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Impact of comorbidities on the severity of illness of COVID-19 patients managed in a Southern
Nigerian State
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Abstract
Background: Coronavirus disease 2019 (COVID-19) is characterized by varying clinical manifestations
ranging from asymptomatic disease, mild upper respiratory illness, severe pneumonia and acute
respiratory distress syndrome. Patients with COVID-19 who have comorbidities are at risk of having a
more severe disease course, longer duration of hospitalization, complications and need for intensive care.
The pattern of comorbidities in patients with COVID-19 in Nigeria has not been adequately described
yet.
Objective: This study aimed to access the actual burden of comorbidities and their impact on the severity
of COVID-19.
Materials and Methods: This was a retrospective cohort study of patients with confirmed COVID-19
using reverse transcription polymerase chain reaction. All confirmed COVID-19 patients diagnosed in
Akwa Ibom State from April 1, 2020 to September 30, 2020 and admitted in the isolation facilities were
enrolled into this study. A proforma was used to obtain the sociodemographic characteristics of the
patient, the type(s) of comorbidity and the severity class. Data was analyzed using SPSS 23.
Results: One hundred and forty-nine patients were included in this study. The most common
comorbidities were hypertension (32.2%) and diabetes mellitus (19.5%). Severe or critical disease was
significantly found in 17 (35.4%) of the patients with hypertension and 15 (51.7%) of the patients with
diabetes with p-value <0.01 on univariate analysis. After multivariate logistic regression, having diabetes
mellitus (OR: 4.48, 95% CI: 1.37 – 14.70) and age (OR: 1.07, 95% CI: 1.02 – 1.13) were independent
predictors of severity in COVID-19 patients with p-value <0.01. Conclusion: The presence of
comorbidities is associated with worsening clinical outcomes in patients with SARS-CoV-2 infection.
There is therefore need for closer monitoring of COVID-19 patients having comorbid conditions.
Keywords: COVID-19, Comorbidity, Clinical outcome
disease is characterized by varying clinical
manifestations ranging from asymptomatic disease,
Coronavirus disease 2019 (COVID-19) is a clinical mild upper respiratory illness, severe pneumonia
syndrome caused by severe acute respiratory and acute respiratory distress syndrome. 1
syndrome- coronavirus 2 (SARS-CoV-2). The Coronaviruses are a group of RNA viruses. They are
enveloped, non-segmented and have positive
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Middle East respiratory syndrome (MERS) had
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emerged prior to this current pandemic as severe
coronavirus infections.
Patients with COVID-19 who have comorbidities
such as diabetes mellitus, hypertension, chronic
respiratory diseases are at risk of having a more
severe disease course, longer duration of
hospitalization, complications and need for
2
intensive care. Some of these chronic medical
conditions and COVID-19 share a basic feature of
being pro-inflammatory. The more severe pattern of
illness observed in COVID-19 patients have also
been noted in patients with other respiratory viral
infections such as Influenza and MERS.2
The pattern and prevalence of comorbidities in
patients with COVID-19 may differ between
countries. The pattern of comorbidities in patients
with COVID-19 in Nigeria has not been adequately
described yet. This study will help to provide more
insight on the actual burden of comorbidities and
their impact on severity of COVID-19. A study in
the United States found comorbidities in 93.9% of
hospitalized patients. The most common
comorbidities were hypertension (56.6%), obesity
(41.7%) and diabetes mellitus (33.8%).3 In China,
Yang et al in a meta-analysis of 7 studies reported
Hypertension (21.1%), Diabetes mellitus (9.7%),
cardiovascular diseases (8.4%) and chronic
respiratory diseases (1.5%) as the common
2
comorbidities in patients with COVID-19. A study
involving 104 travelers who had COVID-19 on a
cruise ship, Diamond Princess found comorbidities
in 50% of them.4
Knowledge of the pattern and impact of
comorbidities in COVID-19 patients in Nigeria will
help guide the health authorities in making policies
aimed at protecting this vulnerable population. This
group of patients have been suggested as a possible
2
priority group for vaccination. Since the
management of COVID-19 is largely supportive,
awareness of the pattern of comorbidities will help
clinicians to offer more targeted attention to the
management of this comorbid conditions in other to
improve outcomes. This study aimed to access the
actual burden of comorbidities and their impact on
the severity of COVID-19.
Methods
This was a retrospective cohort study of patients
with confirmed COVID-19, with SARS-Cov-2
Ibom Med. J. Vol.14 No.2 April, 2021

detected using reverse transcription polymerase
chain reaction. All COVID-19 patients diagnosed in
Akwa Ibom State from April 1, 2020 to September
30, 2020 and admitted in the isolation facilities were
enrolled into this study. Ethical approval was
obtained from the Health Research Ethics
Committee of Ibom Multi-Specialty Hospital, Uyo,
with patients’ confidentiality ensured. The patients
were classified based on severity of illness into
5
asymptomatic, mild, moderate, severe, and critical.
A proforma was used to obtain sociodemographic
characteristics of the patients such as age and sex.
The type(s) of comorbidity and the severity class of
the patients’ illnesses were also recorded on the
proforma. The data was analyzed using Statistical
Package for the Social Sciences (SPSS) version 23
(Armonk, N. Y., USA).6 Qualitative data was
reported as percentages while quantitative variables
was reported as mean ± standard deviation (SD).
Chi-square was used to compare proportion of
patients with severe COVID-19 with or without
comorbidities. Multivariate logistic regression was
done to identify factors that were independently
associated with severe COVID-19. The variables
included in the model were the major comorbidities
that had significant association with severe disease
following univariate analysis, which were
hypertension and diabetes as well as age and male
gender, which have also been associated with higher
risk of COVID-19.7,8
Results
One hundred and forty-nine patients were included
in this study. Majority (70.5%) of the participants
were males. About half (51.7%) of the patients were
between 21-40 years and only 2 (1.3%) were less
than 20 years (See Table 1). The most common
comorbidities were hypertension (32.2%) and
diabetes mellitus (19.5%). Other comorbidities
included peptic ulcer disease (3.2%), chronic
kidney disease (2%) and human immunodeficiency
virus (2%) (See Figure 1).
There were 104 (69.8%) patients with
asymptomatic/mild illness, 19 (12.8%) patients
with moderate illness and 26 (17.4%) patients with
severe/critical disease. There was no gender
difference in severity of the illness in this cohort of
patients (p = 0.45). The age of the participants were
categorized in years into groups of 1-20, 21-40, 41-
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Table 1: Sociodemographic characteristics of the study participants

Characteristic

Frequency (n)

%

Female

44

29.5

Male

105

70.5

Total

149

100.0

1 - 20

2

1.3

21 – 40

77

51.7

41 – 60

61

40.9

61 – 80

9

6.0

Total

149

100.0

Gender

Age group (years)

Figure 1: Pattern of comorbidities of the study participants
(HIV- Human immunodeficiency virus, PUD- Peptic ulcer disease,
CVA- Cerebrovascular accident, CKD- Chronic kidney disease, CCF- Congestive cardiac failure)
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Table 2: COVID – 19 severity by gender and by age

Characteristic

Gender
Female (n)
Male (n)
Frequency (%)
Age group
1 – 20
n (%)
21 – 40
n (%)
41 – 60
n (%)
61 – 80
n (%)

Asymptomatic/
mild

Severity
Moderate Severe/
Critical

p-value
Total

33
71
69.8

6
13
12.8

5
21
17.4

44
105
100.0

0.45

2 (100.0)

0 (0)

0 (0)

2 (100.0)

<0.01

64 (83.1)

9 (11.7)

4 (5.2)

77 (100.0)

35 (57.4)

9 (14.8)

17 (27.9)

61 (100.0)

3 (33.3)

1 (11.1)

5 (55.6)

9 (100.0)

Table 3: COVID – 19 severity by comorbidity
Comorbidity
Hypertension
Diabetes
Hyperthyroidism
Asthma
SCD
HIV
CVA
CKD
CCF

Asymptomatic
/Mild
24
10
1
1
0
3
0
0
0

Moderate
7
4
0
0
1
0
0
0
0

Severe/
Critical
17
15
0
0
0
0
2
3
1

Total

p-value

48
29
1
1
1
3
2
3
1

<0.01
<0.01
0.70
0.70
0.13
0.52
0.03
0.01
0.17

Table 4: Multivariate regression on predictors of severity
Variables
Age
Male gender
Hypertension
Diabetes

Odds ratio
1.08
0.50
1.50
3.98

Ibom Med. J. Vol.14 No.2 April, 2021

95% confidence interval
Lower
Upper
1.02
1.14
0.14
1.76
0.48
4.70
1.34
11.80
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p-value
<0.01
0.28
0.49
0.01
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60 and 61-80, and was found to significantly vary
with the severity of illness (p = 0.01). Severe/critical
illness were found in 55.6% of the participants in the
61-80 age caterogy when compared with 27.9% and
5.2% of those in the 41-60 and 21-40 age categories
respectively (See Table 2). The most common
comorbities were hypertension (32.2%) and
diabetes mellitus (19.5%). Severe or critical disease
was significantly found in 17 (35.4%) of the patients
with hypertension and 15 (51.7%) of the patients
with diabetes with p-value <0.01 on univariate
analysis. There were 2 patients with cerebrovascular
accidents and 3 patients with chronic kidney disease
and they also presented with severe or critical illness
(See Table 3).
After multivariate logistic
regression, having diabetes mellitus (OR: 4.48, 95%
CI: 1.37 – 14.70) and age (OR: 1.07, 95% CI: 1.02 –
1.13) were independent predictors of severity in
COVID-19 patients with p-value <0.01 (Table 4).
Discussion
The most common comorbidities that were
associated with COVID-19 infection in the patients
studied was hypertension and diabetes mellitus.
Hypertension, diabetes mellitus, cerebrovascular
accidents and chronic kidney disease were the
comorbidities that were significantly associated
with worsening severity on univariate analysis,
though only diabetes mellitus remained an
independent predictor of severity on multivariate
2
analysis. Similarly, Yang et al from their systematic
review and meta-analysis of 7 studies had found
hypertension, diabetes, cardiovascular disease and
respiratory system disease as the commonly
associated comorbidities with COVID-19 infection.
A meta-analysis of the comorbidities showed that
hypertension, respiratory system disease and
cardiovascular diseases were significantly
associated with severe disease and not diabetes
mellitus, which was unlike the finding in our study.
However, a meta-analysis involving 76 studies has
significantly associated diabetes mellitus with
severe infection and increased mortality in patients
with COVID-19 infection.9 Diabetics have a
predisposition to infections and are increasingly
susceptible to hyper-inflammation and cytokine
storm which are associated with poorer outcomes in
10
COVID-19 patients. Other studies have also
associated cerebrobrovascular accidents and
209

chronic kidney diseases with worsening COVID-19
illness.11,12
Patients that were advanced in age had a higher
proportion of severe and critical illness when
compared to younger patients, who were more
likely to have asymptomatic or mild disease. Older
age group has been associated with a higher risk of
SARS-CoV-2 positivity.7 Given that comorbid
conditions worsen with advances in age, this could
explain the worsening clinical manifestations of
COVID-19 in this cohort of patients.13 Starke et al14
in assessing the risk of age-related severe outcomes
from COVID-19 infection found that age accounted
crudely for a 5.2% increase risk of severity but after
adjusting for the effect of comorbidities, the effect
of age as an independent risk factor for disease
severity reduced to 2.7% for two studies thereby
underscoring the impact of comorbidities in
worsening clinical outcomes. There is therefore
need to consider COVID-19 patients with
comorbidities as a vulnerable population that should
2
be prioritized for SARS-CoV-2 vaccination.
Differences in gender was not significantlty
associated with worsening outcomes in our study
though there were more males on admission than
females. This contrasts with the findings in other
studies that have associated male gender with
increasing disease severity when compared to
8,15
females.
Larger studies may corroborate the
conventional finding. The female hormonal milieu
has been considered more immuno-protective when
exposed to infectious pathogens.16
Conclusion
The presence of comorbidities is associated with
worsening clinical outcomes in patients with SARSCoV-2 infection. There is therefore need for closer
monitoring of patients having comorbid conditions
while prioritizing them for COVID-19 vaccination.
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