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ABSTRACT

Background: COVID-19 revealed significant health disparities globally, with comorbidities
exacerbating outcomes, Africa faced heightened risks from pre-existing conditions during
the pandemic.

Objective: The aim of the study was to assess the association between comorbidities and
mortality of hospitalised patients with corona virus disease in two African countries after
adjusting for confounders such as age.

Setting: Study was conducted in treatment centres from 4 states in Nigeria and 6 regions
in Ethiopia.

Methods: An unmatched case-control study with equal distribution of cases and controls,
conducted using secondary data. All files of COVID-19 patients hospitalised between
February 2020 and February 2021 were enlisted as participants in the study. A case was an
individual who died of COVID-19 whereas a control was one who survived. Both cases and
control were of African descent. Multi-variable logistic regression was conducted.

Results: A total of 2,576 adult hospitalised participants diagnosed with COVID-19 were
enrolled in the study. Their mean age was 51.1+19.4 with the controls being 41+17.3
the cases being 61.3+15.7 years. Fifty-seven percent (57%) had at least one comorbidity.
Presence of comorbidities, as opposed to no comorbidity, was associated with mortality
(adjusted odds ratio: 1.91; 95% confidence intervals 1.41-2.59; p=<0.01) even after
adjustment for sex, marital status, age, education level and occupation. Hypertension
(p<0.001) and HIV/AIDS (p<0.001) were independently correlated with mortality”.

Conclusion: This study showed that comorbidities such as hypertension and HIV/AIDs were
linked to mortality in patients with COVID-19 in Africa after adjusting for age.
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Introduction

Africa has been affected by COVID-19 like other continents on
the globe, as of 02 January 2023 COVID-19 has accounted for a
total of 12,258,502 cases with 256,729 deaths. In Ethiopia the
initial confirmed COVID-19 case was reported on March 13%,
2020 and has since registered, 500,116 cases and recorded
7,572 deaths. Similarly, Nigeria confirmed its first case on
February 27, 2020 and has also recorded 266,628 cases and
3,155 deaths.

Currently available evidence since onset of the COVID-19
pandemic shows that individuals with co-morbidities face an
increased risk of severe disease and mortality due to the virus
[1,2]. Initial estimates from China’s National Health Commission
regarding COVID-19 fatalities indicated that 75% of those
who died had underlying health conditions including diabetes
and cardiovascular disease. Other studies also highlighted a
significant prevalence of pre-existing conditions in COVID-19
patients such as chronic kidney disease, hypertension, chronic
heart disease, cancer, chronic liver disease, HIV/AIDS, chronic
obstructive pulmonary disease and Asthma among others [3-6].
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In Africa, infectious diseases like HIV, tuberculosis and malaria
are widespread and are known to impact immune function
and activation, potentially influencing the body’s response to
COVID-19 [7]. However, there is limited understanding of the
extent to which these infections alter the immune response to
SARS-CoV-2 [8]. Global evidence has shown that individuals with
pre-existing comorbidities such as hypertension, cardiovascular
disease, and diabetes face a significantly higher risk of fatality
from COVID-19. Despite this, the exact role that comorbidities
play in increasing susceptibility to infection and the severity of
COVID-19 remains unclear [9-12].

Therefore, identifying the risk factors associated with poor
outcomes among COVID-19 patients is crucial. This study aimed
to assess the degree to which comorbidities contribute to
COVID-19 related fatalities.

Methods

Study site

We conducted this study using secondary data in both
government and private health facilities within randomly
selected regions and states in Ethiopia and Nigeria respectively.
These, two countries were selected because of their large
populations in Africa. Due to political insecurities in Nigeria
at the time of data collection, only 22 facilities with highest
COVID-19 patients were considered in the 4 states of Edo,
Federal Capital Territory (FCT), Kano, and Rivers. In Ethiopia,
6 regions; Addis Ababa, Dire Dawa, South Nation Nationality
and People Regional state (SNNPR), Sidama, Hareri and Amhara
were selected for the study.

Study design

An unmatched case control design utilizing incidence density
sampling with controls selected from the same facilities as the
cases. Individuals were included if they were hospitalised with
SARS-CoV-2 infection with evidence of a PCR result on their
file from February 27, 2020 to November 2021. Comorbidities
associated with COVID-19 among patients that died or
recovered were analysed using secondary data.

Study population

The study considered all files of adult hospitalised patients of
African descent in both government and private health facilities
in Ethiopia and Nigeria that were diagnosed with COVID-19. A
total of 2,576 COVID-19 patients were recruited into this study.
Cases (death due to COVID-19) were 1, 288 patients, of which
644 were from Nigeria. While 1,288 were controls of which 644
were from Ethiopia (recovered from COVID-19).

Case definition and selection

The main outcome was mortality due to COVID-19. It was
assessed by reviewing of patient files asrecorded or documented
by the doctor at the time of the patients’ death. A case was
defined as an adult who tested positive for COVID-19 and died.

Selection of controls

Controls were adults hospitalised within the same period as
cases, tested positive and recovered from COVID-19. Controls

were not matched with cases for any variable. For every case,
one control was picked. Controls were picked from the same
facilities as cases.

Sample size and sampling

Using a formula for two proportions by Schlesselman [13] the
calculated sample size was 644 per group. This was arrived at
after considering obesity, diabetes and hypertension as the
exposures. Hypertension (22.5% vs 14%, [14]), ratio of 1:1,
95% confidence level, 80% power and odds ratio of 2 yielded
the highest sample size of 644 after adjusting for missingness.
Considering a design effect of 2, the final sample size was 1288
per group. Thus the overall sample size of 2576. The sample
was collected from different regions and states in the study
countries to allow fair representation, simple random sampling
was used to select facilities, proportionate to size sampling
was done at each region. A total of 8028 files were retrieved.
Of these, 7728 were eligible. Using systematic sampling and a
sampling interval of 3, 2576 files selected and included into the
study.

Inclusion and Exclusion

Adults of African Descent aged 18 years and older diagnosed
with COVID-19 who later died/ recovered and were in the
country of interest at the time of diagnosis were eligible for
this study. The study excluded individuals whose patient files
were missing all the key information relevant for the study.
Two hundred thirty-two (232) participants were excluded from
the analysis. These had missing information on some of the
variables including age, comorbidities and marital status. Of
these 107 were cases and 125 were controls.

Study Variables

The main outcome analysed was mortality associated
with COVID-19. In addition to socio-demographic factors
highlighted in the literature such as age, gender, education,
marital status, nationality, occupation, ethnicity and country
of residence as risk factors for COVID-19. A range of 13
comorbidities were abstracted and analysed, including chronic
obstructive pulmonary disease, tuberculosis, asthma, chronic
haematological disease, peptic ulcer disease, HIV/AIDS, chronic
lung disease, liver disease, diabetes, renal disease, neurological
impartment and hypertension.

Data collection, quality control and Supervision

Manual file review was performed to confirm the main outcome
variable and ensure accuracy.

Data was extracted from the patients’ file at the facility medical
records office using an excel sheet. The data collectors were
experienced and skilled health workers who were hired and
trained before data collection. The virtual training involved
equipping the team with techniques of secondary data
collection without revealing patient key identifiers hence no
patient names were recorded. Case managers at national level
and the study team provided oversight and supervision to
ensure that ethical standards and procedures were adhered to
and prevent inconsistences and inaccurate data.
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Data Management and Analysis

Data was analysed using STATA version 14 with categorical
variables summarized as frequencies and percentages. The
resultant percentages were compared across groups by
mortality and survival status using chi-square and Fisher’s
exact test. To determine whether the underlying co-morbidity
was a predictor for the patient outcome (died vs. survived)
unconditional logistic regression model was used at both
bivariate and multivariate levels. At bivariate, all the socio-
demographics and the co-morbidities with a p-value less or
equal to 0.2 were considered significant and thus entered into
the multi-variate model using the stepwise LR method. This was
used to aid the identification of comorbidities that contributed
most to COVID-19 related deaths. At this level of analysis, all
factors and co-morbidities with a p<0.05 were considered
statistically significant.

Ethical Approval

Thestudywasapprovedin Ethiopia by the Ethiopian PublicHealth
Institute (EPHI- IRB-356-2021) and in Nigeria by National Health
Research Ethics Committee (NHREC/01/01/2007-29/03/2021)
In addition, permission to conduct the study at health
facility level was obtained from the Ministry of Health and
the respective facility managers. During data collection and
analysis, Confidentiality was observed by the research team in
an effort to protect patient data. All patient data was codified
before entering it into the general database, thereby ensuring
patient anonymity to the investigator analysing the data.

Waiver of Consent Statement

This study utilized secondary data abstracted from patient
files, and direct contact with patients was not feasible. To
ensure compliance with ethical standards, a waiver of informed
consent was obtained from two ethical review bodies: the
Ethiopian Public Health Institute (EPHI) and the National Health
Research Ethics Committee (NHREC). These bodies reviewed
and approved the use of the data for research purposes,
recognizing that obtaining consent directly from patients was
impractical. The waiver was granted on the condition that all
data used in the study would remain anonymized, ensuring the
confidentiality and privacy of the patients.

Public and patient Involvement

Neither patients nor the public participated in the design or
implementation of this research

Results

Study profile

The study recruited a total of 2,576 patients diagnosed with
COVID-19, including an equal number of cases and controls.
Of these 23.4% (604/2576) lacked information on at least one
co-morbidity and were excluded from analysis. Of those that
had missing information on co-morbidities, majority 76.3%
(461/604) were controls.

Socio-demographic
The overall mean age for the study participants was 51.1+19.4

with the controls being 41£17.3 while that among the cases
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being 61.3+15.7 years., The majority 71% (915/1288) and 68.0%
(876/1288) were male, 62.5% (715/1144) and 85.0%(646/760)
were married, 66.2% (830/1253) and 56.5%(403/713) had
attained tertiary education and more than half were working
among the cases and controls respectively. All the socio-
demographic characteristics studied varied significantly (p>0.005)
between the cases and controls apart from sex (p=0, .095).

Table 1: Demographic and social attributes of the study participants.

Variable Overall (n/%) Controls Cases p-value
Sex

Male 1,791(69.5) 915(71.0) 876(68.0) 0.095
Female 785(30.5) 373(29.0) 412(32.0) ’
Marital status

Single 397(20.8) 362(31.6) 35(4.6)

Married 1,361(71.5) 715(62.5) 646(85.0)  <0.001
Separated 146 (7.7) 67(5.89)  79(10.4)

Age

<25 267 (10.4) 239(18.6) 28(2.2)

25-34 353 (13.7) 307(23.8) 46(3.6)

35-44 332(12.9) 224(17.4) 108(8.4)

45-54 406 (15.8) 205(15.9) 201(15.6) <0.001
55-64 452 (17.5) 163(12.7) 289(22.4)

65+ 766 (29.7) 150(11.6) 616(47.8)

Education level

g;ufgt:za: 113(5.8) 43(3.4)  70(9.8)

primar 227 (11.5) 161(12.8) 66(9.3) <0.001
coenn dyary 393(20.0) 219(17.5) 174(24.4) :
Tertiary 1,233 (62.7) 830(66.2) 403(56.5)
Occupation

Not working 574 (29.6) 321(28.3) 253(31.3) 0.161
Working 1,368 (70.4) 812(71.7) 556(68.7) :

Distribution of co-morbidities in relation to cases and controls
among the COVID-19 patients

Overall, 67% (767/1145) and 43.1% (356/827) had at least
one co-morbidity among the cases and controls respectively.
Hypertension was the commonest at 41% (490/1195) and
20.2% (258/1275), and this varied significantly at p=0.0071.
This was followed by diabetes at 34.0% (402/1182) and
11.1%(138/1242), with p<0.001 significance level and prostate
cancer at 1%(9/1044) and 0.1%(1/1151) at P<0.001 among the
cases and controls. Table 2 summarises the co-morbidities in
relation to cases and controls.

Association between co-morbidities and COVID-19 Mortality

At bi-variate analysis, it was revealed that all the socio-
demographic characteristics studied and the co-morbidities
except lung cancer, liver cancer, oesophageal cancer, malaria,
CPD and peptic ulcers showed independent association with
mortality in patients diagnosed with COVID-19 (p<0.2).

At multivariate analysis, having HIV/AIDs (OR=4.78, 95%ClI
2.07-11.05, P<0.001), hypertension (OR=1.82, 95% CI 1.39-
2.39, P<0.01 and age (OR= 4.88, 11.10, 17.14, 42.82, P<0.001)
for those aged above 35 were strongly linked to mortality in
patients with COVID-19.

Table 3 summarizes the co-morbidities that demonstrated
a significant relationship with mortality among COVID-19
patients.
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Table 2: Distribution of co-morbidities by cases and controls among the COVID-19 patients.

Co-morbidity Cases (n/%) Controls (n/%) p-value
Obesity

Yes 53 (5.5) 17 (2.3)

No 915 (94.5) 708 (97.7) 0.0014
Breast cancer

Yes 7(0.7) 2(0.2)

No 1026 (99.3) 1136 (99.8) 0.0691
Lung cancer

Yes 6 (0.6) 3(0.3)

No 1041 (99.4) 1146 (99.7) 0.2531
Prostate cancer

Yes 9(0.9) 1(0.1)

No 1035 (99.1) 1150 (99.9) 0.0071
Liver cancer

Yes 3(0.3) 1(0.1)

No 1040 (99.7) 1147 (99.9) 0.2722
Oesophagial cancer

Yes 1(0.1) 2(0.3)

No 1044 (99.9) 1152 (99.7) 0.3671
Diabetes**

Yes 402 (34.0) 138 (11.1)

No 780 (66.0) 1104 (88.9) <0.001
HIV/AIDS**

Yes 39(3.7) 15(1.2)

No 1023 (96.3) 1195 (98.8) <0.001
TB

Yes 18 (1.7) 9(0.8)

No 1041(98.3) 1085 (99.2) 0.068
Hypertension**

Yes 490 (41.0) 258 (20.2)

No 705 (59.0) 1017 (79.8) <0.001
Malaria

Yes 60 (5.4) 81 (6.6) 0.207
No 1060 (94.6) 1147 (93.4)

Renal disease**

Yes 147 (13.1) 34 (2.8)

No 977 (86.9) 1195 (97.2) <0.001
CPD

Yes 54 (5.0) 72 (6.0) 0302
No 1030 (95.0) 1135 (94.0)

Asthma

Yes 47 (4.2) 28 (2.3)

No 1063 (95.8) 1176 (97.7) 0.010
Chronic lung disease

Yes 26 (2.4) 12 (1.0) 0.010
No 1073 (97.6) 1194 (99.0)

Peptic ulcers

Yes 36 (3.4) 29 (2.7) 0.414
No 1039 (96.6) 1029 (97.3)

Table 3: Association between co-morbidities and mortality among COVID-19 patients.

Variable unadjusted OR 95%Cl p-value Adjusted OR 95%Cl P-value
Sex

Male

Female 1.15 0.97-1.36 0.095

Marital status

Single

Married 9.34 6.50-13.4 <0.001

Seperated/widowed 12.19 7.57-19.6 <0.001

Age

<25

25-34 1.3 0.77-2.10 0.334 1.36 0.61- 3.05 0.443
35-44 4.1 2.61-6.48 <0.001 4.88 2.27-10.52 <0.001
45-54 8.4 5.40-12.9 <0.001 11.10 5.22-23.61 <0.001
55-64 15.1 9.78-23.40 <0.001 17.74 8.29-38.0 <0001
65+ 35.0 22.80-53.90 <0.001 42.82 20.0-91.76 <0.001
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Education level

No formal education
Primary

Secondary

Tertiary

Occupation

Not working
Working

Co-morbidity

Presence of comorbidity

Yes

No

Obesity (n=1,693)
Yes

No

Breast cancer(n=9)
Yes

No

Lung cancer(n=9)
Yes

No

Prostate cancer
Yes

No

Liver cancer

Yes

No

Oesophagial cancer
Yes

No

Diabetes**

Yes

No

HIV/AIDS**

Yes

No

TB

Yes

No
Hypertension**
Yes

No

Malaria

Yes

No

Renal disease**
Yes

No

CPD

Yes

No

Asthma

Yes

No

Chronic lung disease
Yes

No

Peptic ulcers

Yes

No

0.25
0.48
0.30

0.87

1.79

2.4

3.9

2.2

10

331

0.37

4.1

3.04

2.08

2.74

0.80

5.29

0.83

1.86

241

1.23

0.15-0.40
0.32-0.75
0.20-0.44

0.71-1.06

1.46-2.19

1.36-4.48

0.73-38.3

0.47-13.6

1.38-438.61

0.26-173.82

0.01-4.59

3.31-5.1

1.62-5.96

0.88-5.29

2.28-3.29

0.56-1.14

3.58-7.99

0.56-1.20

1.13-3.10

1.17-5.27

0.73-2.09

<0.001
0.001
<0.001

0.162

<0.001

0.0014

0.0691

0.2531

0.0071

0.2722

0.3671

<0.001

<0.001

0.068

<0.001

0.207

<0.001

0.302

0.010

0.010

0.414

191

4.78

1.82

1.41-2.58

2.07-11.05

1.39-2.39

<0.001

<0001

<0.001
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Discussion

This study contributes to existing literature on the factors
associated with mortality in COVID-19 patients treated in
selected facilities in Nigeria and Ethiopia. The findings of this
study show that more male than females died of COVID-19
71% a trend observed in other studies, this is in line with other
similar studies that revealed higher proportions of fatalities
in males than females in nearly all countries [15-21]. A study
by Jian, et al., found that the death rate in men was nearly
twice that of women [22]. Similarly, higher mortality rate was
observed among patients that had attained tertiary level of
education 66.2%.

In this study 56.9% of all participants had at least one
comorbidity, and higher proportions are observed among
the cases 67%. This finding confirms the existing literature
that COVID-19 patients with pre-existing conditions have
a higher risk of COVID-19 related death [2,14,23-29]. Pre-
dominant underlying conditions seen in the study population
is Hypertension, Diabetes, prostate cancer and renal diseases.
This paper just like others also puts hypertension as the
commonest pre-existing condition that has contributed to poor
outcomes among the COVID-19 patients [30-32].

At bi-variate level all socio-demographic factors were linked to
mortality among COVID-19 patients as well as comorbidities
such as Asthma, renal disease, hypertension, HIV/AIDS
diabetes, prostate cancer, breast cancer and obesity. This is
revealed in other studies that reviewed each of these factors
independently in relation to COVID-19 related mortality. A
study by Choi, et al. revealed that Asthma was associated with
poor outcomes. Mortality rate for COVID-19 patients with
underlying asthma was significantly higher than that of other
patients, however it was not an independent risk factor for the
clinical outcomes of COVID-19 after adjustment [33].

After adjusting for all other factors, hypertension, HIV/AIDS and
Age were strongly linked to COVID-19 Mortality. These results
concur with studies of [34] that indicated that Hypertension
can affect severity of COVID-19. The study found hypertension
to be significantly linked to COVID-19 mortality. High blood
pressure, is a common co-morbidity in the population and can
contribute to increased COVID-19 mortality. Hypertension is
often linked to other health conditions, such as diabetes and
heart disease, which can exacerbate the severity of COVID-19.
Additionally, some COVID-19 cases with hypertension may be
on medications that affect their immune response [35].

Similarly, a population cohort study conducted in Western Cape
Province, South Africa revealed that that HIV was associated
with a doubling of COVID-19 mortality risk [36]. Individuals
with HIV/AIDS were identified as having a significantly higher
odds ratio for COVID-19 related deaths. This is consistent with
previous research indicating that people with compromised
immune systems, such as those with HIV/AIDS, may face
greater risk of severe illness and death when infected with
COVID-19 [37,38].

Lastly, studies have reported older age especially 65 years and
above as a contributing factor to poor outcomes among those

diagnosed with COVID-19 [39-41], this is in line with the findings
of this paper because results suggest a marked link between
age and COVID-19 deaths. Older age groups were found to have
substantially higher odds of mortality. This finding is consistent
with global trends in COVID-19 mortality, where older individuals
are more susceptible to severe illness and death. Age-related
factors, such as a weakened immune system, higher prevalence
of co-morbidities, and reduced physiological reserve, make
older individuals more vulnerable to the virus [42-44].

Therefore, patients with comorbidities should take every
possible precaution to prevent infection during disease
outbreaks.

Strength and Limitations

The study had a big sample size and in addition used data
from more than one population (Nigeria and Ethiopia which
increased generalizability. The major limitation of this study
was the use of secondary data as a source of information. This
data was gathered for other purposes thus it was difficult to
generate all necessary variables. The files also had some missing
variables. Secondly, the effect of unobserved variables could
not be accounted for. In addition, residual confounding could
still be present due to the retrospective design that was used.
Furthermore, the case control design used relies on data that
was collected thus limiting in the amount and type of data to
be collected.

Conclusion

This study showed that comorbidities such as hypertension and
HIV/AIDs were associated with COVID-19 mortality in Africa
after adjusting for age. These findings highlight the significance
of targeting prevention, vaccination, and care efforts toward
vulnerable populations, including older individuals and those
with specific co-morbidities, to reduce COVID-19 mortality.

Recommendation

This study recommends more prospective studies examining
the impact of comorbidities on COVID-19 outcomes in Africa
and also patients with underlying conditions need to be given
priority when responding to disease outbreaks.

What is known?

Similar studies have revealed that the most common
comorbidities reported till now are hypertension, cardiovascular
diseases, and diabetes [45]. Hypertension has been repeated
as the highest pre-existing comorbidity in COVID-19 patients
[2,46-49]. Survival data globally has reported that men had
a considerably higher mortality rate and experienced more
severe symptoms than women. A study by Scully, et al. reported
that the case fatality rate for males is 1.7 times higher than for
females (P <0.0001) [48,50]. In addition, older COVID-19 infected
individuals aged 65 years and above who have comorbidities
have an increased admission and mortality rate [51-53].

What this study adds
The current study has revealed that COVID-19 patients
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having HIV/AIDS as an underlying condition have a fivefold
increased risk of death compared to those without HIV. This
finding conforms to the notion that people infected with HIV
maybe affected disproportionately by COVID-19. This finding
is however, contrary to some studies that have reported no
major link to HIV/AIDS and COVID-19 patient outcomes [54-57].
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