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ABSTRACT

Background: COVID-19, an acute respiratory 

infectious disease transmitted through the 

respiratory tract, is a strain of coronaviruses and of 

zoonotic origins. The virus is widespread and has 

been declared a globe pandemic. As a result of no 

prior immunological exposure to SARS-COV-2, the 

human population is vulnerable to infection and 

disease. It is as such imperative that empirical 

evidence be provided bases on data from admitting 

Health facilities.

Objective: To determine the characteristics and 

outcomes of COVID-19 patients admitted at 

Livingstone Teaching Hospital.

Methods: This was a cross-sectional study that 

involved reviewing the hospital records of COVID-

19 patients at Livingstone Teaching Hospital in 

Zambia's Southern Province. A structured data 

collection form was used to gather information on 

patient demographics, clinical characteristics, and 

comorbidities.

Results: From a total of 355 clients, 222 (62.54%) 

were male and 133 (37.46%) were female. 

Discharged 274 (77.18%), while 81 (22.82%) died. 

Among those who died were the older clients with a 

median age of 65 (p <0.001). The median age was 

48.5 years. Patients presented with a cough 180 

(50.7%), chest pain 123 (34.65%) and shortness of 

breath 121 (34.04%). Statistically significant 

comorbidities recorded included Hypertension 121 

(34.08%), Diabetes mellitus 69 (19.44%), and HIV 

38 (10.7%). The most prevalent underlying 

condition observed was hypertension 121 (34.08).

Conclusion: Older age was associated with greater 

odds of COVID-19 infection. The main clinical 

manifestations of COVID-19 were cough, chest pain 

and shortness of breath. Our study findings highlight 

that older age, HIV positive status and the presence 

of Diabetes Mellitus are independent risk factors 

even after adjusting for other variables.
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INTRODUCTION 

The Severe acute respiratory syndrome coronavirus 
2 (Sars-CoV-2) responsible for causing the COVID-
19 infection is a novel Coronavirus. It is of zoonotic 
origins and belongs to the beta coronavirus genera 
with similar phylogenetic characteristics as the 

1SARS-CoV.  It was described in December, 2019 by 
the World Health Organisation (WHO) as an acute 
respiratory disease infection responsible for a cluster 
of atypical pneumonia cases reported two weeks 

1, 2, 3earlier in Wuhan city, Hubei province, in China.

WHO indicated the COVID-19 pandemic to be of 
public health emergency and of international 
concern that needed extensive resources directed at 
containing and controlling the spread of the virus as 

1,2a surge in the number of cases was observed.  The 
severity of some of the cases of Covid-19 infection 
mimicked that of SARS-CoV, however, it was 
observed that the SARS-CoV-2 virus is not similar to 
other coronaviruses that usually spread in human 
beings responsible for causing common cold to 

4,5severe respiratory distress syndrome.  The SARS-
CoV-2 has shown to surpass SARS and MERS in 
terms of the number of people infected and the 
spatial range of epidemic areas.

By the second week of June the number of COVID-
19 cases surpassed 200,000 and had escalated to 

th 6 th400,000 by the 6  of July, 2020.  On the 14  of 
th

February, 2020 and 16  of March, 2020 the first case 
of Sars-cov-2 infection was reported in Egypt and 

7,8
Zambia respectively.  As opposed to the prediction 
by public health experts on COVID-19 in Africa, 
worst outcomes, the incidences, hospitalization and 
mortality rates recorded have been to a minimal as 

6
compared to other continents.

Human population at the time of the pandemic had 
no direct immunological experience with Sars-CoV-
2, leaving the population vulnerable to infection and 
disease hence the devastating outcomes experienced 

9, 10, 11
globally.  This led to a surge in cases recorded, 
hospitalization and an elevation in mortality in the 
country. The objective of this study was therefore to 
determine the characteristics of Covid-19 patients at 
Livingstone Teaching Hospital. 

METHODS 

Study design

This was a cross-sectional analysis of secondary 
hospital data. The data was collected using a 
structured data collection form. Medical records and 
data for the admitted clients with laboratory 
confirmed Covid-19 PCR and/or RDT positive 
results recorded from January 2020 to September 
2021 were used. 

Sample size

A limitation of this retrospective, cross-sectional 
study is the absence of a prior sample size 
calculation based on power analysis. This decision 
was pragmatic, allowing us to include all available 
COVID-19 patient admissions with complete data at 
Livingstone Teaching Hospital from January 1, 
2020, to September 30, 2021. This approach aimed 
to comprehensively capture the characteristics and 
outcomes of all accessible patients during the 
defined study period.

Sampling technique

All COVID-19 patients' records admitted to 
Livingstone Teaching Hospital between January 1, 
2020, and September 30, 2021, were screened for 
inclusion. Records were considered eligible if they 
had a confirmed COVID-19 diagnosis (via PCR or 
RDT) and complete demographic and clinical data 
available in their hospital records. Patients who were 
not admitted or those with missing PCR/RDT results 
were excluded from the study.

Data collection 

A structured data collection form was utilized to 
abstract data from eligible patient hospital records. 
The form was designed to capture demographic 
information such as age, sex, clinical characteristics 
including presenting symptoms, admission date, 
outcome, and pre-existing comorbidities as 
documented within the patient's medical file. These 
comorbidities included, but were not limited to, HIV, 
hypertension, diabetes mellitus, and chronic 
respiratory diseases. Data extractors were trained on 
the use of the form to ensure consistency.
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To enhance the reliability of data and minimize 

potential for information bias during the abstraction 

process, several steps were undertaken. All data 

extractors received standardized training on the use 

of the data collection form and definitions of all 

variables. A detailed data extraction protocol was 

established, guiding the consistent interpretation and 

recording of information from patient records. 

Additionally, periodic checks were performed by a 

senior researcher on a subset of extracted data to 

ensure accuracy and consistency across extractors.

Statistical analysis

Data was analysed using STATA 64 to produce 

descriptive statistics. Mann-Whitney and t-test were 

used on continuous independent variables between 

those with and those without outcome. Chi-square 

test was used to determine associations between two 

categorical variables. Logistic regression was used 

to control for confounding and determine the 

contribution of each variable towards the outcome. 

Sub analysis of the outcome variable was conducted 

to determine the relationship between each 

underlying condition and the predicting variables.

RESULTS 

Basic characteristics of study population

Table I, indicates 222 (62.54%) were male and 133 

(37.46%) were female and a median age was 48.5 

was recorded. Upon admission clinical presentation 

were recorded for all clients that were confirmed 

positive with the Sars-Cov-2. Significant 

characteristic observed on admission included 

cough 180 (50.7%), followed by fever 138 (38.87%) 

then chest pain with 123 (34.65%).  From the study 

population of 355 clients, significant comorbidities; 

HIV positive clients recorded were 38 (10.7%), 

hypertension 121 (34.08), Diabetes mellitus clients 

were 69 (19.44%).  Most of the cases were 

hypertensive, followed by the diabetics and the HIV 

positives.

Characteristics 
                         COVID-19 Participants 

 

  n % 

Demographics     

Age, Median [IQR] 340 37  48.5  65 

Gender, n (%)      

     Male 222 62.54 

     Female 133 37.46 

   

Clinical characteristics     

Fever, n (%)     

     No 217 61.13 

     Yes 138 38.87 

Chest pain, n (%)     

     No 232 65.35 

     Yes 123 34.65 

[Table I Descriptive statistics: Demographic, clinical characteristics underlying conditions in COVID-19 

Participants]
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Cough, n (%)     

     No 175 49.3 

     Yes 180 50.7 

Shortness of breath, n (%)     

     No 234 65.92 

     Yes 121 34.08 

HIV 

 

  

     Positive 38 10.7 

DM, n (%) 

       Yes 69 19.44 

HTN, n (%) 

       Yes 121 34.08 

Outcome, n (%) 

       Discharged 274 77.18 

     Death 81 22.82 

 

Demographics and outcomes

Table II below shows the relationship between 

outcome and demographics, clinical characteristics 

and underlying conditions. Majority of the Clients 

that died due to COVID-19 were significantly older 

than clients that survived (median age; 65 vs 45; p 

<0.001). The proportion of clients that died was 

higher among the male as compared to females [58 

(71.60) vs 23(28.49]. Individuals with Diabetes 

Mellitus that died (33.33%) compared to those 

that survived (15.33%) was significant, p-value 

< 0.001 and clients who were hypertensive that 

died (50.62%) compared to those that survived 

(29.20%) was high, p- value <0.001. 
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Table II: Bivariate analysis of the relationship between the outcome and demographics, clinical 

characteristics and underlying condition

  
Outcome, n (%)  

   

Characteristics  

Died,  
 81(22.82)  

Survived, 
274(77.18)  p-value  

Demographics        
Age, Median [IQR]  65(53,74)  45(34,57)  <0.001  
Gender, n (%)        

     
Male

 
58(71.60)

 
164(59.85)

 
0.055

 

     
Female

 
23(28.49)

 
110(40.15)

   
Clinical characteristics

       
Fever, n (%)

       

     
Yes

 
33(40.74)

 
105(38.32)

   Chest pain, n (%)
       

     
Yes

 
29(35.80)

 
94(34.31)

   Running nose, n (%)
       

     
Yes

 
0

 
2(0.73)

   Loss of appetite, n (%)

       

     

Yes

 

10(12.35)

 

24(8.76)

   Loss of taste, n (%)

       

     

Yes

 

7(8.64)

 

17(6.20)

   Loss of smell, n (%)

       

     

Yes

 

6(7.41)

 

21(7.66)

   Cough, n (%)

       

     

Yes

 

41(50.62)

 

139(50.73)

   
Diarrhoea, n (%)

       

     

Yes

 

4(4.94)

 

18(6.57)

   
Shortness of breath, n (%)

       

     

Yes

 

36(44.44)

 

85(31.02)

   
Headache, n (%)

       

     

Yes

 

18(22.22)

 

56(20.44)

   
Conditions

       
HIV, n (%)

       

     

Negative

 

14(17.28)

 

76(27.74)

 

0.013

 

     

Positive

 

15(18.52)

 

23(8.23)

   

     

Unknown

 

52(64.20)

 

175(63.87)

   

Diabetes Mellitus, n (%)

       

     

No

 

54(66.67)

 

232(84.67)

 

<0.001

 

     

Yes

 

27(33.33)

 

42(15.33)

   

Hypertension, n (%)

       

     

No

 

40(49.38)

 

194(70.80)

 

<0.001

 

     

Yes

 

41(50.62)

 

80(29.20)
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Bivariate analysis of factors associated with 

COVID-19 outcomes

Table III shows results of unadjusted logistic 

regression analysis of factors associated with 

COVID-19 outcomes. There is significant 

association between the age of the client with 

COVID-19 and the outcome, an increase in unit of 

age was significantly associated with approximately 

6% increased chance of COVID-19 outcome death 

(OR 1.06, 95% CI 1.04-1.08; P <0.001). Clients 

presenting with shortness of breath on admission 

was associated with approximately 78% increased 

chance of COVID-19 outcome death. It was 

observed that for clients with underlying conditions 

such as HIV positive status (OR 3.54, 95% CI 1.49-

8.41; p= 0.004), Diabetes mellitus (OR 2.76, 95% CI 

1.50-4.87; p < 0.001) and Hypertension (OR 2.49, 

95% CI 1.50-4.13; p < 0.001) had an increased 

chance of COVID-19 outcome death. In Table III 

below we observed that a one-year increase in age 

was significantly associated with 60% increased 

odds of death as a COVID-19 outcome (OR 1.06; 

95% CI 1.04-1.08; P <0.001). Females had a 

significant 37% reduced chance of COVID-19 

outcome death compared with their male 

counterparts who had an increased odd (OR 0.37; 

95% CI 0.18-0.67; p = 0.002). Clients with a positive 

HIV status had a three times chance of a likelihood 

to die as compared to those with a negative HIV 

status (OR 3.04; 95% CI 1.10-8.44; P= 0.032). 

Individuals who had diabetes mellitus as an 

underlying condition had two-timed odd of dying 

(OR 2.16, 95% CI 1.05-4.43). While hypertension 

showed a significant association in univariate 

analysis, it was not included in the final adjusted 

model due to lack of independent contribution after 

accounting for other predictors.

  
Unadjusted analysis 

   

Characteristics OR 95% CI p-value 

Demographics 
 

    

Age 1.06 1.04-1.08 <0.001 

Gender 
 

    

     Male Ref     

     Female 0.59 0.34-1.01 0.056 

Clinical characteristics 
 

    

Running nose 
 

    

      No Ref     

     Yes 1.3 0.23-0.38 <0.001 

Shortness of breath 
 

    

     No Ref     

     Yes 1.78 1.07-2.95 0.025 

Conditions     

Table III Bivariate Unadjusted and Multivariable analysis of factors associated with COVID-19 

outcomes
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 HIV 
 

    

     Negative Ref     

     Positive 3.54 1.49-8.41 0.004 

     Unknown 1.61 1.49-8.41 0.15 

Diabetes Mellitus 
 

    

     No Ref     

     Yes 2.76 1.57-4.87 <0.001 

Hypertension  
 

    

     No Ref     

     Yes 2.49 1.50-4.13 <0.001 

  

 
Adjusted Analysis 

   
 
Age 1.06 1.04-1.08 <0.001 
Gender       
     Male ref     
     Female 0.37 0.18-0.67 0.002 
HIV       
     Negative ref     
     Positive 3.04 1.10-8.44 0.032 
     Unknown 1.28  0.60-2.75  0.516 
Diabetes Mellitus        
     No Ref     
     Yes 2.16 1.05-4.43 0.036 
 

DISCUSSION 

The findings depict the results of COVID-19 clients 

admitted at Livingstone Teaching Hospital, a period 

from January 2020 to September 2021. Routine 

screening was conducted in which demographics 

and clinical characteristics were recorded. Age was 

not normally distributed; the older population were 

the most affected with an increased chance of 

mortality [mean (48.5)]. Our findings contradicted 

the findings of a study done in South Korea that 

focused on disparities in Age specific morbidity and 

mortality from SARS-CoV-2 in which they 

observed a high morbidity and mortality to be 
12among the young population.  

During the earlier phase of the COVID-19 outbreak, 

the diagnosis of the coronavirus was complicated by 

the diversity in symptoms and several clinical 

presentations. Our study captured the following 

symptoms: Cough 180 (50.7), Fever 138 (38.87%) 

chest pain 123(34.65%), shortness of breath 

121(34.08%), headache 74(20.85%), loss of taste 

24(6.67%), loss of smell 27 (7.63%), diarrhoea 22 

(6.23%), running nose 2 (0.56%), loss of appetite 34 

(9.58%). Gastrointestinal symptoms in COVID-19 

clients admitted at Livingstone Teaching Hospital 

COVID-19 ward were uncommon 22(6.23%), a 

similar pattern in a study done by Guan and another 
1,13by Jiang in China.  However, a different pattern 

was observed by Wang and colleagues in which a 

higher proportion of cases presented with 

gastrointestinal symptoms including diarrhoea and 
14

nausea 14 (10%) was observed.  The pre-existing 

and co existing conditions of Diabetes mellitus and 

hypertension in a client proved to be a high risk 

factor in COVID-19 outcomes as observed. Similar 
2,15,16

findings of a previous studies conducted.
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It was observed that age was a significant risk factor 

of COVID-19 outcome death, most of the patients 

that were admitted and died were older than patients 

that survived (median age; 65 vs 45; p <0.001). This 

is illustrated in Table II that shows the relationship 

between COVID-19 outcome and demographics, 

clinical characteristics as well as underlying 

conditions. HIV status was a significant risk factor to 

COVID-19 outcome death. Our findings indicate 

that the percentage of clients admitted with a known 

HIV positive status that died were 18.52% was 

statistically higher than those that survived were 

8.23%, p-value 0.013. These were similar 

conclusions derived in a study that looked at HIV 

infection and COVID-19 death: showed that people 

living with HIV had a higher risk of COVID-19 than 

those living without HIV after adjusting for age and 
17

sex.   Key to note is the inclusion of patients with 

unknown HIV status in the adjusted analysis, which 

may have diluted the true effect of confirmed HIV 

positivity by grouping them with those who are truly 

negative or by introducing noise into the model. 

Therefore, further research with complete HIV 

status ascertainment would be beneficial to fully 

elucidate its independent role.

An unadjusted logistic regression (Table 4) depicts 

the bivariate analysis of demographics; clinical 

characteristics associated with COVID-19 

outcomes. Being Female was a potential protection 

factor from the COVID-19 outcome death as they 

were likely to survive as compared to the male 

gender but is not statistically significant (OR 0.59, 

95% CI 0.34-1.01; P=0.056). Similar findings in a 

study done on sex hormones, gender disparity in 

COVID-19 observed that there is a sex disparity in 

COVID-19 clinical outcomes, it showed that the 

females had a lower infection and were less likely to 
18be hospitalized.  In addition, the female gender also 

was observed to present with a better prognosis and a 

less mortality rate. This trend has been observed in 

several studies. In China, the Chinese Centre for 

Disease Control and prevention reported a ratio of 
19

male to female to be 2.7:1.

Evidence from the current epidemiological data has 

indicated a bias towards males with regards to higher 

susceptibility to both COVID-19 infection as well as 
18

clinical outcomes.  It is cardinal to note that these 

observations were similar to what was observed 

during the Severe Acute Respiratory (SARS) and 

Middle East Respiratory Syndrome (MERS) 
20

epidemics.  Several factors may come to play to 

explain these disparity and the protection that comes 

with being female, this may include the intrinsic 

differences that exist in the innate and adaptive 

immune system. These differences have given the 

female a protective advantage therefore, exploiting 

such advantages can drive to developing therapeutic 
18strategies to improve clinical outcomes.

Our study included determining the association of 

the variables to the COVID-19 outcome. 

Observation made on the clinical presentation were 

as follows fever (OR 1.11, 95% CI 0.67-1.83; 

p=0.695), chest pain (OR 1.07, 95% CI 0.64-1.80; 

p=0.804), loss of appetite (OR 1.47, 95% CI 0.67-

3.21; p=0.335), loss of taste (OR 1.43, 95% 0.57-

3.58; p=0.443), cough (OR 1, 95% CI 0.61-1.63; 

p=0.986) and headache (OR 1.11, 95% CI 0.61-2.03; 

p=0.728) from these statistics generated from our 

study it indicated that the mentioned variables were a 

potential risk to COVID-19 outcomes but not a 

significant one. The odds ratio suggested a potential 

risk but however, the p value did not indicate a 

significance towards the outcome. This, however, 

does not mean these characteristics are to be 

overlooked. However, shortness of breath (OR 1.78, 

95% CI 1.09-2.09; p=0.025) was a significant risk 

for the COVID-19 outcome, clients that presented 

with a shortness of breath upon admission had a poor 

prognosis. An association was established between 

Diabetes mellitus (OR 2.76, 95% CI 1.50-4.87; p < 

0.001), Hypertension (OR 2.49, 95% CI 1.50-4.13; p 

< 0.001) and the outcome. These conditions were 

associated with a client ending up in a critical stage 

of COVID-19 as observed from another study that 

was conducted in China which observed that 

hypertension and Diabetes mellitus were seen to lead 
2

into a patient's critical state.
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Individuals who had diabetes mellitus as an 

underlying condition had two-timed odd of dying 

(OR 2.16, 95% CI 1.05-4.43) as per our findings, it 

is noted that many studies have reported Diabetes to 

be associated with severe outcomes in terms of 

COVID-19 infection and mortality, however, data is 

conflicting. Our study has indicated a significant 

association. Similar findings were observed in a 

meta-analysis that was conducted by Kumar and 

colleagues to explore the relationship that existed 

between diabetes mellitus and COVID-19 

outcomes, their results found diabetes to be 

significantly associated with COVID-19 mortality 

and a severe COVID-19 infection with a pooled 

ratio of 1.90 (95% CI: 1.37–2.64; p < 0.01) and 2.75 

(95% CI: 2.09–3.62; p < 0.01) respectively. In this 

study it was indicated that Diabetes in patients with 

COVID-19 had a twofold increase in mortality as 
22

well as severity.  Another meta-analysis that looked 

at the prevalence and impact of diabetes among 

people infected with COVID-19 had similar 
2conclusion as ours.

A study was done in Italy that looked at the risk 

factors associated with COVID-19, their findings 

are similar with our observation. Hypertension was 

the most frequent comorbidity, and patients with 

hypertension had significantly decreased survival. 

Despite this, in the multivariable analysis, 

hypertension was not an independent factor 

associated with mortality. Our findings on the 

prevalence of comorbidities like hypertension and 

diabetes among hospitalized COVID-19 patients 

align with general trends observed globally, 

highlighting their persistent role as risk factors. Our 

results were also consistent with studies from other 

settings, which often highlight the unique interplay 

of co morbidities in COVID-19 outcomes. These 

observations resonate with Chipimo et al.'s 

Zambian study, which similarly documented the 

most prevalent underlying conditions being 

hypertension and human immunodeficiency virus 

infection whose proportion was both at 35%. This 

study also indicated that 20% of the patients in this 
23

study had presented with underlying condition.  

Comparing our findings with local research like 

Chipimo et al. underscores both the commonalities 

and the specific epidemiological nuances of 

COVID-19 within the Zambian context, offering 

valuable insights for tailored public health 

strategies.

Beyond the clinical setting, our findings also carry 

significant public health implications. Given the 

severe cases among certain age groups and specific 

comorbidities, public health campaigns should 

prioritize targeted messaging for specific at-risk 

populations regarding early testing and seeking care 

or promoting better management of chronic diseases 

within the community. Furthermore, the challenges 

encountered in data completeness, particularly 

regarding HIV status, highlight the urgent need for 

strengthening routine health information systems at 

the hospital and provincial levels. Implementing 

standardized data collection protocols and 

improving the accessibility of complete patient 

records could significantly enhance future 

epidemiological surveillance and inform more 

effective public health interventions in Zambia.

Limitations

Majority of the clients admitted during this period 

were those with obvious symptoms as most were 

encouraged to self-isolate. Secondly, the data was 

only collected at a single center hospital thereby. As 

s u c h  t h e  s t u d y  m a y  h a v e  i n c l u d e d  

disproportionately more patients with poor 

outcomes. 

CONCLUSION 

Older age and male gender were associated with 

greater odds of COVID-19 infection. The main 

clinical manifestations of COVID-19 were cough, 

chest pain and shortness of breath. Our study 

findings highlight that older age, HIV positive status 

and the presence of Diabetes Mellitus are 

independent risk factors even after adjusting for 

other variables which require further investigation.
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What is already known 

Individuals with comorbidities are at a greater risk of 

COVID-19 infection and death.

Hypertension and diabetic clients have a poor 

prognosis

What this study adds

Data on characteristics presented by COVID-19 

patients generated

Outcomes of COVID-19 patients from a LMC 

perspective
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