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Abstract 

Background  

The COVID-19 pandemic still poses a considerable threat to global health, resulting in an 

unprecedented demand for regular research to continuously identify and update its risk profiles 

to ensure relevant interventions.  

 

Objectives  

This study aimed to examine the epidemiological characteristics of the COVID-19 outbreak in 

Ghana and identify risk factors for severe COVID-19 disease. 

 

Method  

This was a cross-sectional study involving the data of patients with COVID-19 clinically 

managed at the Ga-East Municipal Hospital, the main COVID-19 treatment centre in Ghana, 

from 21st March to 21st June 2020. The data were retrieved from the electronic medical records 

and folders of the patients. It included sociodemographic characteristics, COVID-19 disease 

severity, and treatment outcomes. Binomial logistic regression was used to identify risk factors 

of severe COVID-19 illness. 

 

Result  

Among the 360 COVID-19 cases in this study, 55.3% were males, and 44.7% were females. 

Their mean age was 39.9±16.7years. Most of them were Ghanaians (92.8%) and employed 

(72.5%). The majority (93%) presented with mild disease, and hypertension (19.2%) was the 

most common comorbidity. The average length of hospital admission was 10.6±6.4day. Many 
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of the cases recovered (98.6%), resulting in a case fatality of 1.4%. Finally, the logistic 

regression showed that increasing age (OR=1.12, p= 0.002) and diabetes mellitus (OR=19.85, 

p=0.007) are risk factors for severe COVID-19 disease. 

 

Conclusion  

Findings from the study confirmed that increasing age and diabetes mellitus are risk factors for 

severe COVID-19 disease. Thus, Ghana could prioritise these identified populations when 

implementing interventions to reduce the COVID-19 disease burden.  

 

 

Strength and limitations of this study 

• This study is one of the few studies exploring the risk factors for severe COVID-19 

disease in Ghana; thus, it presents novel context-specific findings that could inform 

COVID-19 case management in Ghana. 

• The study was limited in drawing a causal association between the explanatory and 

outcome variables due to the cross-sectional design. 

 

• The study included only one COVID-19 treatment centre. Consequently, the findings 

may not be generalizable to the entire COVID-19 population in Ghana, even though the 

included centre is the main COVID-19 treatment centre. 

 

 

 

 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
perpetuity. 

 is the author/funder, who has granted medRxiv a license to display the preprint in(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted August 13, 2021. ; https://doi.org/10.1101/2021.08.11.21261917doi: medRxiv preprint 

https://doi.org/10.1101/2021.08.11.21261917
http://creativecommons.org/licenses/by-nc-nd/4.0/


4 
 

Introduction 

COVID-19 cases keep increasing since its discovery in December 2019. The disease which 

first broke out in Wuhan, China, is caused by a pathogen that primarily targets the human 

respiratory system. The world health organisation (WHO) declared its outbreak as an 

international public health emergency on 30th January 2020. Since its emergence, more than 

two hundred million cases and over four million deaths have been confirmed globally [1]. 

Ghana recorded its first two cases, which were imported, on 12th March 2020, a day after WHO 

declared the outbreak a pandemic. Even though the country had the advantage of retrospection, 

by observing the dynamics of the pandemic from countries that had earlier cases, the outbreak 

still had a mammoth impact on the health and economy of the country. As of 31st July 2021, 

Ghana had confirmed nearly one hundred and thousand cases and about eight hundred deaths 

[2].  

 

After recording its first cases, the Ghana government, through the Ghana Health Service 

(GHS), implemented several measures to control and avert any further spread of the COVID-

19 virus in Ghana. These measures included lockdowns in the country’s COVID-19 disease 

hotspots, increased testing capacities of earmarked COVID-19 and revamped local enterprises 

to produce affordable nose masks. Others were rigorous contact tracing, identification of 

isolation centres, incentivisation of front-line workers, intensive public education on the 

attributes of the COVID-19 virus, personal hygiene, and the influence of crowding on the viral 

spread (2).  

Even though these measures were lauded as efficient interventions, some of them, precisely 

the lockdown, were thought to be drastic (20). This was because it exposed the country to the 

other looming threat of the outbreak, crippling personal and institutional finances. The 

country’s fragile economy and diverse socioeconomic characteristics made this imminent 
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consequence very daunting. However, the words of the country’s president: ‘We know how to 

bring the economy back to life, but We do not know how to bring people back to life’ justified 

the application of the lockdown. Nonetheless, the impact of these measures is yet to be 

empirically assessed to determine their continued relevance as the pandemic rages. 

  

Following the COVID-19 outbreak, several studies have reported country/population-specific 

risk characteristics of the pandemic to inform setting suitable interventions. Most of these 

regular context-based studies informed the critical shielding interventions implemented at the 

initial and subsequent stages of the outbreak in the specific populations. Thus, it is prudent that 

Ghana also reports on the dynamics of the COVID-19 pandemic to inform and update current 

interventions to alleviate the disease burden. Therefore, this study aimed to explore the 

COVID-19 disease burden in Ghana, particularly its epidemiological characteristics, to inform 

context-based interventions, as done in other jurisdictions. Additionally, the study aimed to 

address the research dearth in Ghana’s COVID-19 literature space by profiling the risk factors 

associated with COVID-19 disease severity.  

 

Methods 

Data source 

This cross-sectional study was conducted at Ga-East Municipal Hospital (GEMH), the main 

centre earmarked for COVID-19 treatment in Ghana. Data was accessed from the folder and 

electronic medical records of all patients admitted at GEMH from 21st March to 21st June with 

Polymerase Chain Reaction (PCR)-confirmed COVID-19 diagnosis. Consequently, patients 

admitted at GEMH with no PCR-confirmed COVID-19 diagnosis were excluded from this 

study. The data were collected using a data collection template developed a priori by the 
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researchers. The collected data included age, gender, comorbidities, disease severity 

classification, and socioeconomic status. The study sample size was 360. 

  

Variables 

Outcome Variables 

Two outcomes were analysed in this study: COVID-19 disease classification (CDC), the 

primary study outcome, and COVID-19 treatment outcome (CTO). The CDC variable 

described the severest disease classification of the patient during the illness experience. This 

study classified this variable into four main categories based on the WHO guidelines on 

COVID-19 disease classification (4). The categories were mild, moderate, severe, and critical 

diseases.  

Those classified as having a mild disease were symptomatic patients meeting the case 

definition for COVID-19 (low-grade fever, dry cough, sore throat, nasal congestion, headache, 

myalgia, malaise) without evidence of viral pneumonia or hypoxia. Those classified as 

moderate were adolescents or adults with clinical signs of pneumonia (fever, cough, dyspnoea, 

fast breathing) but no symptoms of severe pneumonia, including SpO2 ≥ 94% on room air 

(SpO2 level chosen for Ghana). It also included children with non-severe pneumonia but have 

a cough or difficulty and fast breathing. Patients with moderate symptoms usually required no 

supplemental oxygen.  

Severe diseases included adolescent or adult with clinical signs of pneumonia (fever, cough, 

dyspnoea, fast breathing) plus one of the following: respiratory rate > 30 breaths/min; severe 

respiratory distress; or SpO2 < 94% on room air. Children with a cough or difficulty breathing, 

plus at least one of the following, central cyanosis or SpO2 < 90% and severe respiratory 

distress, were also classified to have severe COVID-19 disease. Patients with severe COVID-

19 disease usually require supplemental oxygen support in a high dependency unit. 
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Those classified as having critical COVID-19 disease were patients developing Acute 

Respiratory Distress Syndrome (ARDS), sepsis, septic shock, acute thrombosis, or acute 

kidney injury after laboratory confirmation of COVID-19 infection. Such patients may require 

intubation and ventilation to maintain life over the illness period.  

 

Therefore, this study described the characteristics of the study population based on these four 

CDC in the descriptive analysis. However, based on the overarching aim of this study, the mild 

and moderate groups were merged to represent non-severe COVID- 19 disease, and the severe 

and critical groups were combined to represent severe COVID-19 disease in further analysis. 

Thus, this study explored the CDC variable as a binary outcome in the subsequent analysis. 

Therefore, it was coded as 0 – ‘non-severe COVID-19 disease’ (mild/moderate symptoms) and 

1 – ‘severe COVID-19 disease’ (severe/critical symptoms).  

The CTO variable described whether the patient died or recovered from the COVID-19 

treatment. Therefore, it was also explored as a binary variable, with ‘recovered’ coded as 0 and 

‘died’ 1. 

 

Explanatory variables 

Age, gender, comorbidities, education, employment, nationality, and marital status of the 

COVID-19 cases from GEMH were explored as independent variables in this study. These 

variables were based on evidence from current literature on potential risk factors of COVID-

19 severity and mortality [5,6,7]. Age was calculated from the patient’s date of birth and 

assessed as a continuous variable, and gender was specified as either male or female. 

Comorbidity was described as whether the patient had other specific underlying chronic 

conditions, such as diabetes, hypertension, chronic obstructive pulmonary disease (COPD), 

tuberculosis, HIV/AIDs, cancer, and chronic steroids use or not. Employment status was 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
perpetuity. 

 is the author/funder, who has granted medRxiv a license to display the preprint in(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted August 13, 2021. ; https://doi.org/10.1101/2021.08.11.21261917doi: medRxiv preprint 

https://doi.org/10.1101/2021.08.11.21261917
http://creativecommons.org/licenses/by-nc-nd/4.0/


8 
 

defined as either employed or unemployed., and education level was categorised into four 

domains: No formal education, primary, secondary, and tertiary education. Marital status was 

also specified as either single, married, cohabiting, divorced/separated or widowed.  

 

Data analysis 

Descriptive, bivariate, and multivariate analyses were conducted with SPSS software version 

24. The level of significance was set at p≤0.05 and 95% Confidence Interval (CI). Descriptive 

analysis was used to summarise the characteristics of the COVID-19 cases. Further, bivariate 

analysis was performed to examine the associations between each explanatory variable and the 

dependent variables. Chi-square, Spearman’s rho, and Mann-Whitney U test were used for the 

bivariate analysis. Finally, binomial logistic regression was conducted to examine risk factors 

for severe COVID-19 illness.  

 

Results 

The sample had three hundred and sixty (360) cases, of which 55.3% were males, and 44.7% 

were females. Their ages ranged from 0 to 83 years, with a mean age of 39.9±16.7years. Most 

of them (92.8%) were Ghanaians, married (48.3%), employed (72.5%) and had received 

secondary/vocational training (42.5%). The top three comorbidities were hypertension 

(19.2%), hypertension and diabetes combined (7.2%) and pulmonary diseases (4.2%). With 

COVID-19 disease classification, about 93% of the cases had mild symptoms, and almost 4% 

had severe symptoms. Also, while no male had critical COVID-19 symptoms, more males 

(57%) had severe COVID-19 symptoms than females (43%).  

Furthermore, most (29%) of the severe COVID-19 symptoms were among those with 

hypertension and diabetes. Averagely, 99% of the cases recovered, and 1% died. Among those 
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who died, four had severe symptoms while one had critical COVID-19 symptoms (table 1). On 

hospital admission length, cases spent 0 to 38 days on admission, with an average hospital stay 

of 10.6±6.4days. 

 

Findings of the bivariate analysis indicated that age (p=0.00), education level (0.05) and 

presence of comorbidities (p=0.00) are significantly associated with COVID-19 disease. 

Similarly, age (p=0.01), education level (0.01), comorbidities (p=0.00) and COVID-19 disease 

severity (p=0.00) are correlated with COVID-19 treatment outcomes (table 1). In the binomial 

logistic regression, increasing age (OR=1.12, p= 0.002) was identified to increase the 

likelihood of developing severe COVID-19 disease. Likewise, the presence of diabetes mellitus 

was associated with higher odds of severe COVID-19 disease (OR=19.85, p=0.007) – table 2. 
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Table 1: Sample characteristics and findings of bivariate analysis (N=360) 

Variables Number 

(%) 

Mean (SD) COVID-19 disease classification 

(CDC) 

p-value Treatment outcome 

 

p-value 

Mild Moderate Severe Critical Recovered  Died  

Age  39.9(16.7)  0.00  0.01 

Sex 

Male 

Female 

 

 

199(55.3) 

161(44.7) 

  

185 

148 

 

6 

6 

 

8 

6 

 

0 

1 

0.88  

195 

160 

 

4 

1 

0.26 

Nationality 

Ghanaian 

Non-Ghanaian 

 

 

334(92.8) 

26(7.2) 

  

309 

24 

 

10 

2 

 

14 

0 

 

1 

0 

0.27  

329 

26 

 

5 

0 

0.53 

Marital status 

Single 

Married 

Cohabiting 

Divorced/separated. 

Widowed 

 

141(39.2) 

174(48.3) 

7(1.9) 

19(5.3) 

19(5.3) 

  

136 

157 

7 

17 

16 

 

3 

7 

0 

0 

2 

 

 

2 

9 

0 

2 

1 

 

0 

1 

0 

0 

0 

0.12  

141 

171 

7 

18 

18 

 

0 

3 

0 

1 

1 

0.17 

Education level 

No-formal. 

Primary 

Secondary/vocational 

Tertiary 

 

 

21(5.8) 

38(10.6) 

153(42.5) 

148(41.1) 

  

16 

34 

145 

138 

 

2 

1 

4 

5 

 

2 

3 

4 

5 

 

1 

0 

0 

0 

0.05  

19 

37 

152 

147 

 

2 

1 

1 

1 

0.01 

Employment status       0.94   0.53 
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Unemployed 

Employed 

99(27.5) 

261(72.5) 

87 

246 

8 

4 

3 

11 

1 

0 

97 

258 

2 

3 

Co-morbidities 

No-comorbidity. 

HPT 

DM 

HPT/DM 

Pulmonary dx 

Cardiovascular dx 

Digestive dx 

Malignancy 

 

 

217(60.3) 

69(19.2) 

10(2.8) 

26(7.2) 

15(4.2) 

12(3.3) 

8(2.2) 

3(0.8) 

  

212 

68 

6 

17 

13 

9 

6 

2 

 

2 

0 

1 

4 

1 

3 

1 

0 

 

3 

1 

3 

4 

1 

0 

1 

1 

 

0 

0 

0 

1 

0 

0 

0 

0 

0.00  

217 

68 

8 

25 

15 

12 

8 

2 

 

0 

1 

2 

1 

0 

0 

0 

1 

0.00 

Treatment Outcome 

Recovery 

Died 

 

355(98.6) 

5(1.4) 

  

333 

0 

 

12 

0 

 

10 

4 

 

0 

1 

    

COVID-19 severity 

Mild 

Moderate 

Severe 

Critical 

 

333(92.5) 

12(3.3) 

14(3.9) 

1(0.3) 

        0.00 

Dx – diseases, SD – Standard deviation, HPT – hypertension, DM- Diabetes
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Table 2: Binomial logistic regression of risk factors for COVID-19 disease 

Variables  COVID-19 disease classification (CDC) 

OR (p-value) 95% CI 

Age 1.12**  1.04 – 1.20 

Sex 

Male 

Female  

 

 

0.81 

 

 

0.18 – 3.65 

Nationality 

Ghanaian 

Non-Ghanaian  

 

 

0.00 

 

 

0.00 – 0.00 

Marital status 

Single 

Married 

Cohabiting 

Divorced/separated. 

Widowed  

 

 

 

0.93 

0.00 

4.82 

0.28 

 

 

 

0.09 – 9.27 

0.00 – 0.00 

0.28 – 82.52 

0.01 – 7.49 

Education level 

No-formal 

Primary 

Secondary 

Tertiary  

 

 

1.69 

0.67 

0.88 

 

 

0.14 – 20.82 

0.07 – 6.46 

0.11 – 7.49 

Employment status 

Unemployed 

Employed  

 

 

5.65 

 

 

0.82 – 38.81 

Co-morbidities  

 

 

 

 

No-comorbidity.   

HPT 0.26  0.023 – 2.94 

DM 19.85**  2.27 – 173.75 

HPT/DM 5.42 0.73 – 40.38 

Pulmonary dx 5.38 0.32 – 90.72 

Cardiovascular dx 0.00 0.00 – 0.00 

Digestive dx  55.62 2.41 – 1284.72 

Malignancy r 11.29 0.39 – 321.77 

Level of significance: ** p<0.01, *p<0.05
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Discussion 

The study aimed to describe and explore the COVID-19 disease burden in Ghana. Data was 

sourced from the main COVID-19 treatment centre in Ghana - GEMH. As already indicated, 

GEMH started managing confirmed cases of COVID-19 from the 21st of March 2020, two 

weeks after Ghana confirmed its first two cases. The first two confirmed cases necessitated the 

need for government to scout for a treatment centre for the onslaught of the virus. Accordingly, 

GEMH was settled on for the management of subsequent cases. Before that, most of the 

confirmed cases were seen at the Greater Accra Regional Hospital, Tema General Hospital, 

and the homes of the patients. In terms of COVID-19 infection distribution, most of the first 

patients at Ghana were imported from other countries, including Norway and the UK [2]. 

Following the expected community spread, infection dynamics changed from imported to local 

cases resulting in the increased local COVID-19 cases being managed at GEMH.  

 

Regarding the disease burden, the data from GEMH showed that Ghana recorded a relatively 

lower COVID-19 mortality rate (less than 2%) during the early stage of the virus outbreak. 

Similarly, less than 5% of the admitted cases experienced severe to critical symptoms 

associated with the disease. These findings may be related to the rigorous actions the 

government of Ghana put in place to ensure robust tracking, testing, and 

isolation/quarantine/treatment of suspected cases in real-time. These actions, including the 

timely lockdown and scaling up of testing laboratories, have been reported by studies as the 

catalyst for the reduced disease burden in terms of mortality and severe illness in Ghana [8].  

 

Nonetheless, other factors, such as the inherent characteristics of the cases, could have provided 

some cushioning and reduced their risk of death and severe illness. Several studies 

investigating the protagonist nature of intrinsic immunity in infectious disease outbreaks have 
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supported the argument on how inherent individual traits, like nutritional characteristics and 

innate immunity, are pivotal in reducing disease susceptibility and subsequent severe outcomes 

[9,10,11,12]. Also, these studies’ findings further indicate that innate immunity could, 

however, be significantly reduced by ageing [13]. This evidence may substantiate the earlier 

stated point that intrinsic characteristics of the studied population probably insulated them and 

reduced their risk of severe illness and deaths.  

 

Moreover, our study population’s mean age (39.9) was relatively lower than most studies that 

reported higher mortality during the early stages of the COVID-19 outbreak (21, 22), further 

corroborating the earlier argument on the association between ageing, innate immunity, and 

disease severity. Nonetheless, our study is mindful of the age and sample size differences 

between our analysis and the reference studies that could influence the mean age and further 

oppose our assertion. Also, our hypothesis on ageing and innate immunity may not be absolute 

as it is not inclusive of other equally important factors, such as the behavioural characteristics 

of the cases [14,15,16]. Therefore, we suggest that future studies explore how individuals’ 

lifestyles and behaviours influence the risk of COVID-19 severe illness and deaths.  

 

Furthermore, the findings of our study indicated that increasing age and the presence of 

diabetes mellitus increase the odds of developing severe COVID-19 disease. These findings 

corroborate evidence in the literature regarding indicators of severe COVID-19 illness 

[17,18,19]. Therefore, health systems should continuously provide specific and individual-

focused interventions using these findings as a guide to reduce the COVID-19 disease burden. 
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Strength and limitations 

This article study is one of the few studies to examine the distribution and risk factors for severe 

COVID-19 disease in Ghana. Consequently, it presents unique findings that could serve as 

pointers for critical public health interventions in Ghana. For instance, the outcomes of risk 

factors for severe COVID-19 illness analysis could inform continued prioritized interventions, 

such as vaccination, to shield high-risk individuals. Concerning limitations, our study included 

only cases from the main COVID-19 centre; thus, patients in other hospitals scattered around 

the country were excluded. Also, the study had a relatively smaller sample size. Therefore, the 

findings may not be generalizable to the broader COVID-19 population in Ghana. Finally, we 

were limited in drawing causal associations between our explanatory and outcome variables 

due to the observational nature of our study. 

 

 

Conclusion and recommendations 

This study aimed to report the epidemiological characteristics of COVID-19 patients admitted 

at GEMH during the first three months of the viral outbreak in Ghana. Our findings indicated 

that Ghana’s COVID-19 cases in the early stages of the pandemic were mainly mild to 

moderate disease and with a comparatively low mortality. This may be due to lessons learnt 

during the devastating impact of the pandemic in other countries before it reached Ghana our 

shores. Also, our analysis showed that increasing age and diabetes mellitus are risk factors for 

severe COVID-19 disease, as reported by several studies in the literature. Therefore, current 

interventions based on similar evidence are recommended to continue to contain the viral 

spread. Most importantly, regular research must be encouraged to identify any changes in risk 
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characteristics to proffer updated and appropriate interventions to mitigate the COVID-19 

menace holistically. 
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