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Background: Most people infected with the SARS-CoV-2 virus experienced mild to moderate respiratory illness and recovered
without requiring special treatment. However, some became seriously ill with conditions that require medical attention and intensive
care unit (ICU) admission. Severity varies among individuals; this may be due to age differences and the presence of underlying
disease conditions.
Objective: To identify factors associated with disease severity among COVID19 patients treated at Selgalu treatment center from
November 1, 2020, to April 30, 2021.
Methods: A case–control study was implemented among patients admitted to Selgalu COVID19 treatment center in October 2021. A
210 (70 severe disease and 140 non-severe diseases), cases (disease severity), and controls (non-severe disease). Data entered to Epi
data 4.6, exported to SPSS 25. A Chi-square test with a p-value of <0.05 was used as a statistically significant difference between
characteristics of disease severity and non-severity of disease. Multivariable binary logistic regression was used to determine variables
associated with disease severity based on an adjusted odds ratio with 95% CI and p-value < 0.05.
Results: 210 (70 cases and 140 controls) selected charts in this study. Patients age category between 40–59 [AOR: 5.30 (2.27–12.34)], aged
60 or older [AOR: 3.85 (1.39–10.64)], patients with fever [AOR: 3.98 (1.59–9.96)], fatigue [AOR: 3.14 (1.50–6.54)], and hypertensive
patients [AOR: 3.68 (1.53–8.82)] were significantly predictors for COVID19 disease severity after adjusting for other variables.
Conclusion: From this study, we conclude that being age 60 or older and 40–59 age groups, having symptoms of fever, fatigue, and
underlying comorbid illness hypertension. Were identified a significant predictor of severe COVID-19 disease; despite our limitation of
study data highlights the important factors associated with disease severity with covid19 admitted to Selgalu treatment center.
Keywords: disease severity, multivariate, regression, Selgalu, Assosa

Introduction
In December 2019 Wuhan city of china reported the first severe acute respiratory syndrome infectious disease caused by
the SARS-CoV-2 virus. Most people infected with the novel coronavirus experienced mild to moderate respiratory illness
and recovered without requiring special treatment. However, some became seriously ill with conditions that require
medical attention. Among people more likely to develop serious illnesses were older people and those with underlying
medical conditions like cardiovascular disease, diabetes, chronic respiratory disease, or cancer. Although anybody can
get sick with COVID-19 and become seriously ill or die at any age.1

Severity varies among individuals; this may be due to age differences and the presence of underlying disease conditions.2

Additionally co-infections that are noted when the patients presented for care or that develop during treatment also complicate
treatment and recovery. While most patients with severe COVID-19 disease required intensive care unit (ICU) admission.3
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Although the number of incident cases, severity of the disease, and fatality rate in Ethiopia are lower than the rest of
the world. Ministry Of Health reported that patients need ICU beds increasing in the country and if it continues to spread
by this level our health facilities have been exhausted and patients in need of ICU beds and mechanical ventilators were
rising so fast that the problem may overwhelm the whole healthcare system.4 Moreover, it continues to be a bear a
significant challenge to facilities due to the shortage of appropriate equipment and medications to manage severely ill and
critical patients as the number of patients in need of the ICU has risen sharply.5

Identifying risk factors that predict COVID-19 severity is crucial in guiding clinical care, early recovery, and
preventing further complications.6 Therefore, the findings of this research will be of great contribution in terms of
preventing the spread of the virus that is still claiming thousands of lives around the world It also provides an input to
improve the quality of care patients receive and prevent complications. Furthermore, researchers can use the results of
this study as baseline data while conducting a similar study in the future.

Methodology
Study Area
The study was done from November 1, 2020, to April 30, 2021, at Selgalu COVID-19 treatment center in Assosa, Ethiopia. The
treatment center was previously established for routine health center service and later onwas exclusively dedicated to COVID-19
treatment by the regional health bureau. With a capacity of 4 ICU rooms and can accommodate us maximum of 100 patients.

Study Design
A health Institution-based unmatched case-control study design was done.

Study Population
COVID-19 Patients with confirmed RT-PCR who were admitted to Selgalu treatment center with a diagnosis of SARS-
COV2 into Selgalu COVID-19 treatment center from November 1, 2020, to April 30, 2021.

● Case: COVID-19 Patients with confirmed RT-PCR treated to Selgalu treatment Centre and with the severe disease
based on federal ministry of health Ethiopia admission criteria for COVID-19.

● Control: COVID-19 Patients with confirmed RT-PCR treated to Selgalu COVID-19 treatment Centre and with the
non-severe disease.

Inclusion and Exclusion Criteria www.google.com
Records of patients consecutively admitted to the Selgalu COVID19 treatment Center from November 1, 2020, to April
30, 2021, based on Federal Ministry of Health Ethiopia admission criteria for COVID-19 disease.

Sample Size Determination
Patients treated consecutively to the Selgalu COVID19 treatment Center from November 1, 2020, to April 30, 2021, were
collected and reviewed.

The sample size was used case-control study sampling, with one to two ratio of a case to control assumption. The
proportion of death who were exposed for shortness of breath was 38.4% and the proportion of patients discharged alive
and exposed for shortness of breath was 61.6% from a previous case-control study at Millennium covid19 care center,
Addis Ababa, Ethiopia.7
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p ¼
p1þ rp2
1þ r

P1= Percent of cases exposed for shortness of breath = 38.4%
P2= Percent of control with exposed for shortness of breath = 61.6%

Z
α
2
¼ 95% CI; α ¼ 0:05

Zβ ¼ 80%

10% added for missing data
Total sample size =210 with 70 severe disease and 140 non-severe disease study participants.

Sampling Technique
Cases were selected patients treated severely in the center during the study period

To select non-severe diseases simple random sampling technique was implemented

Study Variables
Dependent Variable
COVID-19 Severity (Non-severe, Severe,)

Independent Variables
Demographic variables:

● Age
● Sex

Being Symptomatic;

● Cough
● Fever
● Shortness of breath
● Chills
● Fatigue
● Sore throat
● Fast breathing
● Joint pain
● Back pain
● Headache
● Chest pain
● Loss of appetite
● Diarrhea, and others

Comorbidities (pre-existing underline chronic disease):

● Diabetes mellitus
● Hypertension
● Heart disease
● Lung disease
● Asthma
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● HIV/AIDS

Baseline vital signs:

● Oxygen saturation level
● Body temperature
● Pulse rate
● Respiratory rate
● Blood pressure.

Standard Definition
● COVID19 severity definition8

Severe COVID-19: Defined by any of:
● Oxygen saturation < 90% on room air, Signs of severe respiratory distress, Respiratory rate > 30 breaths/minutes in

adults and children > 5 years old; ≥ 60 breaths/minutes in children < 2 months old; ≥ 50 in children 2–11 months
old; and ≥ 40 in children 1–5 years old.

● Non-severe COVID-19: Defined as the absence of any criteria for severe or critical COVID-19.

Data Collection Procedure and Technique
A data collection tool was adopted from a standardized validated data tool based on variables of Patients’ Records. I
contain demographic data, medical charts, clinical status, and outcome data with PCR confirmation for COVID-19. A 5%
pretested data collection tool of selected patients record was prepared; training was given for three data collectors (BSc
nurse) for two days. After data was collected, the principal investigator was rechecked the completeness and consistency
before transferring it into computer software.

Data Processing and Analysis
Data were entered into Epi data software version 4.6 and transported to SPSS version 25.0 for analysis. Frequencies,
proportions, and summary statistics were used to describe the study population with relevant variables and presented in
tables Descriptive data was carried out for most variables using statistical measurements and displayed using tables,
texts, and charts.

Chi-square was used to test the presence of a statistically significant difference, before analysis. To reduce the
excessive number of variables and instability of the model, only variables with P-value < 0.25 in the Univariate binary
logistic regression analysis were considered for inclusion in the multivariable binary logistic regression analysis to
control for the effect of co-founder. The necessary assumption of logistic regression was checked using the Hosmer and
Lemeshow goodness of fit test (chi-square=1.613, df=7, P-value =0.978). Results from multivariable logistic regression
analysis were reported in the form of adjusted odds ratio (AOR) at 95% Confidence Intervals with 5% levels of
significance. Variables with P-value < 0.05 in the multivariable final model were considered as independently associated
with the outcome variable.

Ethical Considerations
The study received ethical approval from Selgalu COVID-19 treatment center review board (Reference number: SEL/
104/13); the study did adversely not affect the rights and welfare of the subjects. The chart was reviewed using only
Medical record numbers and Access to the collected data confidentiality issue maintained by the principal investigator.
The study was conducted in compliance with the Declaration of Helsinki.
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Results
Demographic Characteristics
A total of two hundred ten charts (70 severe diseases and 140 non-severe) were included in the study with a response rate
of 100%. Almost two-thirds of the charts were 167 (79.5%) male. Close to half of them were 98 (46.7%) aged less than
40 years old. Among cases, the majority of 36 (17.1%) were aged between 40–59 years (Table 1).

Underlying Pre-Existing Chronic Disease Characteristics
Patients’ charts showed that Sixty seven (31.9%) of the patients was a history of underlying pre-existing chronic disease.
Among reported co-morbidity hypertension (HTN) forty (19%) was common. From this majority 24 (11.4%) of them
were from the case and 16 (7.6%) are from controls followed by diabetes mellitus (DM) twenty-seven 27 (12.9%),
among this 14 (6.7%) of them were from the case and 13 (6.2%) are from controls. The rest of the comorbidities with
small number charts were Renal disease 6(2.9%) and HIV/AIDS 4(1.9%), respectively, and cardiovascular disease
(CVD) 5(2.4%) (Table 2).

Based on the chi-square test result, a significant difference in the disease severity was found among the different age
groups, those with a history of preexisting co-morbid illness; hypertension, and diabetes mellitus. A significantly higher
proportion of patients≥ 60 years had a severity of disease (10%, 9%). Similarly, patients with preexisting co-morbid
illness significantly had a higher proportion of severe disease (18.6%, 13.3%). Similarly, patients with hypertension
(11.35%, 7.7%), diabetes (6.7%, 6.2%) had severe disease.

Symptomatic Characteristics
The majority of the patients admitted at Selgalu 127 (60.5%) had no clinical symptoms 85 (40.5%) among the controls
and 42 (20%) cases. Nearly half of symptomatic patients 55 (26.2%) were from of the case comparing 28 (13.3%) of
controls (Table 3).

Table 1 Demographic Characteristics of Covid-19 Patients Treated at Selgalu Covid-19 Treatment Center in Assosa, 2021 (210)

Variables Category Control (%) Case (%) Total (%) P value

Sex Male 114(68.3) 53(25.2) 167(79.5) 0.333
Female 26(12.4) 17(8.1) 43(20.5)

Age groups ≥60 19(9) 21(10) 40(19) 0.000

40–59 36(17.1) 36(17.1) 72(34.3)
<40 83(39.5) 15(7.1) 98(46.7)

Table 2 Comorbid Illness Characteristics of Covid-19 Patients Treated at Selgalu Covid-19 Treatment Center in Assosa, 2021 (210)

Variables Category Control (%) Case (%) Total (%) P value

Comorbidities Yes 28(13.3) 39(18.6) 67(31.9) 0.000
No 112(53.3) 31(14.8) 143(68.1) 1

Hypertension Yes 16(7.6) 24(11.4) 40(19) 0.000

No 124(59) 46(21.9) 170(81) 1
HIV/AIDS Yes 2(1) 2(1) 4(1.9) 0.484

No 138(65.7) 68(32.4) 206(98.1) 1

DM Yes 13(6.2) 14(6.7) 27(12.9) 0.027
No 127(60.5) 56(26.7) 183(87.1) 1

RD Yes 5(2.4) 1(0.5) 6(2.9) 0.396

No 135(64.3) 69(32.9) 204(97.1) 1
CVD Yes 4(1.9) 1(0.5) 5(2.4) 0.530

No 136(64.8) 69(32.9) 205(97.6) 1
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Among symptomatic patients, 79 (37.6%) had shortness of breath, 76 (36.2%) fatigue, chills 50 (23.8%), fever 38
(18.1%), chest pain 34 (16.2%), and with small records diarrhea 5(2.4).

Baseline Vital Sign Characteristics Comparison Based on Disease Severity
The majority of patients’ vital sign including body temperature, pulse rate, and blood pressure, was in normal ranges. A
significantly higher proportion of severe disease patients with oxygen saturation level less than 90% (33.3)% (severity),
Vs 0% (non-severe), p-value=0.000) and respiratory rate 30 and above (30% (severity) Vs 6.7% (non-severe)) had severe
disease Similarly, patients with higher blood pressure had severe disease compared with those had no severe disease
(Table 4).

Factors Associated with COVID-19 Severity
In the uni-variables binary logistic regression analysis, age of admitted patients, signs and symptoms (fever, cough,
Shortness of breath, chills, fatigue, sore throat, headache), underlying disease condition (Hypertension, diabetes melli-
tus), vital sign systolic blood pressure (SBP), diastolic blood pressure (DBP), were found to be significantly associated
with COVID-19 severity.

Variables with a P value less than 0.25 in the bivariate analysis were included in the multivariate logistic regression
analysis to control the effect of confounding variables. The multivariate logistic analysis identified age groups, fever,
fatigue, and hypertension were significantly associated with disease Severity at a 5% level of significance. In this study,
patients with 60 and above age groups were about 4 times [AOR:3.85 (1.39–10.64)] and those in 40–59 age groups was
more than 5 times higher to the odd of developing the severe disease [AOR:5.30 (2.27–12.34)] compared with other age
groups, among patients with symptom the odds of developing Severe COVID-19 disease patients with fever was 4 times
higher than[AOR:3.98 (1.59–9.96)] those who did not have such kind of symptoms and patient with history fatigue

Table 3 Presenting Symptom-Related Characteristics Among Patients Treated at Selgalu Covid-19 Treatment Center in Assosa, 2021
(210)

Variables Category Control (%) Case (%) Total (%) P-value

Sign and symptoms Symptomatic 28(13.3) 55(26.2) 83(39.5) 0.920

Asymptomatic 85(40.5) 42(20) 127(60.5) 1

Cough Yes 39(18.6) 35(16.7) 74(35.2) 0.002
No 101(48.1) 35(16.7) 136(64.8) 1

Chills Yes 29(13.8) 21(10) 50(23.8) 0.138

No 111(52.9) 49(23.3) 160(76.2) 1
Fever Yes 18(8.6) 20(9.5) 38(18.1) 0.005

No 122(58.1) 50(23.8) 172(81.9) 1
Fatigue Yes 36(17.1) 40(19) 76(36.2) 0.000

No 104(49.5) 30(14.3) 134(63.8) 1

SOB Yes 39(18.6) 40(19) 79(37.6) 0.000
No 101(48.1) 30(14.3) 131(62.4) 1

Sore throat Yes 8(3.8) 10(4.8) 18(8.6) 0.043

No 132(62.9) 60(28.6) 192(91.4) 1
Headache Yes 35(16.7) 33(15.7) 68(32.4) 0.097

No 05(50) 37(17.6) 142(67.6) 1

Myalgia Yes 40(19) 28(13.3) 68(32.4) 0.001
No 100(47.6) 42(20) 142(67.6) 1

Chest pain Yes 20(9.5) 14(6.7) 34(16.2) 0.291

No 120(57.1) 56(26.7) 176(83.6) 1
Loss of appetite Yes 6(2.9) 2(1) 8(3.8) 0.613

No 134(63.8) 68(32.4) 202(96.8) 1

Diarrhea Yes 3(1.4) 2(1) 5(2.4) 0.750
No 137(65.2) 68(32.4) 205(97.6) 1
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[AOR:3.14 (1.50–6.54)] was more than 3 times higher than the other symptoms, Likewise, on the preexisting underlying
disease, the odds of coming into being severe COVID-19 patients with hypertension was nearly 4 times higher compared
to patients with no hypertension history [AOR: 3.68 (1.53–8.82)] (Table 5).

Discussions
COVID19 remains a significant cause of hospitalization and death. This study tried to identify factors associated with
COVID19 severity among patients admitted at Selgalu covid19 treatment center Assosa Ethiopia. In multivariate
analysis, it was found that four factors remained independently significant association with covid19 severity including
age, hypertension, fatigue, and fever.

A Danish Nationwide, Register-based Study showed that males are highly prone to severe disease as well as death
than females related to covid19.9 Similar studies done in New York City also associated Male Sex, With COVID-19
Severity and Mortality.10 While another case-control study reveals gene variants Angiotensin-converting enzyme (ACE1,
ACE2) are associated with COVID19 severity11 due to the fact that higher level of serum ACE2 activity compared to
women. On the other hand, the raised level of immunoglobulin G in women is advantageous to reduce disease severity.12

However, in other studies while men and women have the same prevalence, men with COVID-19 are more at risk for
worse outcomes and death.13 On the contrary the other study does not show gender differences regarding disease
severity.14 This study also did not show a significant association on genders of patients, despite nearly to third of this
observation were male. It could be due to the small number of cases observed at a treatment center.

Different scholars come to an end that the occurrence of COVID19 severity was linked to an older age.15,16 This
study showed that COVID-19 severity was higher among patients with 40–59 age groups and being aged 60 or older than
the other age groups category respectively. It is consistent with case-control studies conducted in our country17 and other
country. Though nearly half of patients in this study were aged less than 40, a very small number of the case were
observed among mentioned age category, This might be because immune systems grow weaker as we age and it is one of
many adverse consequences of body ability to defend itself from disease, and being aged therefore often suspected to
contribute to disease severity, which makes it more challenging for older adults to fight off disease severity. Older adults
and others who are at high risk must be closely followed with priority given moreover caregivers should closely monitor
to prevent complications and early recovery.

Different studies report symptoms have been associated with covid19 severity.20,21 The study conducted in our
country.22 And Wuhan and shanghai china reveals majority of patients were symptomatic.18,23 This study found a high
proportion (60.5%) of patients with no symptoms. In line with similar to a recent retrospective cohort study in northern
Ethiopia, with 74% of cases having no clinical symptoms.24 And a similar study conducted in Addis Ababa.25 Though
the majority of patients were asymptomatic, in this study fever and fatigue are significantly associated with covid19
severity.

Table 4 Baseline Vital Sign Characteristics Among Patients Treated at Selgalu Covid-19 Treatment Center in Assosa, 2021(n=210)

Variables Category Control (%) Case (%) Total (%) P value

Oxygen saturation ≥90% 140(67.4) 0(0) 140(67.4) 0.000
≤89% 0(0) 70(33.3) 70(33.3) 1

Body temperature ≥37.5°C 19(9) 16(7.6) 35(16.7) 0.089

36–37.4°C 121(57.6) 54(25.7) 175(83.3) 1
Respiratory rate ≥30 Bpm 14(6.7) 63(30) 77(36.7) 0.000

≤29 Bpm 126(60) 7(3.3) 133(63.3) 1

Pulse Rate ≥100 Bpm 22(10.5) 15(7.1) 37(17.6) 0.306
60–100Bpm 118(56.2) 55(26.2) 173(82.4) 1

Diastolic blood pressure ≥90 mmHg 10(4.8) 12(5.7) 22(10.5) 0.026
60–90 mmHg 130(61.9) 58(27.6) 188(89.5) 1

Systolic blood pressure ≥140 mmHg 20(9.5) 20(9.5) 40(19) 0.013

100–139 mmHg 120(57.1) 50(23.8) 170(81) 1
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Though Patients with SARS-CoV-2 infection can experience a range of clinical manifestations, from no symptoms to
critical illness, Different studies concluded that symptoms such as SOB, chills, fever, myalgia, headache, and fatigue are
significantly associated with the occurrence of covid19 disease severity.19,26 And study conducted in United States
reveals fever is one of the typical symptoms associated with covid19 patients.27 Also study conducted in south Korea.28

This study indicate that patients with fever were more likely associated with disease severity as compared to other
symptoms. In line with the study conducted in our country,22 others country.29,30 Again fatigue also associated with
disease severity in this study which is consistent with the study that was conducted in Ethiopia,20 china18 and other
countries.31 This indicates patients with symptoms are connected to develop a severe disease than those with no
symptoms which is the cause of delayed recovery from the disease.21 Being with symptoms indicate that there is still
a higher number of viruses in the patient’s bodies,32 which is similar to this study. Though the exact mechanisms for why
some people develop symptoms are not known, it might be being aged and having severe underlying medical conditions
decrease the body’s ability to defend disease so that they early show symptoms. Furthermore, it is possible to suggest that
people with such symptoms needed to get treatment sooner, additionally fever, fatigue can be used as a pre indication of
disease severity and used for necessary follow-up and care.

Among comorbidities, hypertension was the most frequent followed by diabetes, cardiac illness, renal disease, and
HIV/AIDS despite association being only found among hypertensive patients. The study conducted in Lahore, Pakistan
reveals a strong association of COVID-19 severity with the most endangered for the negative result is patients
hypertensive and diabetic patients.33 And A prospective cohort study done in this country show that patients without
preexisting comorbid illness recovered more quickly than other participants with at least one comorbidity,34 in this study

Table 5 Multivariate Analysis of Demographic, Symptoms and Preexisting Underlying Disease Factors of Covid19 Severity Among
Patients Admitted at Selgalu Covid19 Treatment Center Assosa Ethiopia, 2021 (n=210)

variables Control (n=140) No. (%) Case (n=70) No. (%) COR(95% CI) AOR(95% CI) P-value

Age groups

≥60 19(9) 21(10) 5.00(2.18–11.47) 3.85(1.39–10.64) 0.009*
40–59 36(17.1) 36(17.1) 5.53(2.69–11.34) 5.30(2.27–12.34) 0.000*
≤40 83(39.5) 15(7.1) 1 1

SOB

Yes 39(18.6) 40(19) 3.45(1.89–6.29) 1.98(0.95–4.14) 0.066
No 101(48.1) 30(14.3) 1 1 1

Fever
Yes 18(8.6) 20(9.5) 2.71(1.32–5.55) 3.98(1.59–9.96) 0.003*
No 122(58.1) 50(23.8) 1 1

Fatigue
Yes 36(17.1) 40(19) 4.08(2.22–7.50) 3.14(1.50–6.54) 0.002*
No 104(49.5) 30(14.3) 1 1

Sore throat
Yes 8(3.8) 10(4.8) 2.75(1.03–7.31) 1.64(0.49–5.51) 0.416

No 132(62.9) 60(28.6) 1 1

Headache
Yes 20(9.5) 14(6.7) 2.67(1.46–4.90) 1.64(0.76–3.51) 0.203

No 120(57.1) 56(26.7) 1 1

Hypertension
Yes 16(7.6) 24(11.4) 4.04(1.97–8.28) 3.68(1.53–8.82) 0.004*
No 124(59) 46(21.9) 1 1

Diabetic
Yes 13(6.2) 14(6.7) 2.44(1.07–5.53) 1.66(0.60–4.54) 0.322

No 127(60.5) 56(26.7) 1 1

Note: */Bold fonts: significant association.
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio.
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even though diabetes mellitus significant in bivariate analysis, Unlike other studies.7,35 This study did not show a
significant association between diabetes mellitus Covid19 severity. Such differences may be attributed to a majority of
charts being younger age and predominantly lower prevalence of comorbid conditions.

However different scholars reported having hypertension significantly associated with covid19 severity as indicated in
this study. Based on this study Hypertensive patients admitted at Selgalu treatment center had more likely associated with
covid19 severity than patients who did not have hypertension history. The study was in line with a retrospective cohort
study36 and case-control study.37 This result implies that chronic diseases like hypertension can compromise the immune
system, making patients more vulnerable to serious complications. Therefore efficient treatment should be focusing on
respiratory difficulties and underlying preexisting medical conditions.

Generally, the findings of the study have paramount implications for the management of COVID19 severity. It would
provide helpful insights for program implementers into the potential risk factors of covid19 severity to take priority
interventions to prevent Complications due to disease severity.

Finally, The study could not identify other known predictors of COVID-19 because of the small number of
observations of severe cases treated at a treatment center. And the study was chart review, as such; poor record-keeping
was one of the main challenges. Especially patient’s condition was not being recorded with the standard parameters
during their Time at a treatment center. Important Socio demographics like marital status, education, income, and
occupational status were not complete.

Conclusions
From this study, we conclude that age groups between 40–59, being aged 60 or older and symptoms like fever, fatigue
and underlying comorbid illness hypertension were a significant predictor of COVID-19 disease severity; Despite our
limitation of study data highlights the important factors associated with disease severity with covid19 admitted to Selgalu
treatment center. Efficient treatment should be given for young adults and older age patients by focusing on respiratory
difficulties and underlying preexisting medical conditions. Additionally fever, fatigue can be used as a pre indication of
disease severity and used for necessary follow-up and care.
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