≥41 246 3490 70.48

Sex Male 493 6117 80.59

Female 258 2991 86.25

Comorbidity Yes 143 2240 63.83

No 608 6868 88.52

Severity level Asymptomatic 459 4825 95.12

Mild 134 4825 69.96

Moderate 51 554 69.96

Severe 73 1169 49.64

Critical 34 943 25.76

Abbreviation: PD, person-days.
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Figure 5 Cumulative survival distribution among Covid-19 patients admitted to treatment centers of Southern Ethiopia from May 30, 2020–October 15, 2021.

Log rank test(P-value=0.000) 
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Figure 6 Cumulative survival distribution by age among Covid-19 patients admitted to treatment centers of Southern Ethiopia from May 30, 2020–October 15, 2021.

https://doi.org/10.2147/IDR.S365986

DovePress

Infection and Drug Resistance 2022:153056

Lemma Tirore et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Log rank test(P-value=0.025)  

0 10 20 30 40  
analysis time  
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Figure 7 Cumulative survival distribution by sex among Covid-19 patients admitted to treatment centers of Southern Ethiopia from May 30, 2020–October 15, 2021.

Log rank test(P-value=0.001)  
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Figure 8 Cumulative survival distribution by comorbidity among Covid-19 patients admitted to treatment centers of Southern Ethiopia from May 30, 2020–October 15,
2021.
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the hazard function to the diagonal line. As shown in the graph the hazard function follows the line which indicates that
the model fitted the data well (Figure 10).

Discussion
The aim of this study was to determine time to recovery, the incidence of recovery and its predictors among Covid-19
patients admitted at TCs of Southern Ethiopia from May 30, 2020–October 15, 2021. The median time to recovery from
Covid-19 was 10 days (IQR: 8–16 days). This is approximately similar to the median recovery time found in studies done
in Osaka City Juso Hospital, Japan (11 days),22 Milan, Italy (14 days),20 in China, Guangzhou Eighth People’s Hospital
(12 days),23 in Singapore (12 days),24 in China, Zhejiang University and the Shenzhen Third People’s Hospital (15
days)25 and in Ethiopia at Millennium Covid-19 Care Center (14 days)26 and in Wollega University Referral Hospital (18
days).27 This time to recovery is shorter than the findings in Israel (20–21 days),28 Eka Kotebe General Hospital (19
days)29 and in tertiary care hospital in Harar (44 days).30 However, this finding is higher than the median recovery time
reported from University of California San Diego Health (7 days).31 The discrepancy in median recovery time among
studies could be due to the difference in disease severity, sample size, background difference among patients and the
difference in service quality among care centers and difference in time of disease identification (diagnosis). For example,
in a study done in Harar, Ethiopia, 13.18% of the patients were asymptomatic which is very much smaller than the
number of asymptomatic patients in this study (56.21%).30 It is likely to take longer duration for patients with severe
Covid-19 to recover than asymptomatic patients.32

The incidence density of recovery was 8.24 per 100 person-days (95% CI: 7.67, 8.85). However, the incidence of
recovery in this study was higher than the recovery rate in Wollega University Referral Hospital (4.38 per 100 person-
days).27 The difference in comorbidity distribution and severity level of disease could explain the disagreement among
studies. Also the variation in quality of service and socio-demographic characteristics of the patients could be a reason
for a discrepancy among studies. Obviously, settings are different in terms of availability of medical equipment and
staff.

Expectedly, severely and critically ill patients at the time of admission had lower hazard of recovery. The hazard of
recovery was 81% and 60% lower for patients who were critically and severely ill compared with asymptomatic

Log rank test(P-value=0.003)  

0 10 20 30 40  
analysis time  

assyptomatic mild  
moderate severe  
critical  

Kaplan-Meier survival estimates  

Figure 9 Cumulative survival distribution by severity among Covid-19 patients admitted to treatment centers of Southern Ethiopia from May 30, 2020–October 15, 2021.
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patients.33 This is similar to the findings in studies done in Jakarta, Indonesia34 and Millennium Covid-19 Care Center,
Ethiopia.26 The possible reason for this finding could be that the lymphocyte count falls as Covid-19 clinical stages
advance, thus, severe and critical clinical stages result in poor clinical outcome.35,36 Also, this outcome is expected
because severely and critically ill patients develop refractory respiratory failure which requires aggressive management
such as tracheal intubation and mechanical ventilation which are not generally available in health facilities of low-income
settings like ours.

The hazard of recovery was lower for patients who were on mechanical ventilation compared with patients who did
not use oxygen supplementation. This is in line with a study done in China.37 The strength of this study is that it included
a large sample size and considered multi centers which represent the Covid-19 cases of the region. The application of
advanced statistical technique is another strength of this study. Use of secondary data makes it difficult to control some

Table 4 Cox Proportional Hazards Analysis of Predictors of Time to Recovery Among Covid-19
Patients Admitted to Treatment Centers of Southern Ethiopia from May 30, 2020–October 15, 2021

Variables Category CHR (95% CI) aHR (95% CI) P-value

Residence Urban 0.45 (0.3, 1.20) 0.07

Rural 1

Age ≤25 1 1

26–40 0.96 (0.65, 0.98) 0.96 (0.80, 1.14) 0.67

≥41 0.68 (0.4, 0.85) 1.01 (0.82, 1.25) 0.89

Sex Male 1 1

Female 1.15 (1.02, 2.05) 0.96 (0.83, 1.12) 0.67

Treatment Center OCSH 0.65 (0.23, 0.86) 0.68 (0.51, 0.90) 0.008*

Agana primary
hospital

1.47 (1.02, 1.59) 1.15 (0.86, 1.53)

WCSH 1 1

NEMMCSH 0.75 (0.32, 0.89) 1.09 (0.78, 1.52)

Severity Level Asymptomatic 1 1

Mild 0.76 (0.45, 0.85) 0.72 (0.59, 0.89) 0.003*

Moderate 1.07 (0.85, 1.32) 0.90 (0.65, 1.25) 0.54

Severe 0.51 (0.21, 0.86) 0.40 (0.29, 0.56) 0.0001*

Critical 0.21 (0.15, 0.56) 0.20 (0.12, 0.29) 0.0001*

Comorbidity Yes 1 1

No 1.62 (1.12, 1.75)

Oxygen
supplemented

No 1 1

Nasal oxygen 0.99 (0.12, 1.33) 0.92 (0.62, 1.41) 0.71

Oxygen mask 1.26 (1.05, 1.5) 0.85 (0.34, 2.09) 0.73

Mechanical ventilation 0.25 (0.12, 0.65) 0.20 (0.07, 0.56) 0.002*

Note: *-P-value <0.05.
Abbreviations: CHR, crude hazard ratio; AHR, adjusted hazard ratio; CI, confidence interval; OCSH, Otona Comprehensive
Specialized Hospital; NEMMCSH, Nigist Elleni Mohammed Memorial Comprehensive Specialized Hospital; WCSH, Worabe
Comprehensive Specialized Hospital.
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confounders such as laboratory markers. The data on comorbidity were oral reports which might not represent the real
status of the patients.

Conclusion
The median time to recovery from Covid-19 was relatively short. The incidence density of recovery was 8.24 per
100 person-days. The hazard of recovery was lower for patients at higher levels of Covid-19 severity and for patients in
need of mechanical ventilation. Early identification of severity levels of the patients is required at the time of admission.
Special attention, critical follow–up and management is warranted for patients at higher levels of Covid-19 severity.
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Figure 10 Cox Snell residual test for overall adequacy of the model fitted for time to recovery among Covid-19 patients admitted to treatment centers of Southern
Ethiopia from May 30, 2020–October 15, 2021.
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