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Background: Coronavirus disease 2019 (COVID-19) is an emerging disease caused by the Severe Acute Respiratory Syndrome Corona 

Virus (SARS CoV2), which is novel strain of Coronavirus. COVID-19 causes illness ranging from asymptomatic to life‐threatening that ends 

up with death. To date, worldwide millions of people have died as a result of COVID 19. Ethiopia is among countries with the highest 

number of COVID-19 cases. Death related to COVID-19 varied significantly among individual countries/regions.  The objective is to assess 

the magnitude and factors associated with COVID 19 related death among Intensive Care Unit admission at Eka Kotebe General Hospital, 

Addis Ababa, in 2020/21. Subjects and Methods: Facility based cross-sectional study design was conducted in the period from August 

1/2021 to 30/2021. Participants(n=384) were selected using systematic random sampling technique among COVID-19 patients who were 

admitted to Intensive Care Unit (ICU) of Eka Kotebe General Hospital from April 25/ 2020 to August 30/2021. The data were collected by 

two trained data collectors using data retrieval form prepared on KoBo toolbox software; then exported to SPSS version 26.0 for analysis. 

Descriptive univariate results were presented with tables and graphs as well as bivariable and multivariable logistic regression methods were 

used to explore significant associated factors to COVID 19 related death among COVID-19 ICU admission, P-value < 0.05. Results: A total 

of 384 medical records of patients who admitted to Intensive Care Unit with the diagnosis of COVID-19 were included. The magnitude of 

death among the study population was 70.8%. The proportion of male and female were 67.4% and 32.6% respectively. The most frequently 

observed comorbidities among the study population were diabetes (59.4%), hypertension (47.1%), chronic cardiac diseases (19.8%), chronic 

kidney disease (11.5%) and asthma (6.9%). Diabetes (AOR=1.75 95% CI 1.01-2.56), age group >63years (AOR=2.61 95% CI 1.36-4.99), 

loss of taste and/ smell sensation [AOR=3.27, 95% CI 1.78-6.01], altered mental status [AOR=3.25, 95% CI 1.54-6.85] and fever 

[AOR=1.61, 95% CI 1.00-2.61] found significant association with COVID 19 related death P Value < 0.05. Conclusion: The magnitude of 

death among the study participants was high. Identified significant associated factors were diabetes, increasing age, and clinical factors: such 

as loss of taste/smell sensation, altered mental status and fever. 
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Introduction 

 

Coronavirus disease 2019 (COVID‐19) is an emerging 

disease caused by the Severe Acute Respiratory Syndrome 

Corona Virus 2 (SARS‐CoV‐2), which is a novel strain of 

Coronavirus. It is first identified in Wuhan, China, in 

December 2019 and was declared as a pandemic by the 

World Health Organization (WHO) on 12 March 2020.[1] 

This virus belongs to the family of single sRNA viruses 

some of which have been previously described to be 

responsible for the severe acute respiratory syndrome 

(SARS) and Middle East Respiratory Syndrome 

(MERS).[2,3] Its wider spread is due to human to human 

transmission.[4] Currently the primary epidemiologic risk 

factors for acquiring COVID-19; travel‐related (58.1%, 

95% CI), close contacts with infected individuals within 14 

days of symptom onset (43.1%, 95% CI) and community 

spread (27.4%, 95% CI).[4,5,6] An average incubation period 

is about 5 days, range 2–14 days.[4,5] COVID‐19 causes 

illness ranging from asymptomatic infection to life‐

threatening illness that progress to multi‐organ failure and 

death.[7,8] Currently the most widely used confirmatory test 

for diagnosis is polymerase-chain-reaction assays (PCR), 

the specimen taken from nasopharyngeal or oropharyngeal 

swab.[7]  

The associated factors for mortality and detailed clinical 

course of the illness are not yet fully known. Comorbidities 

greatly affect the prognosis of the COVID-19.[8,9,10] Marked 

variations in prevalence and treatment outcome were 

noticed among different countries; this is potentially due to 
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the difference in demography, access to health-care, health 

care infrastructure, presence of comorbidities and 

preparedness against pandemics.[6] The COVID-19 

pandemic poses enormous burdens and challenges to the 

medical care system, including ICUs, across different 

countries.[11,12,13]  

COVID-19 is spreading all over the world at unpredicted 

rate, resulting in significant influences on global economies 

and public health.[13] Globally, in the earliest phase highest 

COVID-19 case and death were reported from United 

States, Europe and Eastern Mediterranean but currently the 

magnitude and region of coverage is rapidly changing.[1,14] 

According to WHO updated reports, until March 2022, over 

445 million COVID-19 cases and 5.9 million deaths have 

been reported globally. Nearly half of these cases (48%) 

and deaths (55%) continue to be reported in the Region of 

Americas (1) Several cross-sectional studies held in China, 

Iran, New York and Pakistan found that elders were more 

likely to have COVID 19 related death among critically ill 

cases.[12,14,15,16,17,18] 

The first African COVID 19 case was reported in Nigeria, 

then the virus has spread to all Sub-Saharan Africa 

(SSA).[14] Some African countries acted rapidly to reduce 

the spread; however successful containment measures come 

with a high economic cost.[19] Growth in Sub-Saharan 

Africa is predicted to fall, pushing the region into economic 

crisis and erasing at least five years of progress in fighting 

poverty.[1,20] The sharp deterioration of global conditions 

and the response measures taken in the region to combat the 

pandemic have already precipitated a major social-

economic crisis.[20] Ethiopia has not been spared from the 

crisis of this epidemic. The socio-economic impacts being 

felt across Ethiopia already are wide-ranging and with the 

potential to become severe due to underlying and structural 

factors.[20] It is clear that assessment of associated factors is 

very essential to plan preventive strategies, to search 

solutions, and to predict severity, death rate and other crisis.  

As COVID 19 is a newly emerging pandemic disease, in the 

local context of Ethiopia there is limited data that show the 

magnitude of COVID 19 related death and associated 

factors among ICU patients. Therefore, deep rooted search 

to find out potential associated factors of COVID 19 related 

death was a corner stone to this study. The beneficiaries will 

be expected to be the health system planners, health care 

providers and community as a whole. Therefore, the health 

system planners will be get ample information for designing 

appropriate strategies that can reduce COVID 19 related 

death through empowering capacity of the health care 

providers and building awareness to the society. It is also 

expected to be crucial for the community to take 

precautions for themselves that enable them to practice 

preventive measures of COVID 19 infection and to alert 

them about one’s own chronic medical condition(s). 

Furthermore, the finding will be expected to help the health 

care providers to enable how to combat the pandemic using 

limited resources and enable them to get better 

understanding about the medical conditions of critical 

COVID-19 patient at ICU. 

 

Subjects and Methods 

 

Study Area and Period 

Eka Kotebe General Hospital is found in Addis Ababa city 

administration, the capital of Ethiopia. The Administration 

has 11 Sub-cities and 121 woredas. The 2007 Census 

conducted by the Central Statistical Agency of Ethiopia 

(CSA) was used as a basis for projection, The current metro 

area population of Addis Ababa in 2021 is 5,006,000, a 

4.42% increase from 2020 (47,48). The weather condition is 

mainly “dega” and the elevation is 7,726ft (2,355m) above 

the sea level. 

The administration has a total of 41 hospitals (15 public and 

26 private hospitals), 98 health centers and 1160 private 

clinics. Eka Kotebe General Hospital was established in 

2009 E.C as the expansion of Amanuel Mental and 

Psychiatric Specialized Hospital. But following COVID 19 

pandemic, it was the first and the only hospital that early 

shifted to corona center for isolating and treating COVID-

19 patients. Until August 2021, the hospital gave service for 

more than 5260 COVID 19 patients under different 

specialized and general service units including (emergency, 

high demand unit and intensive care unit) based on the 

severity of the disease. Of these, until the last date of data 

collection (August 30/2021), 890 patients were admitted to 

Intensive care unit. According to the data that was obtained 

from the hospital’s human resource management office, 

currently the hospital has a total of 1650 human powers. 

Among these 1531 are health care workers (including 

specialists, residents, general practitioner, health officer, 

nurses, and laboratory and radiology technologists). The 

study was conducted in the period from August 1/2021 to 

30/2021. 

 

Study Design 

A facility based retrospective cross-sectional study design 

was conducted.  

 

Population 

Source Population 

The source population was all medical records of patients 

admitted to Eka Kotebe General Hospital ICU with the 

diagnosis of COVID-19 from April 25/2020 to the last day 

of the study period (August 30/2021).  

 

Study Population 

Selected medical records of patients among those were 

admitted at Eka Kotebe General Hospital ICU with the 

diagnosis of COVID-19 in the period from April 25/2020 to 

August 30/ 2021. 

 

Inclusion Criteria 

Medical records of patients, who tested positive for 

COVID-19 on qualitative polymerase-chain-reaction assay 

or rapid diagnostic test, admitted to Eka Kotebe General 

Hospital ICU and have well documented/complete chart. 
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Exclusion Criteria 

Those medical records of patients admitted in ICU whose 

chart were not obtained in the card room, or have 

incomplete medical record or registration. 

Sample size determination  

Sample Size Determination for magnitude 

The sample size for this study was calculated using the 

formula for estimation of single population proportion 

formula: 

n = Z2 P (1- P)                                      

        d2                                                      

Where,   

n= Sample size   

Z= Z statics for a level of Confidence                                                              

P= Expected prevalence or magnitude                                                          

d= Precision   

The Magnitude of mortality among COVID-19 ICU patients 

varied significantly among individual countries.  

Those countries from which prevalence of COVID 19 

related death among ICU admissions showed quite different 

from Ethiopian general health care set up and demography. 

As well as there was no published previous local research 

reports up on similar topic. Therefore, this study was used 

the prevalence (P) to be 50% for the purpose of estimating 

the sample size. Z value is 95% confidence level which is 

1.96; and d is the 5% (0.05) margin error of estimation.  

Thus, based on the above formula the sample size (n) was 

calculated; 

n = (1.96)2x 0.5(0.5)/ (0.05)2 

n =384   

Sample Size Determination for associated factors 

Double population proportion formula was used to 

determine the sample size for the factors associated with 

COVID 19 related ICU death. Sample size was calculated 

for some of the associated factors obtained from different 

literatures by using the StatCalc of Epi Info statistical 

software version 7 with the following assumptions: 

• Confidence level = 95% 

• Power = 80% 

• The ratio of unexposed to exposed almost equivalent 

to 1. 

 

Table 1: Sample size calculation for different selected factors 

associated with COVID 19 related death in different studies. 

Variable  

 

COVID 19 Related 

Mortality  

Sample 

Size 

Reference                        

 

Exposed Non-

Exposed 

Cardiovascular 

disease 

42.8% 6.9% 50 33 

Hypertension 22.4% 5.78% 202 33 

Age >65 year 21.6% 9.3% 181 3 

 

Finally, the sample size (n) was taken by comparing the 

above sample size results that calculated for both the first 

and the second objectives.  Thus, 384 samples were taken 

from the first objective and replacement was used in a 

condition when the selected chart did not satisfy the 

inclusion criteria.  

 

Sampling Technique 

The samples were selected from the study population by 

using a systematic random sampling technique. 

Accordingly, list of COVID 19 ICU patients was obtained 

from the registration book, arranged in the order of their 

registration number and then adequate sample size (n= 384) 

was selected from the total list through the interval that 

obtained by using the following formula.  

K= N/n     Where,  

K=is sampling interval 

N= Total ICU admission   

n= Number of samples   

k= 890/384 = 2.3 

K   ~ 2 

Accordingly, the sample of the study was selected out at 

every 2nd interval from the list.  

 

Data Collection Tool and Procedure 

Data Collection Tool  

The data was collected by using pretested structured data 

retrieval form that adopted from other related literatures. 

The checklists have 5 major sections. These are socio-

demographic characteristic, clinical condition, 

comorbidities, clinical management, diagnosis and outcome 

of the patient in which each contained 3, 23, 13, 16 and 5 

items respectively. 

 

Data Collection Procedure  

The data was collected from patient that were selected 

among the study population by using systematic random 

technique. After the selection of adequate sample, the data 

collection process was held on. Data was collected by two 

trained independent data collectors who work in Eka 

Kotebe General Hospital using pretested structured data 

retrieval form using KoBo Toolbox software. Each 

participant patient’s chart was strictly reviewed, especially 

medical history and outcome was assessed in detail. 

Continuous monitoring of the existing data and regulation 

was conducted by a trained supervisor. 

Variables 

Dependent Variable 

COVID 19 related death 

Independent Variables 

Demographic variables - Age, Sex and Residence 

Clinical conditions - Clinical presentation of the patient 

(cough, fever, shortness of breath, loss of appetite, loss of 

taste/smell sensation…), duration of illness, History of 

medication prior to admission, clinical management and 

Pregnancy 

Comorbidities– Asthma, COPD, pulmonary TB, 

Hypertension, chronic liver disease, chronic kidney disease, 

Diabetes, chronic cardiac disease, HIV/AIDs, Malignancy 

(any form of cancer) and stroke. 

Data Quality Assurance  

The quality of data collecting process, analysis and 

interpretations were assured through sustainable experience 

sharing, discussions and frequent updates of the study team.  

The principal investigator gave one day training for the data 

collectors and supervisor. Prior to the actual application of 
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data collection, pre-test of the data collecting tool was made 

on 5% of COVID 19 ICU patient records of the study 

population and accordingly corrective measures were done 

in all aspect of the process. The data retrieval form included 

all potential associated factors that was developed referring 

to consistent related studies. Provision of training for data 

collectors and supervisor, pretest of data collecting tool, 

continuous monitoring of the existing data and the use of 

standard software were the corner stone activities held 

attentively to ensure the quality of data. Furthermore, the 

completeness of collected data was checked by supervisor 

and the completed data were submitted to KoBo Toolbox 

software server created by the principal investigator on the 

same day.  

 

Data Analysis  

Data was collected and checked using KoBo toolbox then 

exported to SPSS version 26.0 for analysis. Descriptive 

univariate such as percentage, frequency, ratio, mean and 

median were computed, and presented with tables, graphs 

and charts. Binary logistic regressions were applied to each 

independent variable with the outcome variable and for 

those variables with a p-value < 0.25; multivariable logistic 

regressions were carried out. The strength of association 

was measured through Odds Ratio (OR) and significance of 

association was determined at 95% confidence interval and 

p-value <0.05. In the analysis stage the effect of 

confounding factors was controlled using multivariate 

methods. Finally, Hosmer and Lemeshow goodness of fit 

was used to test model fitness.  

 

Ethical Consideration 

Ethical clearance paper was obtained from Dire Dawa 

University College of medicine and health sciences research 

and ethics review committee. Official letter was submitted 

to Eka Kotebe General Hospital Research office. Then the 

proposal was evaluated by Eka Kotebe General Hospital 

Ethical Committee and the permission paper that allows the 

study to be conducted at the hospital was given by Eka 

Kotebe General Hospital Medical Director office. Finally, 

the consent form will be given to ICU department head and 

data officers. In each step, data obtained from this study 

will be kept in confidentiality and secured not be used for 

other purposes except for this study. 

 

Dissemination Plan 

The result was prepared in both hard and soft copy then 

submitted to department of Public Health, College of 

Medicine and Health Sciences of Dire Dawa University. 

Then the finding was presented and enriched during 

seminars presentation. The document was shared to Eka 

Kotebe General Hospital after constructive comment and 

suggestions were incorporated. Finally, it will be submitted 

for publication to national or international peer reviewed 

journals based on its validation. 

 

Results 

 

Socio-demographic and clinical factors  

As shown in [Table 2], more males were admitted than 

females with the proportion of 67.4% and 32.6% 

respectively. The most frequent age group admitted to ICU 

with the diagnosis of COVID 19 was >63 years old 

(60.7%), of them 69.9% were died. The median duration of 

illness before admission was 8 days (interquartile range 1-

8days). Cough (93.2%), loss of appetite (88.3%), easily 

fatigability (88%), shortness of breath (87%) and fever 

(61.7%) were the most frequent symptoms respectively.  

 

 

Table 2: Frequencies and percentages of Socio-demographic and Clinical characteristic of COVID 19 patients admitted to ICU at Eka 

Kotebe General Hospital, Addis Ababa, Ethiopia, 2020/21 (n= 384) 

 Categories F(n=384) % Patient Outcome 

Died Alive 

F(n=384) % F(n=384) % 

Participant Sex Female 125 32.6 90 72 35 28 

Male 259 67.4 182 70.3 77 29.7 

Participant residence Urban 339 88.3 238 70.21 101 29.8 

Rural 45 11.7 34 75.56 11 24.4 

Participant Age (in year) <18yrs 3 0.8 1 0.4 2 99.6 

18 - 47yrs 90 23.4 55 20.2 35 79.8 

48- 63yrs 58 15.1 34 12.5 24 87.5 

>63yrs 233 60.7 182 66.9 51 33.1 

Duration of illness (in days) < 3  55 14.3 42 76.36 13 23.6 

3 to 7  106 27.6 70 66 36 34 

8 to 14  150 39.1 104 69.33 46 30.67 

15 to 21  64 16.7 49 76.56 15 23.44 

> 21  9 2.3 7 77.78 2 22.22 

Cough Yes 358 93.2 256 71.50 102 28.50 

No 26 6.8 16 61.54 10 38.46 

Fever Yes 237 61.7 161 67.94 76 32.06 

No 147 38.3 111 75.51 36 24.49 

Shortness of breath Yes 334 87.0 242 72.46 92 27.54 

No 50 13.0 30 60 20 40 

Loss of appetite Yes 320 83.3 223 69.69 97 30.31 

No 64 16.7 49 76.46 15 23.44 
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Easily fatigability Yes 338 88.0 239 70.71 99 29.29 

No 46 12.0 33 71.74 13 28.26 

Loss of taste/smell sensation Yes 61 15.9 30 49.2 31 50.8 

No 323 84.1 242 75 81 25 

History of treatment Yes 300 78.1 239 66 99 33 

No 84 21.9 33 84.52 13 15.48 

Diagnosis at admission  Asymptomatic 7 1.8 4 57.14 3 42.86 

Mild 8 2.1 5 62.50 3 37.50 

Moderate 8 2.1 5 62.50 3 37.50 

Sever 246 64.1 158 64.23 88 35.77 

Critical 115 29.9 100 86.96 15 13.04 

F = Frequency, n= Sample size 

 

Table 3: Frequencies and percentages of Comorbidities among COVID 19 patients admitted to ICU at Eka Kotebe General Hospital, 

Addis Ababa, Ethiopia, 2020/21 (n= 384). 

 Categories  F (n=384) % Patient Outcome 

Died Alive 

F(n=384) % F(n=384) % 

Chronic Cardiac Diseases of 

any cause 

Yes 76 19.8 55 72.67 21 27.63 

No 308 80.2 217 70.50 91 29.50 

Chronic Kidney Disease Yes 44 11.5 35 79.55 9 20.45 

No 340 88.5 237 69.71 103 30.29 

Chronic Liver Disease Yes 8 2.1 6 75 2 25 

No 376 97.9 266 70.75 110 29.25 

Hypertensive Yes 181 47.1 134 74.04 47 25.96 

No 203 52.9 138 67.99 65 32.01 

Diabetes Yes 228 59.4 171 71.93 57 28.07 

No 156 40.6 101 75.88 55 24.12 

Asthma Yes 26 6.8 26 100 0 0 

No 358 93.2 246 68.72 112 31.28 

COPD Yes 6 1.6 3 50 3 50 

No 378 98.4 269 71.17 109 28.83 

Malignancy (Any form) Yes 18 4.7 14 77.78 4 22.22 

No 366 95.3 258 70.49 108 29.51 

HIV / AIDS Yes 17 4.4 16 94.12 1 5.88 

No 367 95.6 256 69.76 111 30.24 

Tuberculosis Yes 24 6.3 24 100 0 0 

No 360 93.8 248 68.89 112 31.11 

Stroke  Yes 16 4.2 12 75 4 25 

No 368 95.8 260 70.65 108 29.35 

Pregnancy (n=125) Yes 7 1.8 3 42.86 4 57.14 

No 118 30.7 87 73.73 31 26.27 

F = frequency, n= sample size 

 

Table 4: Frequencies and percentages of clinical management among COVID 19 patients admitted to ICU at Eka Kotebe General 

Hospital, Addis Ababa, Ethiopia, 2020/21 (n= 384) 

 Categories  F(n=384) % Patient Outcome 

Died Alive 

F(n=384) % F(n=384) % 

Prone positioning  Yes 194 50.5 133 68.56 61 31.44 

No 190 49.5 139 73.15 51 26.84 

Oxygen Therapy  Yes 367 95.6 262 71.39 105 28.61 

No 17 4.4 10 58.83 7 41.17 

Maximum oxygen 
support/demand at 

admission (L/min) 

Not used 17 4.4 10 58.83 7 41.17 

<5 132 34.4 84 63.64 48 36.36 

6 to 10 75 19.5 51 68 24 32 

11 to 15 47 12.2 35 74.47 12 25.53 

16 to 25 59 15.4 43 72.89 16 27.11 

> 25 54 14.1 49 9.75 5 9.25 

Intubation  Yes 150 39.1 141 94.00 9 6.00 

No 234 60.9 131 55.99 103 44.01 

Length of hospital stay 

before intubation (in days)  

< 3 67 44.9 60 89.56 7 10.44 

3 to 7  43 28.8 42 97.68 1 2.32 

8 to 14  22 14.7 22 100 0 0 

> 14  17 11.4 16 94.12 1 5.88 

Antibiotic  Yes 379 98.7 270 71.25 109 28.75 
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No 5 1.3 2 40 3 60 

Anticoagulant Yes 374 97.4 264 70.58 110 29.41 

No 10 2.6 8 80 2 20 

Dexamethasone Yes 357 93.0 255 71.43 102 28.57 

No 27 7.0 17 62.97 10 37.03 

Remdesivir  Yes 26 6.8 23 88.47 3 11.53 

No 358 93.2 249 69.84 109 30.16 

Vaccination of COVID19 Yes 6 1.6 4 66.67 2 33.33 

No 378 98.4 268 70.89 110 29.1 

Total length of hospital 

stays (in days) 

< 7 98 25.5 85 86.74 13 13.26 

7 to 14  99 25.8 80 80.81 19 19.19 

15 to 21  78 20.3 48 61.54 30 38.46 

22 to 30  62 16.1 30 48.39 32 51.61 

> 30  47 12.2 29 61.71 18 38.29 

Outcome  Alive 112 29.2     

Died 272 70.8     

F = frequency, n= sample size 

 

Table 5: Associations of comorbidities and clinical factors to COVID 19 related death among ICU admission at Eka Kotebe General 

Hospital, Addis Ababa, Ethiopia, 2020/21 (n= 384) 

Associated factors   Categories  Outcome COR                        

(95% CI)) 

AOR (95% CI) P- Value 

Died (n=384) Alive (n=384) 

Diabetes Yes 171 57 1.63(1.04,2.54) 1.75(1.01,2.56) 0.01** 

No 101 55 1 1  

Hypertension  Yes  134 47 1.34(0.86,2.09) 1.10(0.66,1.85) 0.69 

No  138 65 1 1  

HIV/AIDS Yes  16 1 6.93(0.01,1.10) 0.10(0.01,0.80) 0.30 

No  256 111 1 1  

Chronic kidney disease Yes  35 9 1.69(0.78,3.69) 1.40(0.69,2.85) 0.34 

No 237 103 1 1  

Participant age (in years)  < 18yrs 1 2 1 1  

18 to 47yrs  55 35 7.13(0.63,80.30) 5.78(0.48,68.44) 0.16 

48 to 63yrs  34 24 2.27(1.34, 3.84) 2.20(1.18, 4.09) 0.01** 

>63yrs 182 51 2.51(1.37, 4.62) 2.61(1.36, 4.99) 0.004*** 

Mental status  Conscious  103 211 3.30(1.58,6.92) 3.25 (1.54,6.85) 0.002*** 

Altered  9 61 1 1 

Loss of taste and/ smell 

sensation 

Yes  61 31 3.08(1.76,5.41) 3.27(1.78,6.01) 0.01** 

No 323 81 1 1 

Fever   Yes 76 161 1.45(0.91.2.31) 1.61(1.00,2.61) 0.05 

No 36 111 1 1 

F= Frequency Crude   COR= Odds Ratio = AOR= Adjusted Odds Ratio 

 

As shown on [Figure 1], the majority of ICU patients, 

246(64%) were diagnosed as sever COVID 19 at admission 

while 115(30%) were diagnosed as critical COVID 19. 

 

 
Figure 1: Frequencies and percentages of COVID 19 severity 

diagnosis among patients admitted to ICU at Eka Kotebe 

General Hospital, Addis Ababa, Ethiopia, 2020/21 (n= 384). 

As shown below [Table 3], Overall, of the study population 

70.8% patients were died. Among those died the most 

frequently observed comorbidities were Asthma (100%), 

Tuberculosis (100%), HIV/AIDS (94.1%), chronic kidney 

disease (79.5%), hypertension (74.4%) and DM (71.9%). 

The most frequently observed comorbidities among the 

study population were diabetes (59.4%), hypertension 

(47.1%), and chronic cardiac diseases (19.8%).  

Regarding to clinical management of the study population 

[Table 4] the provision of oxygen support, antibiotics, 

anticoagulant, dexamethasone; practice of prone positioning 

and intubation were carried out for 95.6%, 98.7%, 97.4%, 

93.0%, 50.5% and 39.1% of patients respectively. The 

median total hospital stay was 7 to 16 days.  Among the 

study participants 150/39.1% of them were intubated; of 

these 94% were died and 6% were alive. 

Among intubated patients, the majority of intubations were 

held within the first three days of admission [Figure 2]. The 

median duration of hospital stay before intubation was 3-7 

days. 

 



Asian Journal of Medical Research ¦ Volume 11 ¦ Issue 4 ¦ October - December 2022 15 

 Tesfaye & Berhane l; Magnitude of Covid-19 Related Death and Associated Factors 
 

 

 
Figure 2: Length of hospital stay before intubation among 

intubated COVID 19 patients admitted to ICU at Eka Kotebe 

General Hospital, Addis Ababa, Ethiopia, 2020/21. 

 

As shown below [Figure 3], among patients who were 

intubated within 8 to 14 days of admission, observed death 

was 100%. Whereas, those intubated early, in the 1st 3days 

of admission, had death rate 89.56%. 

 

 
Figure 3: Proportion of death in relation to length of hospital 

stay before intubation among intubated COVID 19 patients 

admitted to ICU at Eka Kotebe General Hospital, Addis 

Ababa, Ethiopia, 2020/21 (in days). 

 

Factors Associated with COVID-19 related death 

In the analysis of, bivariable logistic regression eight 

associated factors; diabetes, age, loss of taste and/ smell 

sensation, mental status, fever, chronic kidney disease, 

HIV/AIDS and hypertension had shown association with 

COVID 19 related death at p< 0.25. Then these factors were 

analyzed by multivariable logistic regression and five of 

them showed significant association with COVID 19 related 

death, P Value < 0.05. These were; Diabetes (AOR=1.75 

95% CI 1.01-2.56), age group >63years (AOR=2.61 95% 

CI 1.36-4.99), loss of taste and/ smell sensation 

[AOR=3.27, 95% CI 1.78-6.01], altered mental status 

[AOR=3.25, 95% CI 1.54-6.85] and fever [AOR=1.61, 95% 

CI 1.00-2.61]. 

 

Discussion 

 

This study found that the magnitude of COVID 19 related 

death among Eka Kotebe General Hospital ICU admission 

was 70.8% (95% CI, 65.9, 75.8). The most frequently 

observed comorbidities among the study population were 

diabetes, hypertension, chronic cardiac diseases, chronic 

kidney disease and asthma. Diabetes, age >63years, as well 

as clinical factors; loss of taste and/ smell sensation, altered 

mental status and fever were showed significantly 

associated with COVID 19 related death among ICU 

admission. 

In this study the magnitude of COVID 19 related death 

among ICU admission is higher than cross sectional studies 

that were conducted in Brazil, New York, China, Iran and 

Poland revealed 60.3%, 59%, 58.1%, 46.3% and 41.6% 

respectively.[17,21,22,23,24] Whereas a study held in Pakistan 

showed to be 77%.[25] This variation might be due to the 

difference in demography, admission criteria to ICU, socio-

economic status and health care set up of study areas.  

The mean age of patients among the study participant was 

65 years and the proportion of male was 67.4%. This 

finding is consistent with a study done in Wuhan, China that 

showed 64years and 61.5% of the patients was male.[12] 

Another study from Poland showed that the median age was 

62.4 years and the percentage of male patients was similarly 

higher than females (69%).[24] The similarity between these 

studies might be explained by sociodemographic pyramid, 

high prevalence of comorbidity in elders and due to 

potential risk behaviors, that were not addressed by this 

study, such as smoking and alcohol use. 

This study found that elders age >63 years had 2.6 times 

more likely to have COVID 19 related death (AOR=2.61 

95% CI 1.36-4.99). Similar studies done in Pakistan, Iran 

and New York found that increased age (age >60 years) was 

an independent significant associated factor that 2.6 times 

more likely to have COVID 19 related death among ICU 

admission.[3,4,15,16,17,25] This similar finding is more likely 

due to the fact that, as the age increases the likely hood to 

have comorbidities is very high, this again contributes for 

diseases severity. On the other hand, in this study sex had 

not showed association with death unlike a study held in 

Hong Kong, Peoples Republic of China, revealed that 

females with COVID-19 was significantly lower death than 

males [OR 3.4; 95% CI 1.2–9.1, P value < 0.05].[3,4]  

Regarding to comorbidities the study found that being 

diabetic had 1.75 times more likely to have COVID 19 

related death among ICU admission (AOR=1.75 95% CI 

1.01-2.56).  

This finding is in line with similar studies held in China that 

showed diabetes was 2 times higher in ICU than in non-ICU 

COVID 19 patients.[9,10,33] Other studies from Dubai, New 

York and America showed that being diabetes had 

significant association with COVID 19 related death.[15,22] 

This consistency is more likely due to the high prevalence 

of DM among the study participants, its complication and 

synergistic compromising effect against immunity.  

The assessment regarding to the clinical factors, this study 
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found that the presence of loss of taste and/ smell sensation 

had 3.27 times more likely to have COVID 19 related death 

among ICU admission [AOR=3.27, 95% CI 1.78-6.01]. For 

this finding comparison was not done with other literatures 

(not available) but facility based cross sectional studies 

among COVID 19 patients held in Switzerland showed that 

the magnitude of taste deficits was 74.1% (sweet), 77.8% 

(sour), 70.4% (salty), 63%, (bitter) (44) and 56.2% had 

altered smell sensation as the only presenting complaint.[45] 

This study also assessed the significance of altered mental 

status, that found patients with altered mental status were 

3.2times more likely to have death [AOR=3.25, 95% CI 

1.54-6.85]. This is opposite to a cross sectional study held 

in Iran that showed altered mental status was not associated 

with mortality but it found in 54.5% of patients who died as 

a result of COVID 19.[26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42] 

This study found that patients with fever, 1.61 times more 

likely to have COVID 19 related death [AOR=1.61, 95% CI 

1.00-2.61] than those who have no fever. This finding is not 

consistent with other study done in New York that showed 

the association is insignificant but the proportion of fever 

was seventy seven percent. This difference might be 

explained by the difference in geographic climatic condition 

and/ the difference of the study design.[22,43,44,45,46] 

 

Limitation of the Study 

• The data were collected from secondary sources and this 

may lead to bias for generalization. And this also limited 

the investigator to assess very important potential 

associated factors that were missed to document in each 

patient’s chart; like history of smoking, alcohol 

consumption or chewing khat.  

• The accuracy and reliability of data can be affected by 

the knowledge and skill of treating physician who 

clerked and managed the patient, and documentation, 

not only the skill of study team.     

• Cause-and-effect relationship between different factors 

with the outcome variable cannot be established 

• Lack of adequate similar studies in the local area or 

other countries with similar set up to Ethiopia. 

• Lack of precision may be unavoidable considering the 

experience beginner investigator and work burden while 

working on COVID 19 treatment center. 

• As COVID 19 is new Emerging outbreak the earlier 

management has no properly designed guideline. 

Especially, in the earlier wave, this may lead to lack of 

uniformity. 

 

Conclusion 

 

The magnitude of COVID 19 related death among ICU 

admission is much higher (70.8%), so the stakeholders need 

to be active in all aspects to reverse the existing situation. 

The most frequently observed comorbidities among those 

patients died as a result of COVID 19 at ICU were Asthma, 

Tuberculosis, HIV/AIDS, chronic kidney disease, 

hypertension and DM. Diabetes, age >63years, as well as 

clinical factors; loss of taste and/ smell sensation, altered 

mental status and fever were showed significantly 

associated with COVID 19 related death among ICU 

admission. This study alarms the importance of pandemic 

preparedness and the need to maintain readiness to held 

studies in response to the outbreaks. 

 

Recommendation  

Based on the finding of the study, the following 

recommendations were forwarded to each responsible level. 

Addis Ababa Health Bureau 

Addis Ababa Health Bureau needs to be ready and 

structurally organized to install special infection prevention 

practice, especially for those old age and patients with 

comorbidity. Continuous evaluation and proper 

management of awareness building strategies, and accessing 

infection prevention protective equipment is the corner 

stone.  

For Health Facilities  

The health facility should be expected to empower the 

capacity of the health care providers in relation of COVID 

19 related death and other clinical conditions of COVID 19 

patient. 

For Health care providers  

As an outbreak response, health care providers are also 

expected to have active participation in public health 

perspectives that enhance awareness of the community. 

Updating oneself is mandatory to combat the pandemic 

using limited resources.  

From day-to-day practical exposure health care providers 

are expected to identify the clinical conditions that 

contribute to increase the risk of COVID 19 related death. 

For researchers  

Considering the global economic and social impact of 

COVID 19, actual understanding of the local context is 

explored through researches. Therefore, several detailed 

studies are needed to alleviate the holistic burden.    

For Community  

The community should be expected to practice early test if 

symptomatic, visit and get the medical advice as early as 

possible. Learn and practice how to safe others by keeping 

one’s own health by minimizing social gatherings. 

For individual  

Each individual should be expected to aware of one’s own 

comorbidity and carefully practice infection prevention 

precaution according to recommendations from medical and 

public health disciplines.  
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