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ABSTRACT

Introduction: Coronavirus disease 2019 (COVID-19) emerged in late 2019 and rapidly
evolved into a global public health crisis. After more than 118,000 cases in 114
countries and 4,291 mortalities were reported, the WHO declared COVID-19 a
worldwide pandemic on 11 March 2020. This study aims to determine demographic
and clinical factors associated with COVID-19 case fatality among patients diagnosed
in the Manzini Region, Eswatini, between March 2020 and August 2021.
Methods: This retrospective cross-sectional study was based on an analysis of
secondary data for patients with a positive diagnosis of COVID-19 in the Manzini
region who had an outcome of either recovery or death. It then excluded all suspected
cases that were not confirmed by laboratory results. A COVID-19 mortality was
defined as a death resulting from a clinically compatible illness in a confirmed COVID-
19 case. Descriptive statistics were used to summarise demographic, clinical
characteristics. The Pearson chi-square test was used to assess differences in categorical
variables, and finally used logistic regression was used to investigate factors associated
with COVID-19 mortality. Results: After excluding 189 medical records, 15,124 cases
and 336 COVID-19 mortalities were analyzed. Most of the participants were Females
(54.5%), and the mortality rate in patients with SARS due to COVID-19 was 2.2%.
Multivariate logistic regression identified the Year 2021 as the strongest independent
predictor of mortality, increasing the odds of death over 15 times compared to 2020
(AOR 15.26, 95% CI: 6.60-35.24). Advanced age was also strongly associated with
fatality, with patients aged >60 years (AOR 9.27, 95% CI: 3.12-25.92) and 50-59 years
(AOR 8.12, 95% CI: 2.81-23.49) showing markedly higher odds of death compared
with younger adults. Risk increased significantly with disease severity, ranging from
mild (AOR 5.89, 95% CI: 2.94-11.80) and moderate (AOR 12.67, 95% CI: 5.54-29.01)
to severe disease (AOR 123.71, 95% CI: 53.44-286.38). Hypertension also remained a
significant risk factor (AOR 3.57, 95% CI: 2.01-6.36). Notably, Diabetes Mellitus
appeared to be a protective factor (AOR 0.35, 95% CI. 0.18-0.71).
Conclusion: Age, severity, and hypertension were confirmed risks. Crucially, the
protective factor of diabetes suggests effective local prioritization and early
management of high-risk patients during the pandemic.
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Introduction

Coronavirus disease 2019 (COVID-19) emerged in
late 2019 and rapidly evolved into a global public
health crisis [1]. On 31 January 2020, the World
Health Organization (WHO) Director-General
declared the novel coronavirus outbreak a public
health emergency of international concern (PHEIC)
[2, 3]. Later, it was designated SARS-Cov-2 [2]. On
11 February 2020, the WHO announced that the
diseases caused by the novel coronavirus will be
named Coronavirus Diseases 2019, abbreviated
COVID-19 [2]. After more than 118,000 cases in
114 countries and 4,291 mortalities were reported,
the WHO declared COVID-19 a worldwide
pandemic on 11 March 2020[2]. By 2021, most
countries had experienced multiple waves of
infection with varying case fatality rates (CFRs) [4-
6]. While high-income countries initially recorded
large case numbers, low- and middle-income
countries (LMICs) soon faced increasing disease
burden wunder very different health system
conditions[7, 8] . Factors such as delayed testing,
underreporting, and limited access to intensive care
services likely contributed to differences in reported
mortality and survival outcomes across settings [9-
12].

In LMICs, diagnostic delays were common during
the early pandemic phase due to limited laboratory
capacity, shortages of reagents, and dependence on
centralised testing [6]. Many infections went
undetected or were confirmed only after clinical
deterioration, leading to underestimation of
incidence and overestimation of case fatality rates
[10, 13, 14]. In several sub-Saharan African
countries, weak surveillance systems and incomplete
death registration further compounded
underreporting, masking the true impact of the
pandemic [6, 15, 16].

Health system constraints also played a key role in
shaping outcomes [16]. Limited intensive care unit
(ICU) capacity, shortages of oxygen and ventilators,
and inadequate human resources restricted the
ability of LMIC health systems to manage severe
COVID-19 cases effectively [7, 6, 17, 18]. For
example, Early assessments in thirteen academic
medical centers in the United States and 48 countries
in Africa showed that fewer than 62% of hospitals
had functional ICU beds available for COVID-19
care during peak periods [19, 20]. As a result,
hospital survival rates in many African countries

ranged between 52-96%, with mortality rates among
hospitalized patients reported between 4% and 48%
[21, 22]. Studies in South Africa, the Democratic
Republic of Congo (DRC), and a multi-country
analysis of the WHO African Region consistently
identified older age, male sex, and comorbidities
such as hypertension, diabetes, and HIV as major
predictors of death, underscoring how non-
communicable diseases amplified COVID-19
severity in resource-limited settings [23-27].

Eswatini experienced its first confirmed COVID-19
case in March 2020. By the end of 2021, the country
had recorded over 447504 confirmed infections and
approximately 1248 mortalities [28]. The Manzini
region, the country’s commercial and industrial hub,
experienced the highest COVID-19 burden in
Eswatini [28, 29]. Manzini has the highest
population density in the country, second, the
region hosts Matsapha, Eswatini’s main industrial
and transportation center, characterized by high
population mobility and cross-border movement
with South Africa [29, 30]. Third, a large proportion
of Manzini’s residents live in peri-urban areas with
limited access to water and sanitation, creating
challenges for infection prevention and control [29].
Consequently, Manzini represented the most severe
epidemic context in the country, and factors driving
mortality there are likely to mirror those in other
high-burden LMIC settings [28].

While international studies have documented
predictors of COVID-19 case fatality and/or
mortality, including advanced age and pre-existing
conditions such as diabetes, hypertension, and
chronic respiratory or cardiovascular disease,
evidence from Eswatini remains limited [6, 15, 30,
31]. To effectively inform future public health
strategies and resource allocation in Eswatini, it is
vital to understand the determinants of mortality in
this region. Identifying the population subgroups
disproportionately affected by COVID-19 mortality
is particularly important in resource-limited settings
where targeted interventions are essential
[6,8,15,19,32]. Characterizing these factors in
Manzini would enable evidence-based allocation of
scarce resources such as oxygen supplies, ICU beds,
and therapeutics, and guide public health messaging
to encourage timely healthcare seeking. Moreover,
findings from Manzini could provide insights
applicable to other resource-constrained contexts in
sub-Saharan Africa facing similar dual burdens of
infectious and non-communicable diseases. This



study aims to determine demographic and clinical
factors associated with COVID-19 case fatality
among patients diagnosed in the Manzini Region,
Eswatini, between March 2020 and August 2021.

Methods

Study design and setting

The study adopted a cross-sectional study design and
used routinely collected data from 14 March 2020 to
31 August 2021 on patients who tested positive for
SARS-CoV-2 in the Manzini Region, Eswatini. The
study was conducted in Manzini, one of the four
administrative regions for Eswatini (formerly known
as Swaziland), found in the center west of the
country. It has an area 0of 4093.59 km2, and the total
population of Eswatini is about 1.148 million (2019
estimates). The region is both rural and urban, and
the main city in the region is Manzini City, which is
densely populated due to migration for several
reasons, including employment and commercial
purposes[15]. It has one hundred and twenty-three
health facilities, including four hospitals (with in-
patient services), two public health units (equivalent
to health centres), and one hundred and seventeen
primary health clinics. At the peak of COVID-19, all
facilities provided COVID-19 services and there was
one newly identified COVID-19 centre that was
prepared for patients to help relieve the load from the
admitting facilities in the country. Seven provided
in-patient services while 50 provided outpatient
services.

Data source

The study utilised COVID-19 case data, which was
collected through routine surveillance systems,
including the Client Management Information
System (CMIS), Health Management Information
System  (HMIS), Laboratory = Management
Information System (LMIS), and the Immediate
Disease Notification System (IDNS). The CMIS
and HMIS systems are data collection systems in
facilities, while the LMIS collects data from
laboratory facility level and transmits it to the
national level. The IDNS is real real-time reporting
platform that captures notifiable disease data from
health facilities at the national level. The study
included all patients with a positive diagnosis of
COVID-19 in the Manzini region who had an
outcome of either recovery or death. It then excluded
all suspected cases that were not confirmed by
laboratory results.
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Study population

Manzini has a total population of 351,083 people, of
which 33.5% (approximately 117,601) is the rural
population as of the AfriGIS Analysis Report by
UNICEF dated 13/06/2024 [20]. The study
population included records of confirmed cases of
COVID-19 in all people with a positive diagnosis,
including mortalities of COVID-19 from the
Manzini region during the period from 14 March
2020 to 30 August 2021. It excluded suspected cases
that were not confirmed by laboratory results,
patients who were confirmed in the Manzini Region
facilities but reside in other regions, patients who
were hospitalised and tested positive but were not
reported for case management.

Variables

COVID-19 mortality, as the main outcome of this
study, was defined as someone who had a positive
molecular (PCR) or antigen test for COVID-19, who
died without fully recovering from COVID-19 [21].
Independent variables considered for the study
included demographic variables (age, gender) and
clinical variables (comorbidities hypertension,
diabetes, and presence of symptoms: symptomatic,
asymptomatic) which were self-reported. The
variables were binary (yes/no) indicating the
presence or absence of the disease and unknown
where there was no definite response. Disease
severity at diagnosis: Classified based on the
patient’s symptoms and clinical signs upon
diagnosis, referencing national treatment guidelines.
Mild: Non-pneumonia symptoms (e.g., fever,
cough, fatigue) and no signs of hypoxia. Moderate:
Evidence of pneumonia (e.g., fever, respiratory
symptoms) but with SpO2 >94% on room air.
Severe: Requires supplemental oxygen (tachypnea,
respiratory distress) with SpO2 <94% on room air or
requiring intensive care. This classification was
determined by the attending clinician and extracted
from the clinical record. Hospitalization: Defined as
any admission to a public or private health facility
for the management of a confirmed COVID-19
infection. This was extracted from the Cclinical
record. Comorbidities (e.g., Hypertension, Diabetes,
Asthma): Defined as any pre-existing chronic
condition noted on the patient’s admission or
surveillance form. For all patients, these conditions
were classified as ‘Yes/No’ and were sourced from
either a self-report documented upon admission or
prior medical history noted in the clinical file.



Data management and analysis

Data cleaning and de-identification were done
before analyses using STATA version 15 (StataCorp.
College Station, TX, USA). Data was received and
managed in MS Excel before being exported to
STATA. Data analysis was performed using STATA
version 15 (StataCorp, USA). Missing data was
excluded in this study. The variables with missing
values were primarily related to patient
comorbidities and clinical presentation at admission.
The missingness of these records was considered to
be Missing At Random (MAR), as the data were
incomplete due to factors such as incomplete chart
entries or administrative omissions, which were not
directly related to the study’s outcome. Due to the
minimal percentage of missing data, a complete case
analysis was performed, where records with missing
values for key variables were excluded from the final
analysis. This approach was deemed appropriate to
avoid the potential biases associated with imputation
methods on a small subset of the total data.

This study initially had 15,649 cases, we dropped
189 due to missing records/incomplete data to give
a final sample of 15,460 COVID-19 confirmed cases
(Figure 1). Descriptive statistics were used to
summarize patient characteristics. For continuous
variables, medians with interquartile ranges [IQRs]
and 95% confidence intervals (CIs) were calculated,
while categorical variables were presented as
frequencies and percentages. The primary outcome
variable was in-hospital mortality, a dichotomous
variable (dead/alive).

The choice of statistical analysis was driven by the
nature of the outcome variable and the aim of the
study, which was to determine the characteristics
and factors associated with mortality among
COVID-19 patients in the Manzini Region in
Eswatini from March 2020- August 2021. We used
the chi-square test to determine statistical differences
between categorical variables for patients who died
and those who survived. We calculated the mortality
rate, not the overall case fatality rate (CFR) by
dividing the number of people who died from
COVID-19 by all cases diagnosed with COVID-19
infection during the study time interval.

Independent variables considered for the study
included demographic variables (age, gender) and
clinical variables (pre-existing conditions and
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symptoms). A manual stepwise forward selection
procedure was used to enter variables with a p-value
<0.25 in the wunivariate analysis into the
multivariable model. Both crude and Adjusted Odds
Ratios (OR and AOR) with 95% Confidence
Intervals (CI) were calculated. Logistic regression, a
robust statistical method for a cross-sectional study,
was used because it allows for the analysis of
associations between multiple independent variables
and a dichotomous outcome variable, which aligns
perfectly with our study’s descriptive and
association-identification objectives. A p-value
<0.05 was considered statistically significant and
retained in the final model.

The final multivariate model included the following
variables: age group (years), Hypertension, Diabetes,
Obesity, Pregnancy, Asthma, HIV, Tuberculosis,
Hospitalized, and Disease Severity at Diagnosis.
Model stability and fit were rigorously assessed.
Multicollinearity between independent variables
was checked using the Variance Inflation Factor
(VIF). All VIF values were below 5 (maximum VIF
= 2.1), indicating that multicollinearity was not a
concern, thus confirming model stability. The
Hosmer and Lemeshow goodness-of-fit test was
conducted to assess the model’s calibration (i.e., how
closely the predicted probabilities matched the
observed outcomes). The resulting p-value of 0.760
(with a null hypothesis of good fit) was not
statistically significant (p>0.05), confirming that the
logistic regression model adequately fits the data.

Ethical consideration

This study was carried out following the guidelines
of the Declaration of Helsinki of 1964 and its
subsequent amendments. Permission to access data
was requested from the Eswatini Ministry of Health.
The researcher adhered to the Data Protection Act.
Even though the researcher was using secondary
data, the dignity of the participants was maintained
by prioritizing the privacy and anonymity of
participants’ personal information. Confidentiality
and anonymity were maintained such that all
participants and unique identifiers were removed
from the data once extracted and replaced with case
numbers. The data was stored on a laptop that had a
password. Databases created during the study period
were password-protected, and only researchers
actively involved in the study had access to them.
Ethics approval was sought from the Faculty of
Health Sciences Research Ethics Committee (REC)



of the University of Pretoria with reference number
70/2022. De-duplication was done using probability
record linkage techniques with variables using a
unique case number as a primary identifier, and then
for those without a unique case number of name,
age, and address of patients were used.

Results

associated with a lower likelihood of dying after
adjustment for other factors (AOR = 0.35; 95% CI:
0.18-0.71; p < 0.00). (Table 1).

Discussion

Sample characteristics and case fatality

A total of 15,460 COVID-19 confirmed cases were
included in the analysis, representing 98.8% of all
cases (15,649) reported in the Manzini Region from
14 March 2020 to 31 August 2021. The overall
COVID-19 case fatality was 2.2% (336/15,460). The
majority of cases were aged 35-49 years, with a
median age of 39 years (IQR: 3549 years). The age
group 60 years and above had the highest case
fatality (Figure 2). Males accounted for 52.7%
(177/336) of case fatality compared to 47.3%
(159/336) among females. The most common
comorbidities among those who died were
hypertension (38.1%, 128/336) and diabetes mellitus
(19.9%, 67/336) (Table 1, Figure 3). The epi curve
showed the distribution of the mortalities over the
study period (Figure 4).

Factors independently associated with case fatality
In unadjusted analysis (Table 1), case fatality was
associated with age group (years), gender,
hypertension, obesity, hospitalisation, and severity
at diagnosis. After adjusting for covariates, several
factors remained independently associated with
fatality among COVID-19 patients. The likelihood
of death was significantly higher among patients
with hypertension (AOR = 3.57; 95% CI: 2.01-6.36;
p < 0.001) and among those diagnosed in 2021
(AOR = 15.26; 95% CI: 6.60-35.24; p < 0.001)
compared with 2020. Older age was strongly
associated with increased fatality, where patients
aged >60 years (AOR =9.27; 95% CI: 3.12-25.92; p
< 0.001) and 50-59 years (AOR = 8.12; 95% CI:
2.81-23.49; p < 0.001) had markedly higher odds of
death compared with younger persons (below 20
years). Disease severity was also an important
predictor. The risk of dying increased with clinical
severity, from mild (AOR = 5.89; 95% CI: 2.94-
11.80; p < 0.001) and moderate (AOR = 9.27; 95%
CI: 3.12-25.92; p < 0.001) to severe disease (AOR =
123.71; 95% CI. 53.44-286.38; p < 0.001).
Additionally, diabetes mellitus appeared to be
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This study investigated factors associated with
COVID-19 case fatality in the Manzini Region of
Eswatini between March 2020 and August 2021. We
found a case fatality rate of 2.2% with marked
temporal variation, substantially increased mortality
among older adults and those with severe disease,
and an unexpected 15-fold increase in odds of dying
during 2021 compared with 2020. These findings
characterise COVID-19 case fatality patterns in a
resource-limited African setting and highlight
temporal factors, age, disease severity, and
hypertension as key determinants of fatal outcomes.
The CFR observed aligns with the range reported
across sub-Saharan Africa during the first pandemic
year (0.9-3.2%)[14], positioning Eswatini at
intermediate risk. It exceeds rates in countries with
younger populations and robust testing (e.g., Ghana
0.9%, Kenya 1.8%) but is lower than in settings with
strained healthcare systems (e.g., Nigeria 2.9%,
South Africa 3.2%)[6, 15, 18]. Notably, this rate is
higher than estimates from high-income countries
(0.5-1.0%)[33], reflecting the combined effects of
limited ICU capacity, oxygen scarcity, delayed
presentation, and unmanaged comorbidities in
resource-constrained settings. In this context,
mortality reflects not only viral pathogenicity but
also health system limitations and population
vulnerability[17,34,35].

The 15-fold increase in adjusted mortality odds
observed in 2021 represents one of the study’s
notable findings. Multiple factors likely contributed.
The Beta variant (B.1.351), dominant in early 2021,
demonstrated higher transmissibility and virulence
[1]. Concurrently, healthcare system capacity
deteriorated, with depleted oxygen supplies,
persistently high ICU occupancy, and cumulative
healthcare worker fatigue. Testing policies
increasingly  prioritise =~ symptomatic  cases,
potentially inflating the CFR by underrepresenting
mild or asymptomatic infections. Delayed care-
seeking, driven by economic pressures and pandemic
fatigue, may have further exacerbated mortality.
This temporal pattern mirrors regional trends. South
Africa’s second wave, driven largely by the Beta



variant, was associated with approximately 30%
higher in-hospital mortality compared with the first
wave[36]. Similarly, Kenya documented a rise in
national case fatality from 1.8% in 2020 to 2.4% in
2021[37]. These findings collectively underscore that
pandemic preparedness in resource-limited settings
must extend beyond initial containment phases.
Maintaining surge capacity, oxygen infrastructure,
and workforce resilience throughout successive
waves is essential, as risk profiles evolve dynamically
over time rather than remaining constant across
epidemic phases.

The risk of dying was nine times higher among
patients aged >60 years compared with those
younger than 35 years, consistent with global
evidence[38]. This pattern reflects well-established
biological mechanisms, including
immunosenescence and  chronic  low-grade
inflammation, which impair the host’s ability to
mount an effective response to SARS-CoV-2
infection. In Eswatini, however, these intrinsic
vulnerabilities are compounded by social and
structural barriers to timely care. Older adults often
experience delayed presentation to health facilities,
driven by financial constraints, transport challenges,
and initial reliance on traditional remedies for
respiratory symptoms. Consequently, many reach
hospitals only when the disease is advanced. The
burden of undiagnosed or poorly controlled
comorbidities further amplifies this risk. An
estimated 60% of individuals with hypertension and
50% with diabetes remain undiagnosed[39, 40].
Limited access to geriatric care and the fact that 42%
of elderly households live below the poverty line [41]
likely exacerbate these disparities. These findings
underscore the interplay between biological ageing,
structural inequities, and health system constraints
in shaping COVID-19 mortality among older adults
in low-resource settings.

Despite Eswatini’s younger population (median age
39 years, compared with 47-55 years in European
cohorts[42], age remained a strong predictor of
death, second only to disease severity. This suggests
that age-related vulnerability operates across
demographic contexts, though the relative
contributions of biological ageing versus healthcare
access limitations remain uncertain.

Although mortality was higher in men, gender was
not statistically significant in our study. We could
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not conduct a gender Analysis to investigate gender-
stratified results and describe gender-disaggregated
outcomes in greater depth because there was no
evidence to show that the gender variable is an effect
modifier. However, in other studies like Grasselli et
al., being male was associated with greater mortality
among individuals infected with COVID-19 [43-45].
In addition, with 3.1 million participants, one major
study reported that the male gender was associated
with a higher ICU admission rate, mirroring the
trend of increased mortality in this group [10, 20,
43]. The wunderlying mechanism for this
phenomenon is thought to be the gender difference
in immune cell characteristics: women exhibit
elevated numbers of CD4+ T lymphocytes, superior
cytotoxic efficacy of CD8+ T cells, and increased B
cell-mediated immunoglobulin generation, allowing
for the deployment of a more effective adaptive
immune defence[10, 43-45].

Severe disease at presentation was the strongest
clinical predictor of mortality, conferring a 124-fold
increase in odds of death. This effect size exceeds
estimates from high-income countries, where severe
COVID-19 is typically associated with a 20—40-fold
increased risk[46]. The difference likely reflects the
limited capacity to manage advanced disease in
resource-constrained settings. During the study
period, Eswatini had approximately 2 ICU beds per
100,000 population [47]compared with 25-35 per
100,000 in Western Europe [48] and oxygen and
mechanical ventilation were largely confined to
referral hospitals.

Importantly, even patients with moderate disease
faced an 11-fold increase in mortality odds, a pattern
not commonly observed in high-income contexts
[49]. Two factors may explain this. First, patients
categorised as moderate may have deteriorated
rapidly in the absence of systematic monitoring, as
home-based surveillance was limited. Second,
undiagnosed comorbidities could have accelerated
progression to severe illness before clinical
intervention. These findings suggest that in resource-
limited settings, all symptomatic COVID-19 patients
require timely clinical evaluation rather than relying
solely on home-based management.

Hypertension emerged as a strong, independent
predictor of COVID-19 mortality (AOR = 3.57),
consistent with reports from other countries in the
WHO  African Region, where pre-existing



conditions increase the risk of severe outcomes[50-
52]. Many patients who initially reported no
comorbidities were later diagnosed with unmanaged
non-communicable diseases (NCDs) during
hospitalisation, suggesting that undetected or poorly
controlled conditions reduced physiological
resilience to SARS-CoV-2 infection. In Eswatini,
adult  hypertension  prevalence  approaches
30%[39], with low rates of awareness, diagnosis,
and effective control. COVID-19 may have
unmasked previously undiagnosed hypertension or
triggered decompensation in those with suboptimal
management. The combination of high prevalence
and inadequate control positions hypertension as a
key, modifiable risk factor for COVID-19 deaths in
this context, highlighting critical gaps in community-
level NCD prevention and the urgent need to
strengthen primary healthcare systems for early
detection and management.

The observed protective association with diabetes
likely reflects residual confounding, ascertainment
bias, or preferential hospitalisation rather than a true
biological effect [53-55]. First, diabetic patients may
have been preferentially hospitalised due to
perceived high-risk status, ensuring oxygen access
and supportive care. Second, ascertainment bias
may have operated, where blood glucose testing at
admission would identify diabetes among survivors
who underwent complete workups, while rapidly
fatal cases may have lacked diagnostic evaluation.
Third, residual confounding by treatment received,
timing of presentation, or unmeasured disease
characteristics may have influenced this association.
Similarly, higher mortality among hospitalised
patients reflects confounding by indication rather
than the harmful effects of hospitalisation.
Eswatini’s protocols prioritised hospital admission
for patients aged >60 years, those with
comorbidities, and those with moderate-to-severe
symptoms|[55]. Hospitalised  patients  thus
represented a higher baseline risk population.
Additionally, sicker patients who died rapidly may
have been hospitalised, while mildly symptomatic
individuals recovered at home.

Implications for policy and practice

Our findings have several actionable implications.
First, pandemic preparedness must anticipate
evolving risk across successive waves, ensuring
sustained oxygen supply, ICU capacity, and
workforce  resilience.  Second, age-targeted
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interventions, including prioritised vaccination and
community-based monitoring for older adults, are
warranted. Third, even mild-to-moderate cases
require clinical oversight, including home oxygen
programs and telemedicine support, to prevent
progression to fatal outcomes. Fourth, strengthening
NCD screening and management represents a
critical investment for both infectious disease and
pandemic preparedness. Finally, comprehensive
surveillance systems capturing comorbidities, HIV
status, vaccination history, and treatment data are
essential for understanding mortality determinants
in high-HIV-prevalence settings.

Strengths and limitations

This study’s primary strength is near-complete case
capture (98.8%) within a defined geographic region,
enabling population-based estimates and adjustment
for multiple confounders. Several limitations should
be acknowledged. First, comorbidity data were
derived from self-report or medical records, likely
underestimating undiagnosed conditions and
potentially attenuating observed associations.
Second, HIV status, an important risk factor in
Eswatini, was inconsistently recorded, precluding its
analysis. Third, data on vaccination status,
treatments received, and timing of presentation
relative to symptom onset were unavailable. Fourth,
the diabetes finding’s biological implausibility
suggests residual confounding or misclassification
despite multivariable adjustment. Finally, while
these findings provide valuable insights for resource-
limited settings, their generalizability to regions with
different healthcare infrastructure or epidemic
dynamics may be limited.

Conclusion

COVID-19 case fatality in Manzini, Eswatini, was
shaped by a combination of temporal, demographic,
clinical, and structural factors. Advanced age, severe
disease at presentation, hypertension, and evolving
epidemic waves were key determinants of death.
High case fatality among older adults and patients
with moderate-to-severe disease highlights the
critical need for early clinical intervention,
strengthened NCD management, and sustained
healthcare system capacity. These findings provide
evidence to inform targeted public health strategies,
resource allocation, and pandemic preparedness in
resource-constrained African settings.



‘What is already known about the topic

Age is recognised as the single most powerful
predictor of severe illness and subsequent
mortality from COVID-19 across all
continents and healthcare settings. The risk
increases exponentially starting from the
fifth decade of life, with those aged >60 years
bearing the overwhelming burden of fatal
outcomes.

Male sex has been consistently identified as
an independent risk factor for adverse
outcomes, including admission to the
Intensive Care Unit (ICU) and death, with
mortality rates typically higher in males than
in females globally.

The clinical presentation at diagnosis or
admission is a decisive factor for prognosis.
Patients classified with Severe or Critical
disease, particularly those presenting with
hypoxemia and requiring respiratory
support, have a significantly higher risk of
death compared to those with mild or
moderate symptoms.

The presence of pre-existing NCDs
significantly  elevates  mortality  risk.
Hypertension, Diabetes Mellitus, and
Obesity are the three most frequently
reported and statistically robust risk factors
associated with COVID-19 fatality in meta-
analyses worldwide. Other important
comorbidities include chronic kidney
disease, chronic obstructive pulmonary
disease (COPD), and cardiovascular disease.
Conditions leading to immunosuppression,
such as HIV (especially in patients with
unsuppressed viral loads or low CD4
counts), cancer, and organ transplants, are
widely recognized as increasing the odds of
poor outcomes and death.

The emergence of new SARS-CoV-2
variants (e.g., Delta and Alpha) has been
linked to shifts in disease severity,
transmissibility, and case fatality rates.
Mortality risk tends to spike during periods
dominated by more virulent strains.

Studies have shown that when healthcare
systems are overwhelmed (e.g., during major
waves or peaks), the risk of patient mortality
increases, even after adjusting for individual
risk factors. This suggests that limited
resources (ICU beds, oxygen, staff)
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contribute  independently to  adverse
outcomes.

‘What this study adds

Our primary novel finding 1is the
demonstration that the Year 2021 was, by
far, the most dominant independent risk
factor for mortality (AOR 15.26, 95% CI
6.60-35.24). By including this temporal
variable in our highly adjusted model, we
show that the non-clinical, ecological
pressures—such as the introduction of more
virulent variants (e.g., Delta) and the
potential for healthcare system saturation—
had a significantly greater impact on patient
outcome than many of the classic, individual
risk factors. This emphasizes that mortality
risk cannot be assessed solely on patient
health status but must account for the rapid
evolution of the pandemic and system
capacity.

International literature is often skewed
toward high-income country data. Our study
leverages national surveillance data from the
Manzini Region, providing robust, patient-
level evidence that reinforces the critical role
of pre-existing conditions like Hypertension
(AOR 3.57, 95% CI 2.01-6.36) in the
African context, a factor highly relevant to
local public health interventions.

Our multivariate analysis uncovered an
anomalous but statistically significant
protective association with diabetes mellitus
(AOR 0.35, 95% CI 0.18-0.71). This result,
which runs counter to global clinical
consensus, is likely a crucial indicator of
selection bias related to local healthcare
prioritization. We hypothesize that patients
with known high-risk conditions, such as
diabetes, who were placed under enhanced
surveillance, benefited from  earlier
hospitalisation, or received immediate,
aggressive clinical management, thereby
improving their survival chances in our
highly-adjusted model compared to the
general case population. This finding
provides unique insight into the operational
response dynamics of the Eswatini
healthcare system.
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Table 1. Factors associated with mortality among patients with COVID-19 in the Manzini Region, Eswatini, March 2020-

August 2021.
Univariate Multivariate
Variable Dead N=336 n | Survived N=15124
(%) n (%) Crude Odds Ratio P- Adjusted Odds Ratio P-

(95% CI) value 95% CI) value
Year
2020 102 (30.36) 4225 (27.94) Reference
2021 234 (69.64) 10899 (72.06) 0.89 (0.70-1.13) 0.32 15.26 (6.60-35.24) <0.001
Age group (Years)
0-19 7 (2.08) 1470 (9.72) Reference
20-34 8(2.38) 4275 (28.27) 0.39 (0.14-1.09) 0.07 0.50 (0.14-1.74) 0.28
35-49 51(15.18) 5140 (33.99) 2.08 (0.94-4.60) 0.07 2.48 (0.87-7.01) 0.09
50-59 55(16.37) 1873 (12.38) 6.17 (2.80-13.58) <0.001 [8.12 (2.81-23.49) <0.001
>60 215 (63.99) 2366 (15.64) 19.08 (8.96-40.62) <0.001 {9.27 (3.12-25.92) <0.001
Gender
Male 177 (52.68) 6851 (45.30) Reference
Female 159 (47.32) 8273 (54.70) 0.74 (0.60-0.92) 0.01 0.80 (0.55-1.15) 0.23
Hypertension
No 144 (42.86) 258 (1.71) Reference
Yes 128 (38.10) 116 (0.77) 1.98 (1.43-2.73) <0.001 [3.57 (2.01-6.36) <0.001
Unknown 64 (19.05) 14750 (97.53) 0.01 (0.01-0.01) 0.00 0.00 (0.00-0.00) 0.00
Diabetes Mellitus
No 205 (61.01) 280 (1.85) Reference
Yes 67 (19.94) 94 (0.62) 0.97 (0.68-1.40) 0.89 0.35(0.18-0.71) <0.001
Unknown 64 (19.05) 14750 (97.53) 0.01 (0.01-0.01) <0.001 [Omitted
Obesity
No 288 (85.71) 15079 (99.70) Reference
Yes 48 (14.29) 45 (0.30) 55.84 (36.58-85.26) <0.001 [1.06 (0.46-2.45) 0.89
HIV
No 255 (75.89) 353 (2.33) Reference
Yes 17 (5.06) 21(0.14) 1.12 (0.58-2.17) 0.74 0.47 (0.12-1.87) 0.28
Unknown 64 (19.05) 14750 (97.53) 0.01 (0.01-0.01) <0.001 [Omitted
Hospitalization
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No 250 (74.40) 14247 (94.20) Reference

Yes 86 (25.60) 877 (5.80) 5.59 (4.33-7.21) <0.001 |1.35 (0.83-2.20) 0.22
Severity at Diagnosis

Asymptomatic |13 (3.87) 3038 (20.09) Reference

Mild Disease | 123 (36.61) 10538 (69.68) 2.73 (1.54-4.84) <0.001 |5.89 (2.94-11.80) <0.001
ggsg:te 50 (14.88) 1341 (8.87) 8.71 (4.72-16.09) <0.001 |12.67 (5.54-29.01) <0.001
Severe Disease | 150 (44.64) 207 (1.37) 169.34 (94.45-303.64) |<0.001 |123.71(53.44-286.38)  |<0.001
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Total confirmed COVID-19
cases for the study period

N=15 649

Total excluded due to missing
records

n=189/15 649, (1.2%)

Total Included=15 460

Total survived Total Died
n=15 124/15 460, (97.8%) n=336/15 460, (2.2%)

Figure 1: Study flow diagram for case inclusion in the Manzini region, Eswatini, March 2020-August 2021
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Figure 2: Mortality rate by age in patients diagnosed with COVID-19 in the Manzini Region, Eswatini, March

2020-August 2021
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Figure 3: rate by pre-existing conditions in patients with COVID-19 in the Manzini Region, Eswatini, March 2020-
August 2021
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Figure 4: Case fatality rate by epi weeks in patients diagnosed with COVID-19 in the Manzini region, Eswatini,

March 2020-August 2021
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