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Introduction
The coronavirus disease-2019 (COVID-19) is an 
emerging infectious disease of global public health 
significance caused by a novel coronavirus called 
the severe acute respiratory syndrome coronavi-
rus-2 (SARS-CoV-2) which first appeared at the 
end of December 2019 in Wuhan, China.1

Most persons with COVID-19 present with mild 
to moderate disease characterized by nonproduc-
tive cough, fever, and malaise. However, a small 
but significant proportion of the patients present 
with multisystemic involvement manifesting as 
multi-organ failure, hypercoagulability, and sec-
ondary bacterial or fungal infections.2,3
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Abstract
Background: Coronavirus disease-2019 (COVID-19) is a potentially life-threatening illness with 
no established treatment. Cardiovascular risk factors (CRFs) exacerbate COVID-19 morbidity 
and mortality.
Objective: To determine the prevalence of CRF and clinical outcomes of patients hospitalized 
with COVID-19 in a tertiary hospital in Somalia.
Methods: We reviewed the medical records of patients aged 18 years or older with a real-time 
polymerase chain reaction (RT-PCR)–confirmed COVID-19 hospitalized at the De Martino 
Hospital in Mogadishu, Somalia, between March and July 2020.
Results: We enrolled 230 participants; 159 (69.1%) males, median age was 56 (41–66) years. 
In-hospital mortality was 19.6% (n = 45); 77.8% in the intensive care unit (ICU) compared with 
22.2%, in the general wards (p < 0.001). Age ⩾ 40 years [odds ratio (OR): 3.6, 95% confidence 
interval (CI): 1.2–10.6, p = 0.020], chronic heart disease (OR: 9.3, 95% CI: 2.2–38.9, p = 0.002), 
and diabetes mellitus (OR: 3.2, 95% CI: 1.6–6.2, p < 0.001) were associated with increased 
odds of mortality. Forty-three (18.7%) participants required ICU admission. Age ⩾ 40 years 
(OR: 7.5, 95% CI: 1.7–32.1, p = 0.007), diabetes mellitus (OR: 3.2, 95% CI: 1.6–6.3, p < 0.001), 
and hypertension (OR: 2.5, 95% CI: 1.2–5.2, p = 0.014) were associated with ICU admission. For 
every additional CRF, the odds of admission into the ICU increased threefold (OR: 2.7, 95% 
CI: 1.2–5.2, p < 0.001), while the odds of dying increased twofold (OR: 2.1, 95% CI: 1.3–3.2, 
p < 0.001).
Conclusions: We report a very high prevalence of CRF among patients hospitalized with 
COVID-19 in Somalia. Mortality rates were unacceptably high, particularly among those with 
advanced age, underlying chronic heart disease, and diabetes.

Keywords: cardiovascular disease, clinical outcomes, COVID-19, diabetes, mortality, risk 
factors, Somalia

Received: 29 October 2021; revised manuscript accepted: 30 March 2022.

Correspondence to: 
Mohammed A.M. Ahmed 
Department of Paediatrics, 
Faculty of Medicine and 
Surgery, Mogadishu 
University, P.O. Box 004 
KM4, Mogadishu, Somalia

Department of Paediatric 
Cardiology, Uganda 
Heart Institute, Kampala, 
Uganda 
ahmed.m@mu.edu.so

Ahmed Mohamud Hussein 
Faculty of Health Sciences, 
Mogadishu University, 
Mogadishu, Somalia

Aweis Ahmed Moalim 
Abdullahi 
Department of Paediatrics, 
Faculty of Medicine and 
Surgery, Mogadishu 
University, Mogadishu, 
Somalia

Abdirizak Yusuf Ahmed 
De Martino Hospital, 
Mogadishu, Somalia

Hamdi M.A. Hussain 
Centre for 
Mechanochemical Cell 
Biology, Division of 
Biomedical Sciences, 
Warwick Medical School, 
The University of Warwick, 
Coventry, UK

Abdiaziz Mohamed Ali 
Department of Paediatrics, 
Faculty of Medicine and 
Surgery, Mogadishu 
University, Mogadishu, 
Somalia

De Martino Hospital, 
Mogadishu, Somalia

Abdulqadir Abdinur Barre 
Farhia Mohamud Yusuf 
Faculty of Health Sciences, 
Mogadishu University, 
Mogadishu, Somalia

Ronald Olum 
School of Medicine, 
College of Health 
Sciences, Makerere 
University, Kampala, 
Uganda

Senai Goitom Sereke 

1095731 TAI0010.1177/20499361221095731Therapeutic Advances in Infectious DiseaseMAM Ahmed, AM Hussein
research-article20222022

Original Research

https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tai
mailto:ahmed.m@mu.edu.so
http://crossmark.crossref.org/dialog/?doi=10.1177%2F20499361221095731&domain=pdf&date_stamp=2022-04-25


Therapeutic Advances in Infectious Disease 9

2 journals.sagepub.com/home/tai

Overall, COVID-19 has a mortality rate of about 
4–5%.4 However, mortality is markedly increased 
in patients with underlying medical conditions, 
such as diabetes mellitus, hypertension, obesity, 
chronic lung disease, and malignancies.5 In addi-
tion, poor outcomes have been reported in 
patients with advanced age (⩾65 years) and those 
with uncontrolled HIV infection.4,5

The association between increased cardiovascular 
disease (CVD) mortality and viral infections, for 
example, caused by the influenza virus is well 
known.6,7 Pre-existing CVDs such as hyperten-
sion and dyslipidemia have also been associated 
with worse outcomes of COVID-19.4,7,8

In a single-center study, from the early outbreak of 
COVID-19 pandemic in China, the in-hospital 
mortality rate was about 36% with hypertension, 
diabetes mellitus, CVDs, and chronic obstructive 
pulmonary disease being the commonest risk fac-
tors associated with higher mortality rates.9 Another 
study from Brazil reported in-hospital mortality 
rate of about 40%, with cardiovascular and kidney 
diseases being strongly associated with deaths.10 
However, in this study, smoking and obesity were 
not associated with COVID-19-related deaths.10

However, only a limited number of studies have 
investigated morbidity and mortality predictors 
among patients hospitalized with COVID-19 in 
resource-limited settings. As of 19 February 
2022, Somalia had recorded 26,260 cases with 
1345 deaths – translating to a 5.1% mortality 
rate. With this relatively high death rate, associ-
ated factors must be investigated. Therefore, in 
this study, we determined the prevalence of car-
diovascular risk factors (CRFs) and clinical out-
comes of patients hospitalized with COVID-19 in 
a tertiary hospital in Somalia.

Materials and methods

Study setting and design
This retrospective study was conducted at the De 
Martino Hospital in Mogadishu, Somalia, from 
March to July 2020. We reviewed the medical 
files of hospitalized COVID-19 patients who were 
18 years or older with a positive real-time poly-
merase chain reaction (RT-PCR).

CVD risk assessment. Demographic data (age, sex) 
as well as CRF (hypertension, diabetes mellitus, 

previous or current chronic heart disease, smoking, 
obesity), history of renal disease, asthma, chronic 
obstructive pulmonary disease, tuberculosis, and 
liver diseases were extracted from the patient’s 
medical records. Our primary outcome was 
COVID-19-related mortality and our secondary 
outcome was the need for intensive care unit (ICU) 
admission.

Definitions. Critical COVID-19 illness was 
defined by the criteria for acute respiratory dis-
tress syndrome, sepsis, septic shock, or other con-
ditions that would normally require the provision 
of life-sustaining therapies such as mechanical 
ventilation or vasopressor therapy.

Severe COVID-19 disease was defined by the 
presence of any of the following criteria:

 • Oxygen saturation <90% on room air;
 • Respiratory rate >30 breaths;
 • Signs of severe respiratory distress (acces-

sory muscle use, inability to complete full 
sentences).

Data analysis. Continuous data were presented as 
mean with standard deviation (SD) or median 
with interquartile range (IQR), whereas categori-
cal data were summarized as frequencies and per-
centages. Numerical variables were compared 
using the Mann–Whitney U test or Wilcoxon 
signed rank sum test and categorical variables 
using either the chi-square or Fisher’s exact tests 
as appropriate. A multivariable simple logistic 
regression analysis was performed to investigate 
mortality and ICU admission factors. All vari-
ables with a p < 0.2 at univariate analysis were 
introduced in the final logistic regression analysis 
to determine associations. We conducted Kaplan–
Meier survival curve analysis and Cox-propor-
tional hazard ratios to establish 7-, 14-, and 
21-day mortality, and predictors of mortality and 
ICU admissions. All data analyses were per-
formed using STATA version 16 software. 
p < 0.05 was considered statistically significant.

Results

Baseline characteristics
Data of 230 eligible participants with RT-PCR-
confirmed COVID-19 were analyzed. Of these, 
159 (69.1%) were male and the overall median 
age was 56 years (IQR: 41–66 years). About 
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two-thirds (64.8%) were aged 50 years and above, 
and only one patient was a health care worker 
(Table 1).

About 57.4% (n = 228) had been treated with 
dexamethasone for their SARS-CoV-2 infection. 
There was a history of smoking in two, but alco-
hol intake was not reported. More than half 
(52.2%) had tachycardia and 38 patients (16.5%) 
had hyperthermia.

Cardiovascular risk factors
Diabetes and hypertension were the commonest 
comorbidities, present in 82 (36%) and 42 (21%) 
patients, respectively (Figure 1).

Overall, 221 patients [96.1%, 95% confidence 
interval (CI): 92.6–98.0%] had at least one CRF, 
with more than one-third (n = 85, 37%) having 
two CRFs (Figure 2).

COVID-19 outcomes and associated factors
Twenty-two (9.6%) had been admitted with 
severe or 36 (15.7%) with critical COVID-19 
(Figure 3).

During the study period, 45/230 deaths (19.6%, 
95% CI: 14.9–25.2%) were recorded (Table 2). 
The majority of deaths occurred in the ICU com-
pared with the general wards 35/45 (77.8%) ver-
sus 10/45 (22.2%), p < 0.001. Thirty-five (81.4%) 
out of 43 patients hospitalized at the ICU died. 
CRFs associated with mortality at bivariate analy-
sis were age ⩾40 years (p = 0.016), diabetes 
(p = 0.001), and underlying chronic heart disease 
(p = 0.002). Patients aged ⩾40 years were 3.6 
times more likely to die [odds ratio (OR): 3.6, 
95% CI: 1.2–10.6, p = 0.020]. Patients with dia-
betes mellitus (OR: 3.2, 95% CI: 1.6–6.2, 
p = 0.001) and previous heart disease (OR: 9.3, 
95% CI: 2.2–38.9, p = 0.002) also had higher 
odds of dying.

Forty-three (18.7%, 95% CI: 14.2–24.3%) 
patients had been admitted to the ICU (Table 2). 
Age ⩾40 years (p = 0.001), smoking history 
(p = 0.034), diabetes mellitus (p = 0.001), and 
hypertension (p = 0.012) were associated with 
ICU admission. At simple logistic regression, age 
⩾40 years (OR: 7.5, 95% CI: 1.7–32.1, p = 0.007), 
diabetes (OR: 3.2, 95% CI: 1.6–6.3, p = 0.001), 
and hypertension (OR: 2.5, 95% CI: 1.2–5.2, 

Table 1. Characteristics of the patients at admission.

Variable (N = 230) Frequency %

Gender

 Female 71 30.9

 Male 159 69.1

Age: median (IQR), years 56 41–66

 <50 81 35.2

 ⩾50 149 64.8

Occupation

 Health care worker 1 0.4

 Non-health care worker 229 99.6

Smoking history

 Current 2 0.9

 Never 228 99.1

History of steroid use 132 57.4

Symptom

 Chest pain 229 99.6

 Nasal congestion 227 98.7

 Myalgia 217 94.3

 Backache 208 90.4

 Diarrhea 138 60.0

 Nausea/Vomiting 7 3.0

 Hemoptysis 5 2.2

 Conjunctival congestion 4 1.7

 Sputum production 4 1.7

Respiratory rate (median 
breaths per minute)

21 18–24

 Normal 152 66.1

 Tachypnea (>22) 78 33.9

Pulse rate (median beats 
per minute)

100 89–113

 Bradycardia (<60) 2 0.87

 Normal 108 46.96

 Tachycardia (100+) 120 52.17

(Continued)
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p = 0.014) remained significantly associated with 
increased likelihood of ICU admission.

The number of CRFs among patients with 
COVID-19 disease was significantly associated 
with both ICU admission and death. Patients 
who were admitted to the ICU or those who died 
had more CRFs than those who were admitted to 
the general ward or those who survived (3 versus 2 
CRFs, p < 0.001), respectively. In addition, for 
every additional CRF, the odds of admission into 
the ICU increased threefold (OR: 2.7, 95% CI: 
1.2–5.2, p < 0.001) whereas the odds of dying 

from COVID-19 increased twofold (OR: 2.1, 
95% CI: 1.3–3.2, p = 0.001).

In-hospital mortality
Overall, survival at 7, 14, and 21 days from the 
date of admission was 78% (95% CI: 71–84%), 
62% (95% CI: 48–74%), and 56% (95% CI: 37–
71%) (Figure 4).

The log-rank test showed that survival time sig-
nificantly differed by diabetes status and the ward 
where the patients were admitted (Figure 5). A 
Cox-proportional hazards regression model was 
performed to estimate risks of dying from the date 
of admission. Patients with diabetes mellitus were 
2.5 at higher risk of dying (hazard ratio: 2.5, 95% 
CI: 1.4–4.8, p = 0.004) (Figure 5).

In addition, patients admitted to the ICU were 
19 times at higher risk of dying compared with 
those admitted to general wards (p < 0.001) 
(Figure 6).

Discussion
Data on clinical outcomes of patients hospitalized 
with COVID-19 in resource-limited settings 
remain scarce. In this retrospective cohort study 
of hospitalized patients admitted with COVID-19 
in a tertiary health care center in Mogadishu, 

Figure 1. Underlying comorbidities of the participants. Heart disease included cardiomyopathies, vulvular 
heart diseases, and coronary artery diseases.

Variable (N = 230) Frequency %

Temperature (°C) 36.7 36.4–37.1

 Hypothermia 24 10.43

 Normal 168 73.04

 Hyperthermia 38 16.52

Systolic blood pressure 
(median mmHg, IQR)

123 112–139

Diastolic blood pressure 
(median mmHg, IQR)

79 70–89

IQR, interquartile range.

Table 1. (Continued)
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more than 95% of the participants had at least 
one CRF. More than one-third of the patients 
had diabetes mellitus, about one-fourth had 
hypertension, 4% had chronic heart disease, and 
2% were obese. These findings are consistent 
with previous systematic reviews and large cohort 
studies which report a high prevalence of CRF 
such as age, male sex, hypertension, diabetes mel-
litus, and tobacco use in patients with severe 
COVID-19.11–13

Up to one-fourth of the patients presented with 
severe or critical illness, with close to 19% of the 
patients requiring ICU admission. Moreover, 
patients admitted to the ICU had 19 times higher 
risk of dying of COVID-19 compared with those 
admitted to the general wards. The Mogadishu 
De Martino Hospital ICU mortality of 81.4% is 
much higher than the 32% ICU COVID-19 mor-
tality reported in a similar study in Cameroon.14 
This higher mortality rate could be explained by 
the high CRF in the study population. This is also 
higher than the 48.2% in-hospital mortality 
reported in a recent multicenter, prospective 
cohort study of more than 3000 critically ill 
patients with COVID-19 enrolled in 64 hospitals 
in 10 African countries.15 In the latter study, in 
addition to the traditional risk factors for adverse 
COVID-19 outcomes, persons living with HIV/
AIDS and those who experienced delayed access 
to high-care units and ICU had higher mortality 
rates.15,16 The prevalence of HIV infection in 
Somalia is low and none of the participants had 
an underlying HIV infection. Even in high-
income settings, ICU mortality is high. A recent 
study from the United States reported that about 
50% of patients requiring ICU admissions chose 
palliative care instead to avoid medically ineffec-
tive treatment.17 In resource-limited settings, 
however, non-ICU utilization is mostly due to 
nonavailability, inaccessibility, or inability to 
afford ICU care.16 At Mogadishu De Martino 
Hospital, the ICU disposes of 20 beds and 4 ven-
tilators but there is a lack of intensive care exper-
tise and supplies, explaining the high mortality.

Our overall 19.6% in-hospital mortality rate is 
slightly higher than the 12% reported in a recent 
systematic review of main studies from China,5 
the United States,17 and Europe.13 This could be 
due to a lack of adequate treatment options in our 
setting. Predictors of deaths in our study were age 
⩾40 years (3.6-fold), diabetes (3.2-fold), and 
underlying chronic heart disease (9.3-fold). These 

Figure 2. Number of comorbidities among the 230 hospitalized  
patients.

Figure 3. Severity of COVID-19 illness among the participants.
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findings are consistent with data from a meta-
analysis that suggested that older age and diabe-
tes mellitus are associated with a higher risk of 
in-hospital mortality in SARS-CoV-2-infected 
patients.13 Obesity is a strong predictor of poor 
outcomes in COVID-19 irrespective of age and 
gender.18 However, in our study, the prevalence 
of obesity was very low and therefore its associa-
tion with increased mortality could not be 
assessed. Underlying CRF is key determinant of 

in-hospital mortality, and therefore requires ade-
quate management in addition to COVID-19-
specific treatments.

COVID-19 and CRF have negative bilateral 
interactions.19 On one hand, patients with CRF 
are more likely to develop severe disease or die of 
COVID-19.13,17,20 On the other hand, indirect 
and direct cardiovascular insults such as myocar-
dial injury, acute coronary syndrome, acute heart 

Table 2. Factors associated with intensive care unit admission and mortality.

Variable Frequency (%) p value OR (95% CI) p value

Mortality

Cardiovascular risks Survived (N = 185) Died (N = 45)  

Age ⩾ 40 137 (74.1) 41 (91.1) 0.016 3.6 (1.2–10.6) 0.020

Male gender 132 (71.4) 27(60) 0.139 0.6 (0.3–1.2) 0.142

Smoking history 1 (0.5) 1 (2.2) 0.354 4.2 (0.3–68.2) 0.315

Diabetes mellitus 56 (30.3) 26 (57.8) 0.001 3.2 (1.6–6.2) 0.001

Hypertension 35 (18.9) 13 (28.9) 0.140 1.7 (0.8–3.7) 0.143

Obesity 5 (2.7) 0 (0) 0.586 NA  

Chronic heart disease 3 (1.6) 6 (13.3) 0.002 9.3 (2.2–38.9) 0.002

Renal disease 6 (3.2) 0 (0) 0.600 NA  

Number of CRF 2 (1–3) 3 (2–3) < 0.001 2.1 (1.3–3.2) 0.001

Intensive care unit admission

Cardiovascular risks No (N = 187) Yes (N = 43)  

Age ⩾40 137 (73.3) 43(100) 0.001 7.5 (1.7–32.1) 0.007

Male gender 128 (68.4) 31 (72.1) 0.641 1.2 (0.6–2.5) 0.641

Smoking history 0 (0) 2 (4.7) 0.034 NA  

Diabetes mellitus 57 (30.5) 25 (58.1) 0.001 3.2 (1.6–6.3) 0.001

Hypertension 53 (28.3) 15 (34.9) 0.012 2.5 (1.2–5.2) 0.014

Obesity 5 (2.7) 0 (0) 0.587 NA  

Chronic heart disease 6 (3.2) 3(7) 0.375 2.3 (0.5–9.4) 0.262

Renal disorder 4 (2.1) 2 (4.7) 0.312 2.2 (0.4–12.6) 0.363

Number of CRF 2 (1–3) 3 (2–3) < 0.001 2.7 (1.7–4.5) < 0.001

CI, confidence interval; CRF, cardiovascular risk factor; OR, odds ratio.
Chronic heart disease included cardiomyopathies, arrythmias, and vulvular heart diseases.
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failure, myocarditis, pericardial diseases, arrhyth-
mias, takotsubo syndrome, and arterial and 
venous athero-thrombotic and thromboembolic 
events are more likely to occur in patients with 
COVID-19.19 Moreover, patients with COVID-
19 are at an increased risk of developing diabetes 
due to the destructive effect of SARS-COV-2 on 
the pancreatic beta islets21 and the hyperglycemic 
effect of glucocorticoids which are routinely used 
in the treatment of severe COVID-19.22

Our study has several important limitations. First 
of all, it was a retrospective review of medical 
records with limited data that could be extracted. 
Data on pharmacological treatment and adminis-
tration of oxygen were not captured. Therefore, 
the effect of various treatment options could not 
be investigated. We also only collected in-hospital 
mortality data. Therefore, we may have underes-
timated the real mortality rate as some patients, 
after leaving the hospital, may have died at home. 
Finally, the data were captured from a tertiary, 
referral, and academic health care facility set up 
to manage only patients with COVID-19, most of 
whom had moderate to severe disease. As such, 
these findings may not be generalized to other 
centers across the country which may be caring 
for mainly mild cases. A large, multicenter pro-
spective study would be welcome to validate our 
findings and provide further insights into this 
evolving viral illness.

Conclusion
In conclusion, we report a very high prevalence 
of CRF among patients hospitalized with 
COVID-19 in Somalia. Mortality rates were 
unacceptably high, particularly among those with 
advanced age, underlying chronic heart disease, 
and diabetes. In this resource-limited setting, a 
multidisciplinary management of patients with 
COVID-19, with emphasis on the treatment of 
underlying poor prognostic comorbidities, may 
improve clinical outcomes. Most important is the 
prevention of CVD and the prioritization of vac-
cination against COVID-19 of persons with 
CRF.

Ethics approval
The study protocol was approved by the 
Mogadishu University’s Institutional Review 
Board (MU-IRB), reference number (Ref.

MU-IRB/02/21), and conducted according to the 
Declaration of Helsinki. A consent waiver to 
review medical records was obtained from 
Mogadishu University’s Institutional Review 
Board. All data were anonymously and securely 
stored in a password-protected server.

Figure 4. Kaplan–Meier curve showing overall survival.

Figure 5. Kaplan–Meier curve showing survival in patients with diabetes 
mellitus versus those without (log-rank test, p = 0.002).
DM, diabetes mellitus.
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