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Background: Coronavirus disease is still a global public health emergency. Due to an inadequate healthcare system in low-income
nations like Ethiopia, the pandemic has had a devastating impact. Despite this, information on the severity of COVID-19 and related
difficulties in Ethiopia is sparse. Therefore, we aimed to determine the survival time to severity and predictors of COVID-19 in
Northwest Ethiopia.
Methods: A prospective follow-up study was conducted among 202 adult COVID-19 patients in the South Gondar zone treatment
centers. Data were entered using EpiData version 3.1 and then exported to Stata 16 for analysis. Kaplan–Meier was used to estimate
mean survival time, and Log rank tests were used to compare survival time between explanatory variable groups. A cox-proportional
hazards regression model with a 95% confidence interval and a p-value of 0.05 was used to identify covariates associated with the
outcome variable.
Results: The patients’ average age was 41.2 years. With an IQR of 4–7 days, the median time to COVID-19 severity was 5 days. The
overall COVID-19 severity rate was 6.35 (95% CI: 5.17–7.86) per 100 person-days observed. Senior adult age group (51–59 years)
(AHR = 3.59, 95% CI: 1.05, 12.23), elderly age group (≥60 years) (AHR = 2.11, 95% CI: 1.09, 12.67), comorbidity (AHR = 3.26, 95%
CI: 1.48, 7.18), high blood pressure at admission (AHR = 4.36, 95% CI: 1.99, 9.54), and high temperature at admission (AHR = 5.60,
95% CI: 2.55, 12.46) were significantly associated with COVID-19 severity time.
Conclusion and Recommendation: Patients with COVID-19 had a short median severity time, and factors like older age,
comorbidity, high temperature, and high blood pressure were all independent predictors of severity time. Patients with high body
temperature, blood pressure, comorbidity, and advanced age should be the focus of interventions to reduce progression time and
improve clinical outcomes.
Keywords: COVID-19, time to severity, predictors, South Gondar zone, Ethiopia

Introduction
The world is closely watching the outbreak of respiratory illness associated with the novel beta coronavirus.1 Initially, the
illness was termed 2019 – novel coronaviruses (n CoV), now officially named Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2).2,3 Following the SARS outbreak, five additional coronaviruses have been discovered in
humans, most recently, the Corona Virus Disease-2019 (COVID-19) believed to have originated in Wuhan, China, is
particularly pathogenic in humans and is associated with high mortality rates.4,5
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According to the World Health Organization (WHO), Coronavirus disease continues to emerge and represents a
serious issue to public health due to the severe infectivity and pathogenicity which has been classified as public health
emergency of international concern.6

Globally COVID-19 is the major public health burden due to its dramatic increase in morbidity and mortality rate
from time to time.7 In the WHO African region, in 2020, South Africa, Ethiopia, Algeria, Kenya, and Nigeria were the
countries that reported the highest number of COVID-19 confirmed cases.8

The clinical features of patients infected with COVID-19 include fever, cough, myalgia, fatigue, and shortness of
breath.1 Respiratory viruses are most contagious when a patient is symptomatic. However, there is an increasing body of
evidence to suggest that human-to-human transmission may be occurring during the asymptomatic incubation period of
COVID-19, which has been estimated to be between 2 and 10 days. People of all ages are susceptible to COVID-19. The
elderly and those with underlying chronic diseases are more likely to become severe cases.9

The disease severity was classified into different categories (mild, moderate, severe, or critical) based on the patients’
clinical symptoms, radiologic assessment, and routine laboratory investigations to help health-care workers prioritize
treatment for patients with more severe diseases and to reduce the burden on health-care systems caused by COVID-19.
Mild cases are characterized by fever, malaise, cough, upper respiratory symptoms, and/or less common features of
COVID-19 (headache, loss of taste or smell) and no pneumonia on a lung CT. If the patients have a fever, cough, and a
lung CT with pneumonia but can maintain oxygenation on room air, they are considered moderate. Patients who
presented with respiratory distress (respiratory rate >30 breaths/min), hypoxia (oxygen saturation ≤93% at rest and/or
ratio of arterial oxygen partial pressure to fractional inspired oxygen ≤300 mmHg), and more than 50% involvement seen
on chest imaging were classified as severe cases, whereas those who presented with the aforementioned criteria of
respiratory failure receiving mechanical ventilation, shock, and/or organ failure other than lung and/or ICU involvement
were classified as critical cases.10–12

In Africa, where most countries have weak health-care systems, including inadequate surveillance and laboratory
capacity, scarcity of public health human resources, and limited financial means, the pandemic may have a devastating
effect.13 Furthermore, multiple health challenges of the continent like; rapid population growth and increased movement
of people; existing endemic diseases, such as human immunodeficiency virus, tuberculosis, malaria, and increasing
incidence of non-communicable diseases might increase the spread and advancement of the disease.14

Poor prevention practices can lead to economic, social, and political crises, and an increased risk of death.15 The
benefits of COVID prevention, particularly in the developing setting like Ethiopia are invaluable because of the deprived
health system.15–17 Therefore, evidence-based prevention practices are critical to combat the spread and advancement of
Coronavirus diseases.18

Studies showed that more than a quarter of COVID-19 patients progressed to severe illnesses. In addition, the case
fatality rate of severely ill patients was reported high and reaches up to 65%.6 COVID-19 patients with severe disease
exert great pressure on the shortage of intensive care resources. To combat these challenges, it is a necessary issue to
identify and predict those seemingly-mild cases promisingly progressing to critical cases.1,19 Therefore, evidence on
survival time to severity and predictors of COVID −19 severity is important to postulate a strategy to reduce the
transition from mild to severe and critically ill conditions.

As evidence shows the incidence and severity, as well as the clinical and molecular presentation of COIVD-19, are
varied from place to place and recent studies also reported as unusual features are now being observed in the patients
with COVID-19 in different countries across the globe.20–22 Having those assumptions by researchers and witnesses from
literature makes this study more meaningful to the study area.

There is no evidence-based information on survival time and predictors of severe COVID-19 infection in Ethiopia in
general and in the South Gondar Zone in particular, though knowing these epidemiological characteristics is essential to
strengthening the existing prevention and control system and for providing pieces of evidence to the scientific world.
Therefore, we aimed to determine the survival time of COVID-19 severity and its predictors among confirmed cases in
South Gondar zone established treatment centers.
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Materials and Methods
Study Area and Period
The study was conducted in South Gondar zone treatment centers from December 2020 to April 2021. Debre Tabor
comprehensive referral hospital COVID-19 treatment center and Atsie Seyfeyared health center COVID-19 treatment
center was the only treatment centers in the South Gondar Administrative zone which is located in Debre Tabor town.
Debre Tabor town is the capital of the South Gondar Zone located 667 km from Addis Ababa (the capital city of
Ethiopia). There are seven primary and one referral hospital and more than 187 health centers in the zone. According to
the 2007 E.C population census report, the total population of the zone is around 2,578,906. Currently, the zone is hardly
working to control the COVID-19 global pandemic and there were five isolation centers prepared in the woredas (Debre
Tabor, Lay Gayint, Addis Zemen, Woreta, and Estie) of the south Gondar zone.

Study Design
An open prospective cohort study was used in Debre Tabor comprehensive referral hospital and Atsie seyfeyared health
center COVID-19 treatment centers of the South Gondar Zone from December 2020 to April 2021. The investigator
identified the study population who were diagnosed with COVID-19 at the beginning of the study and accompanies the
subjects through time. The investigator then determined the present case status of individuals, selecting only non-severe
COVID-19 cases to follow forward in time. The exposure status of the study population was determined at the beginning
of the study.

Study Population
All adult individuals who were tested positive for COVID-19 by using the RT-PCR test and admitted to the South Gondar
zone treatment centers from December 2020 to April 2021 were the study populations. All cases with COVID-19
enrolled in this study were diagnosed based on World Health Organization interim guidance.23

Eligibility Criteria
Inclusion Criteria
Adult individuals who fulfilled the standard case definition of COVID-19 infection and were admitted to the treatment
centers of the South Gondar Zone during the follow-up period despite the disease severity, type of drugs, presence of
symptoms, and co-morbidity status were included in the study.

Exclusion Criteria
Study subjects with no clear case definitions.

Sample Size and Sampling Techniques
All Covid-19 patients admitted to the Debre Tabor comprehensive referral hospital and Atsie seyfeyared health center
COVID-19 treatment centers during the study period (December 2020 to April 2021) and fulfilled inclusion criteria were
included in this study. A total of 202 COVID-19 cases were admitted to the treatment centers and included in this study.

Variables of the Study
Dependent variable: Survival time to COVID-19 severity.

Independent variables: Sex, age, religion, occupational status, educational status, residence, marital status, alcoholic
consumption, cigarette smoking, previous history of co-morbidities (hypertension, DM, HIV, asthma, heart failure, renal
and liver problems), symptoms at presentation, high temperature at admission, blood pressure at admission, co-infection,
and laboratory variables such as; WBC, lymphocyte count, neutrophil count, and PLT.
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Operational Definition and Term Definition
Survival time is the follow-up time in days from the patient was diagnosed positive for COVID-19 by using the RT-PCR
test to the occurrence of the outcome (event/censored). The event was the patients who have developed the severity of
COVID-19 infection. Censored were those individuals who have a negative test result of COVID-19, mild or moderate
COVID-19 cases, lost to follow up including discharged to home, discharged against medical advice, or transfer out to
other health institutions without knowing the outcome. Survival status is the outcome of a confirmed COVID-19 case
either having an event (severity status) or censored (negative result, loss to follow up, mild or moderate). Follow-up time:
From the time of admission of the case until discharge either an event or censorship occurs. Severity rate: the incidence
of COVID-19 severity among the confirmed non-severe cases in the specified study period from December 2020 to April
2021 was measured in person-time rates.

Severe COVID-19 cases are those COVID-19 patients that meet any of the following criteria: dyspnea or respiratory
rate ≥30 breaths/min, a saturation of peripheral oxygen (SPO2) ≤93% at a rest state, arterial partial pressure of oxygen
(PaO2)/fraction of inspired oxygen (FiO2) ≤300 mmHg, patients with >50% lesion progression in the lung imaging
within 48 hours, presence of respiratory failure and need of mechanical ventilation, the occurrence of shock, and
complicated with other organ failures that require admission to Intensive Care Unit (ICU). Moderate COVID-19 cases
are those patients that had symptoms including fever, respiratory tract symptoms, and an imaging finding of pneumonia,
but fails to meet the criteria for the severe group. Mild COVID-19 cases are those patients with mild symptoms and had
no abnormal radiological findings, including mild pneumonia.10,24

Data Collection Tools and Procedures
The data were collected through clinical observation and face-to-face interviews using structured questionnaires which
were developed after a review of relevant pieces of literature and other materials that can address the objectives of the
study. The components of the questionnaires were demographic, epidemiological, laboratory, clinical, dates of important
time points (eg, date of admission, date of outcome occurrence (event or censored), and outcome data. Real-Time
Reverse Transcription Polymerase Chain Reaction (RT-PCR) testing was used to confirm the diagnosis of COVID-19
(SARS COV-2) according to the recommended protocol.1 Blood tests and other examinations were performed upon
admission, and the time point of re-examinations was determined by physicians according to guidance aforementioned
and individual differences. The data collectors were experienced medical doctors and BSC nurses who were working in
the established treatment centers. One supervisor (medical doctor) was recruited for supervising the data collectors in the
treatment center.

Data Quality Assurance
To maintain data quality, structured questionnaires were prepared after an extensive search and review of relevant studies
on the issue. Before undertaking the data collection, the questionnaires were submitted to experts mainly for health
professionals who were working in the area to test the face and content validity and to assess whether they met the study
objectives. The questionnaire was prepared in English and was translated to the local language (Amharic); then it was re-
translated again to English by language experts to ensure consistency. The supervisor and data collectors were trained for
two days on basic principles of data collection, study overview, the questionnaires, and how to do other related activities
during data collection. The actual data collection was conducted using the local language (Amharic version). Strict daily
supervision of the data collection process was maintained throughout the data collection period. The supervisor has
checked the study site daily and received filled questionnaires after checking completeness. Completed questionnaires
were submitted to the principal investigator for the final check.

Data Analysis
Before and during data processing, the information was checked for completeness and internal consistency. For data
processing, a master sheet or template was prepared and the data was coded and entered using EpiData version 3.1 and
exported to STATA version 16 for further analysis. There were special columns for no response or missing data to arrive
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at accurate total figures. The outcome of each participant was dichotomized into censored or event. The case severity
within the follow-up period was divided by the total person-time at risk on follow-up and reported. Kaplan–Meier was
used to estimate the mean survival time and cumulative probability of survival, and Log rank tests were used to compare
the survival time between different categories of explanatory variables. To show the significance of survival differences
among different categories of covariates for pairwise or multiple comparisons, the Log rank test with a post hoc test was
used. Continuous variables with a normal distribution were represented by the mean and standard deviation (SD) while
medians with interquartile range (IQR) were used for skewed data. Frequency distribution was used for the categorical
data. For confirmed cases, demographic, epidemiological, laboratory, and clinical characteristics were summarized using
descriptive statistics.

Before running the Cox PH regression model, multi-co-linearity was checked. Residuals also were checked using the
goodness-of-fit test by Cox Snell residuals, which were satisfied with the model test. The Cox-proportional hazard
regression model assumption was also checked using Schoenfeld residual test. A bi-variable Cox-proportional hazards
regression model was fitted for each explanatory variable. Variables having a p-value <0.25 in the bivariate analysis were
fitted to the multivariable Cox-proportional hazards regression model. Hazard ratio with a 95% confidence interval and
p-value <0.05 was used to measure the strength of association and to identify statistically significant results. The result of
the final model was expressed in terms of Adjusted hazard Ratio (AHR) and 95% confidence intervals (CI) and Statistical
significance were declared if the P-value is less than 0.05.

Result
Socio-Demographic Characteristics of Patients
A total of 202 patients with COVID-19 were admitted to South Gondar zone COVID treatment centers from December
2020 through April 2021. The mean age of the patient was 41.2 (SD± 19) years. The majority of 90 (44.4%) patients’ age
were 18–30 years. More than half, 125 (61.9%) of patients were residing in rural areas and around 163 (80.7%) of
patients were male. A greater number of study subjects attended secondary education 77 (38.1%) and half of the study
subjects were government employers 64 (31.7%) and farmers 43 (21.7%) (Table 1).

Lifestyle Characteristics of Study Participants
Around three-fourth 141 (69.8%) study subjects had no history of alcohol consumption and almost all 200 (99%) of them
had no history of cigarette smoking. Of female study subjects, the majority were given birth 27 (69.2%), not pregnant
during the study 33 (84.6%), and used contraceptives 25 (64.1%) (Table 2).

Baseline Clinical Characteristics of COVID-19 Patients
Of the total participants, 132 (65.4%) cases had a history of comorbidity. The comorbidities assessed in study subjects
were HIV 15 (7.4%), hypertension 27 (13.4%), heart disease 39 (19.3%), asthma 10 (5%), and diabetes mellitus 25
(12.4%). Around one-third of the study, subjects had co-infection 60 (29.7%) and community-acquired pneumonia 44
(73.3%) were the leading type of co-infections. More than half 109 (54%) of participants had clinically presented with
cough on admission to the treatment centers. Around one-fourth of participants had shown a fever of 47 (23.3%) and
weakness of 56 (27.7%) during admission. Thirty-three (16.4%) and twenty-eight (11.9%) of study subjects had high
blood pressure and high temperature on presentation to treatment centers, respectively (Table 3).

Baseline Laboratory Parameters of COVID-19 Patients
Most of the participants had a normal range of WBC 178 (88.1%), Platelet 182 (90%), and neutrophil count 189 (93.5%).
While 81 (40.1%) of the study subjects had a high lymphocyte count. Furthermore, one hundred eighty-five (91.6%) and
one hundred ninety-one participants had a normal range of bilirubin and creatinine, respectively (Table 4).
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Outcome Variable Among Patients with COVID-19 Admitted to South Gondar Zone
Treatment Center
Among the 202 patients, 120 (59.4%) observations were censored. Among the censored observations, 80 (66.7%)
recovered and discharged, 5(4.2%) were transferred to another hospital without knowing the outcome and 35 (29.1%)

Table 1 Sociodemographic Characteristics of Study Subjects Admitted to South Gondar Zone COVID-19
Treatment Centers

Variable Category Survival Status Total

Censored Event

No No No (%)

Age category 18–30 77 13 90 (44.6)

31–40 29 3 32 (15.8)
41–50 4 6 10 (5.0)

51–60 9 16 25 (12.4)

>60 3 42 45 (22.2)
Sex Male 101 62 163 (80.7)

Female 21 18 39 (19.3)

Religion Christian 119 3 189 (93.6)
Muslim 70 10 13 (6.4)

Marital status Single 43 79 44 (21.8)

Married 1 79 158 (78.2)
Residency Urban 45 77 77 (38.1)

Rural 32 48 125 (61.9)

Educational status No formal education 9 59 19 (9.4)
Primary education 10 18 34 (16.8)

Secondary education 19 35 77 (38.1)

Higher education 15 37 72 (35.7)
Occupational status Housewife 7 19 26 (12.9)

Private employee 19 5 24 (11.9)

Government employee 39 25 64 (31.7)
Farmer 23 20 43 (21.3)

Merchant 17 10 27 (13.3)

Student 17 1 18 (8.9)

Table 2 Life Style Characteristics of Study Participants in South Gondar Zone Treatment Centers

Variable Category Survival Status Total

Censored Event No (%)

No No

Alcohol intake history Yes 42 19 61 (30.2)

No 80 61 141 (69.8)

Cigarette smoking history Yes 2 0 2 (1)
No 120 80 200 (99)

Have you ever given birth? Yes 9 18 27 (69.2)

No 12 0 12 (30.8)
Pregnancy status Pregnant 0 6 6 (15.4)

Not pregnant 21 12 33 (84.6)

History of contraceptive use Yes 13 12 25 (64.1)
No 8 6 14 (35.9)
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were on follow-up (free from the event) when the study was completed. At the end of the follow-up, 80 (39.6.%) of the
patients developed the event (disease severity).

The Incidence Rate of Severity and Median Time to Develop COVID-19 Severity
A total of 202 study subjects were followed for a median time of 5 days. Eighty observations have developed an event
(severity) with a median time to COVID-19 severity of 5 days with an IQR of 4–7 days. During follow-up time, a total of
1258 person day risks were observed with a minimum and maximum follow-up time of 1 and 21 days, respectively. The
overall incidence rate of COVID-19 severity was 6.35 (95% CI: 5.17–7.86) per 100 person-days observations.

A Kaplan–Meier estimation technique was used to see the estimate of survival time. The overall graph of the Kaplan–
Meier survival function depicted that the graph decreases rapidly during the first 7 days showing most patients developed
COVID 19 severity during this time (Figure 1). A separate Kaplan–Meier survival functions curve was constructed to
estimate the survival time based on different covariates to see the existence of a difference in severity rate between

Table 3 Baseline Clinical Characteristics of Covid 19 Patients Admitted to South Gondar Zone Treatment
Centers

Variables Category Survival Status Total

Censored Event

No No No (%)

Medical history

Comorbidity Yes 27 43 70 (34.6)

No 95 37 132 (65.4)

HIV status Positive 2 13 15 (7.4)
Negative 120 67 187 (92.6)

Hypertension Yes 10 17 27 (13.4)

No 112 63 175 (86.6)
Heart disease Yes 9 30 39 (19.3)

No 113 50 163 (80.7)

Asthma Yes 5 5 10 (5)
No 116 75 191 (95)

Diabetes mellites Yes 12 13 25 (12.4)

No 110 67 177 (87.6)
Co-infection Yes 12 48 60 (29.7)

No 110 32 142 (70.3)

Type of co-infection Community-acquired 12 32 44 (73.3)
Pneumonia

Aspiration pneumonia 0 13 13 (21.7)

Pyogenic meningitis 0 3 3 (5)
Signs and Symptoms at presentation

More than one symptom Yes 50 78 128 (63.4)

No 72 2 74 (36.3)
Cough Yes 41 68 109 (54)

No 81 12 93 (46)

Fever Yes 18 29 47 (23.3)
No 104 51 154 (76.7)

Weakness Yes 18 38 56 (27.7)

No 104 42 146 (72.3)
High blood pressure Yes 13 20 33 (16.4)

No 109 60 169 (83.6)

High temperature Yes 4 24 28 (11.9)
No 118 56 174 (88.1)
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categories of individual covariates. From the Kaplan–Meier survival curve of individual covariates, there was no
difference in severity rate among alcoholic consumers and non-alcoholics (Figure 2), and those residing in urban and
rural areas (Figure 3). However, there was a difference in survival probability/disease severity rate for the covariates:
comorbidity (Figure 4), sex (Figure 5), BP at admission (Figure 6), and high temperature at admission (Figure 7). To
show the significance of survival difference, the Log rank test was computed at a 5% significance level. Accordingly,
there was a significant difference in COVID-19 severity with age category, sex, comorbidity, body temperature at
presentation, blood pressure, coinfection, and lymphocyte count.

Table 4 Baseline Laboratory Parameters of COVID-19 Patients Admitted to South Gondar Zone
Treatment Centers

Variable Category Survival Status Total

Censored Event

No No No (%)

WBC Normal range 117 61 178 (88.1)

Higher to normal 5 19 24 (11.9)
Platelet Normal range 113 69 182 (90)

Low platelet 9 11 20 (10)

Lymphocyte count Normal range 102 19 121 (59.9)
Higher to normal 20 61 81 (40.1)

Neutrophil count Normal range 120 69 189 (93.5)

Higher to normal 2 11 13 (6.5)
Bilirubin Normal range 115 76 191 (94.5)

Higher to normal 7 4 11 (5.5)

Creatinine Normal range 121 64 185 (91.6)
Higher to normal 1 16 17 (8.4)

0.
00

0.
25

0.
50

0.
75

1.
00

0 5 10 15 20
analysis time

Kaplan-Meier survival estimate

Figure 1 Overall Kaplan–Meier survival probability curve.
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Predictors of Severity Time to COVID-19
Covariates that had P-value ≤0.25 in bivariable cox regression analysis were selected for multivariable cox
regression analysis. Residence, sex, age category, presence of cough, comorbidity, co-infection, lymphocyte count,
high blood pressure, and high temperature at presentation were selected for multivariable cox regression. Finally,
four of the predictors (age category, comorbidity, high temperature at presentation, and high blood pressure) were

0.
00

0.
25

0.
50

0.
75

1.
00

0 5 10 15 20
analysis time

Alcohol = yes Alcohol = no

Kaplan-Meier survival estimates

Figure 2 Kaplan–Meier survival curve for alcohol consumption.

0.
00

0.
25

0.
50

0.
75

1.
00

0 5 10 15 20
analysis time

Residence = urban Residence = rural

Kaplan-Meier survival estimates

Figure 3 Kaplan–Meier survival curve for residence.
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found to have a statistically significant association with disease severity time during multivariable cox proportional
regression analysis.

The age of the patients was one of the variables that predict the covid-19 severity rate. Severity rate of the
senior adult age group (51–59 years) was 3.59 times higher as compared to patients who were aged less than 30
years (AHR = 3.59, 95% CI: 1.05, 12.23). In addition, the COVID-19 severity rate of the elderly age group (≥60
years) was 2.11 times higher as compared to patients aged less than 30 years (AHR=2.11,95% CI: 1.09,12.67).
Study subjects who had comorbidity were 3.26 times more likely to develop covid-19 severity as compared to
their counterparts (AHR = 3.26, 95% CI: 1.48, 7.18). Participants who had high blood pressure at presentation
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Figure 4 Kaplan–Meier survival curve for comorbidity.
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were 2.81 times more likely to develop COVID-19 severity as compared to those who had normal blood pressure
(AHR = 4.36, 95% CI: 1.99, 9.54). Patients who were detected with high temperature at admission were at a
higher rate of severity than patients who showed normal body temperature (AHR=5.60,95% CI: 2.55, 12.46)
(Table 5).
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Figure 6 Kaplan–Meier survival curve for blood pressure.
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Discussion
This study was aimed to determine the time to severity of novel coronavirus disease (SARS COV-2), and its predictors in
South Gondar zone COVID-19 treatment centers. This study pointed out that the median time to the severity of SARS
COV-2 was 5 days. This is similar to the studies done in Eka Kotebe general hospital treatment centers, Ethiopia.25

However, the median severity time was lower as compared to the previous studies done in Wuhan China,26 France, and
Belgium.19 The possible reason for the observed discrepancy between the studies might be due to variation in sample
size, study setting, socioeconomic characteristics, and medical services.27

The present study found older age as an independent predictor of the early development of severity time from
coronavirus disease. This is consistent with previous study findings from Kuyha COVID-19 Treatment Centre, Mekelle
City, Northern Ethiopia,28 Wuhan China,26 and South Korea.29 This might be because older age is associated with
degeneration of pulmonary function and compromised immunity that contributes to severe COVID-19 cases and poor
clinical outcomes.30

The current study has demonstrated that patients with comorbid conditions had more than three times higher risk of
developing severity rates from coronavirus disease compared to their counterparts. Similarly, existing evidence is
supporting the present study’s findings, for instance, the study was done in Ankara city hospital, Turkey,31 the hospital
of Shenzhen China,32 Renmin Hospital of Wuhan University, China,33 showed that comorbid conditions majorly
cardiovascular disease contributed to the early progression of coronavirus disease to the severity status. This study
found that patients with high temperature at presentation were 5.6 times more likely to develop a severity rate from

Table 5 Multivariable Cox Regression Analysis of Median Severity Time and Its Predictors Among Patients Admitted with COVID-19
Cases in South Gondar Zone Treatment Centers, 2021

Variables Category Disease Severity Status CHR, 95% CI AHR with 95% CI P-value

Severe Not Severe

Age 18–30 77 13 1 1
31–40 29 3 0.5 (0.15–1.90) 0.38 (0.07–1.92) 0.24

41–50 4 6 3.2 (1.2–8.6) 0.22 (0.03–1.44) 0.11
51–60 9 16 7.0 (3.2–14.9) 3.59 (1.05–12.23) 0.04*

>60 3 42 7.4 (3.9–14.1) 2.11 (1.09–12.67) 0.03*

Sex Male 101 62 1.9 (1.1–3.3) 1.15 (0.39–3.39) 0.79
Female 21 18

Residence Urban 45 77 1.34 (0.86–2.10) 1.92 (0.86–3.46) 0.32
Rural 32 48

Presence of cough Yes 41 68 4.49 (2.42–8.33) 1.61 (0.55–4.6) 0.37
No 81 12

Comorbidity Yes 27 43 2.90 (1.86–4.53) 3.26 (1.48–7.18) 0.03*
No 95 37

Co-infection Yes 12 48 4.09 (2.60–6.44) 1.75 (0.76–4.01) 0.18
No 110 32

High Blood pressure Yes 13 20 3.57 (1.94–6.55) 4.36 (1.99–9.54) 0.001*
No 109 60

High temperature Yes 4 24 4.27 (2.37–7.68) 5.6 (2.55–12.46) 0.001*
No 118 56

Lymphocyte count Higher r 20 61 3.99 (2.37–6.70) 1.19 (0.42–3.37) 0.73
Normal r 102 19

Note: *Statistically significant at p < 0.05.
Abbreviations: AHR, adjusted hazard ratio; CHR, crude hazard ratio.
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coronavirus disease compared to those who had normal body temperature at presentation. This is in line with a study
conducted in Eka Kotebe General hospital treatment center of Ethiopia,25 Renmin hospital of Wuhan University, China,33

Tongji Hospital, China,26 and Henan province, China.34 This could be because the function of the respiratory system is
dependent on body temperature variations. This can be explained by the fact that an increment in body temperature
results in an increment in respiratory rate which increases the pulmonary workload eventually leading to pulmonary
insufficiency and a higher severity rate.35

Furthermore, our study has also identified that patients with high blood pressure at presentation were around four
times more likely to develop a severity rate from coronavirus disease compared to those who had normal blood pressure
at presentation. This is supported by the study finding from Turkey,31 South Korea,29 and Wuhan China.33 This could be
due to high blood pressure altering ACE2 expression, increasing the risk of cardiovascular and renal failure, and may
cause organ damage; thus, the detrimental effect of high blood pressure on COVID-19 outcomes.36

In other studies,37–40 factors such as sex, clinical symptoms like headache or cough, co-infection, lymphocytopenia,
leukopenia, and low platelet count were related to COVID-19 severity and mortality. However, in our study, these
variables were not statistically associated with COVID-19 severity. This could be due to sampling size differences, low
prevalence of factors in the study population, or differences in the study population characteristics.

Limitations
Some laboratory parameters, like D-dimer, that can predict the outcome variables were not measured and analyzed due to
feasibility issues. Our target, on the other hand, was to find an easily accessible common laboratory parameter. As a
result, further study is needed to emphasize the necessity of using such unattainable laboratory parameters to predict the
severity time of the COVID-19.

Conclusion and Recommendation
In general, this study found a short severity time of COVID-19. The study revealed that older age, high temperature at
admission, high blood pressure at admission, and having at least one comorbid condition was independent predictors of
the COVID-19 severity time. Thus, older ages and individuals with comorbidity have to get due attention to prevent the
early development of severe COVID-19 infection. In addition to body temperature, blood pressure screening during
admission should get attention to prevent the early development of advanced coronavirus disease. Moreover, interven-
tions to delay the progression time and enhance good clinical outcome at the treatment center have to focus on patients
with high body temperature, blood pressure, comorbidity, and being older.
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