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Abstract
Introduction: Malaria in pregnancy (MiP) is associated with increased maternal and fetal health risks. In Uganda, despite
widespread implementation of preventive strategies, malaria upsurges, including the 2022 epidemic, have raised concerns about
the impact on MiP cases, admissions, and deaths. We described the trends and distribution of MiP incidence, as well as related
admissions and fatalities in Uganda from 2015 to 2023.
Methods: We conducted a retrospective descriptive study using routinely reported MiP data in Uganda, from 2015 to 2023,
obtained through the District Health Information System 2 (DHIS2). MiP incidence was defined as confirmed malaria cases per
1,000 pregnant women. Malaria test positivity rate, admissions, and deaths were also analyzed. Trends were assessed using the
Mann–Kendall test and Sen’s slope, and stratified by age and region. Statistical analyses were conducted using Stata version 17,
and the spatial distribution was mapped using Quantum Geographic Information System.
Results: A total of 2,808,426 MiP cases were reported among 16,462,878 pregnant women with an average annual incidence
of 170 cases per 1,000 pregnant women. There was an increase of approximately 7 cases per year (Sen’s slope: 6.7 cases per
year, 95%CI=1.3–17), with the highest increase observed in 2022. Regionally, significant increases were observed in Busoga
(27 cases per year, 95%CI: 18–43), Teso (15 per year, 95%CI: 4.7–34), Bunyoro (10 per year, 95%CI: 4–21), and West Nile
(15 per year, 95%CI: 6.5–25). Age-stratified analyses showed MiP among adolescents (10–19 years) increased from 236 per
1,000 in 2020 to 351 per 1,000 in 2023 (p=0.013), compared to adults ≥20 years (121 per 1,000 to 187 per 1,000, p=0.017). No
significant change in trends was observed in MiP admissions or mortality.
Conclusions: There was an overall increase inMiP. MiP increased in both adolescent and older women, with a disproportionately
higher burden among adolescents and in high-malaria-burden regions. Strengthening targeted strategies, including adolescent-
focused interventions, enhanced regional surveillance, and improved access to preventive and curative services, is critical to
reducing the burden of MiP in Uganda.
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Introduction

Malaria continues to pose a significant public health threat,
particularly for pregnant women and children under five
years of age [1]. Malaria in Pregnancy (MiP) is particularly
common among adolescent girls, who are at higher risk due
to physiological and socio-economic factors such as lack of
adequate protective immunity and limited access to
healthcare services [2]. Malaria infection during pregnancy
can cause severe disease and death in pregnant women, with
placental sequestration of the parasite affecting fetal
development and leading to poor fetal growth and low birth
weight [3]. Maternal anaemia, primarily caused by the
destruction of red blood cells by the malaria parasites, also
increases the risk of maternal death during and after
childbirth, as well as contributing to stillbirths and preterm
births [4, 5]. This placental infection can have long-term
impacts on child growth and cognitive development and is a
major risk factor for perinatal, neonatal, and infant mortality
[5, 6, 7].

Globally, in 2022, there were approximately 36 million
pregnancies in 33 countries with moderate to high malaria
transmission, of which 12.7 million (36%) were affected by
MiP [8]. In Africa, more than 30 million women become
pregnant in malaria-endemic regions, where they face an
increased risk of malaria infection compared to their
non-pregnant counterparts [1, 9]. In Uganda, different
studies have shown prevalence estimates of MiP ranging
from <10% in low-transmission settings to over 25% in
high-burden regions [10, 11]. The distribution of MiP in
Uganda is influenced by several factors, including
individual, geographic location, seasonality, and
socio-economic conditions [12].

To avert the consequences of MiP, the World Health
Organization (WHO) recommends a combination of
interventions that are integrated as part of the routine
antenatal care services. These include provision of
Long-Lasting Insecticide-treated bed nets (LLINs) at first
ANC visit (ANC1) and promotion of their use at all
subsequent visits, effective treatment of malaria and
anaemia in malaria-endemic areas, and use of intermittent
preventive treatment in pregnancy using
sulphadoxine-pyrimethamine (IPTp) [13]. Uganda has made
notable progress in implementing MiP interventions,
including the provision of LLINs to pregnant women both
during ANC visits and mass campaigns, IPTp, indoor
residual spraying (IRS) in areas of high malaria
transmission, such as in the West Nile region, and prompt
diagnosis and case management through the test and treat
policy [14].

In response to malaria upsurges in 2019, Uganda revised its
guidelines for malaria in pregnancy [15]. These guidelines
mandate that every pregnant woman attending her first
antenatal (ANC1) undergo malaria testing to enable timely
diagnosis and treatment. According to the Uganda Malaria

Indicator Survey (UMIS) 2018/2019, 95% attended ANC1,
65% of the pregnant women slept under an ITN, while 41%
received IPTP3, still below the set targets of 100% ANC
attendance for all mothers and 85% uptake of MiP
intervention [16]. The proportion of pregnant women
attending ANC1 is approximately 98-99%, based on the
2022 Uganda Demographic Health Survey report, implying
that almost every pregnant woman receives at least one ANC
visit [17]. While ANC provides an opportunity for early
malaria screening and initiation of preventive interventions,
factors such as long distances to ANC clinics and transport
costs, stock-outs of medication (IPTp) at health facilities,
and insufficient information provided by health workers may
influence timely attendance and uptake of subsequent
preventive services [18]. In 2022, Uganda experienced a
resurgence of malaria, with some areas reporting increases
of over 30% in confirmed cases, and outbreaks were
documented in more than 75 districts [8, 19].

Despite progress in implementing MiP prevention strategies,
the effect of the malaria resurgence and the extent of
regional variations in MiP remain poorly characterized.
Understanding temporal and spatial trends in MiP incidence
and outcomes is essential for refining prevention strategies
and supporting progress toward national malaria reduction
and elimination targets. We described the trends and
distribution of MiP incidence, as well as MiP admissions
and fatalities, in Uganda, 2015–2023.

Methods

Study setting

Uganda is divided into 15 health regions, with the majority
of the regions being malaria-endemic. Pregnant women in
these settings are particularly vulnerable to malaria due to
reduced immunity, especially among primigravidae.
Additional risk factors include low socioeconomic status,
suboptimal use of insecticide-treated nets, and incomplete
uptake of intermittent preventive treatment in pregnancy
(IPTp). Two regions, i.e., West Nile and Acholi, are
classified as areas of high malaria transmission,
characterized by an annual parasite index (API) greater than
450 cases per 1,000 population. Five regions (Lango,
Karamoja, Teso, Bukedi, and Busoga) fall under moderate
malaria transmission zones, with an API ranging from 251
to 450 cases per 1,000 population. Six regions (South
Central, North Central, Kampala, Ankole, Tooro, Bugisu,
and Bunyoro) are categorized as low malaria transmission
areas, with an API of 101 to 250 cases per 1,000 population.
The Kigezi Region is designated as having very low malaria
transmission, with an API of 100 or fewer cases per 1,000
population annually. Kigezi is also a target area for malaria
elimination under Uganda’s National Malaria Strategic Plan
2025 [20].

Uganda’s health system is decentralized and varies by both
the facility type and level, with both public and private
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Figure 1. Trends in Malaria in Pregnancy and reporting rates, Uganda, 2015–2023

sectors. The public health sector consists of a tiered
arrangement from the community-level Village Health
Teams (VHTs), followed by Health Centers (HC) II’s that
provide outpatient care, including antenatal services, HC
III’s facilities offering outpatient, inpatient, and maternity
care, HC IV’s with surgical capacity, and general hospitals
providing comprehensive services. Beyond these, regional
and national referral hospitals provide specialized and
tertiary care [21, 22]. The private health system consists of
accredited private not-for-profit and private-for-profit
facilities that also deliver health services and report into the
DHIS-2.

Malaria prevention and treatment are integrated into routine
antenatal care at various healthcare levels, including
primary health centers (HC II’s, HC III’s, and HC IV’s),
district hospitals, and regional referral hospitals. These
services are provided at government-owned facilities with
free care or private facilities where mothers pay a fee.

Study design, data source, and variables

We conducted a retrospective descriptive study using
routinely reported data from government health facilities
and accredited non-government/private ones from 2015 to
2023. The design was well-suited for our study objectives of
describing trends and the spatial distribution of MiP using
existing data. The data is summarized through the Health
Management Information System (HMIS) monthly forms,
for outpatient and inpatient records, and is then uploaded
into the District Health Information System version 2
(DHIS2). The HMIS forms for outpatient and inpatient
records include reports on monthly outpatient and inpatient

department visits, diagnoses, maternal and child health
(MCH), HIV/AIDS services, laboratory results, and stock
levels of essential medications, among other information.
Health facilities are expected to submit complete monthly
HMIS reports through DHIS2 by the 15th day of the
subsequent month, in line with national reporting timelines
[23]. We extracted data on annual first antenatal visits
(ANC1), annual malaria in pregnancy outpatient and
inpatient cases, and deaths, as well as malaria positivity
rates. We further extracted data on reporting rates by the
health facilities.

Inclusion and exclusion criteria

We included all health facilities in Uganda that reported
malaria in pregnancy (MiP)-related variables of interest
(ANC1 attendance, MiP cases, admissions, and deaths) for
≥80% of the months during 2015–2023. Health facilities
that did not consistently report the variables of interest,
defined as reporting data for <80% of the months during the
study period, were excluded from the analysis. This
threshold was selected to ensure stability and reliability of
temporal trend estimates. Based on the inclusion criteria,
7228 facilities were included in the final analysis, while
1518/8746 (17%) were excluded due to incomplete
reporting on the malaria indicators in the study. For
facilities included in the study, reporting rates ranged from
80% in 2015 to 98% in 2023 (Figure 1).

Data cleaning

The DHIS2 has built-in validation checks, such as range
limits at the point of data entry. During data cleaning,
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Figure 2. Trends in malaria in pregnancy and malaria test positivity rates in Uganda, 2015–2023

outliers were identified and cross-checked against
aggregated HMIS forms, and where discrepancies persisted,
verification was conducted with the respective health
facilities. To ensure data quality, reporting completeness
was defined as facility-level reporting of key MiP indicators
(ANC1 attendance, MiP cases, admissions, and deaths) for
at least 80% of the months between 2015 and 2023.

Data analysis and management

MiP was defined as the number of confirmed malaria cases
among pregnant women per 1,000 ANC1 visits. First
antenatal care visits were used as a proxy for the pregnant
population, because ANC is nearly universal in Uganda,
with approximately 98-99% of pregnant women attending
ANC1 [17].

Malaria test positivity rate was defined as the number of
laboratory-confirmed malaria cases among pregnant women
divided by the number of pregnant women tested for malaria
× 100.

MiP admission and death rates were calculated as the
proportions of cases that were admitted and those that
resulted in death. Age was categorized into two groups:
10-19 (adolescents) and ≥20 years (adults), as aggregated by
DHIS2 antenatal data. Trends were analyzed using line
graphs, the Mann-Kendall test to assess statistical
significance, and Sen’s slope to estimate the magnitude of
change over time [24]. The direction and magnitude of
trends were assessed using the Mann-Kendall tau and Sen’s
slope estimates. A significance level of p<0.05 indicated a
statistically significant trend, while p-values equal to or

greater than 0.05 were considered non-significant. We used
the non-parametric Mann-Kendall test and Sen’s slope
because they do not assume normality, are robust to outliers,
and can detect monotonic changes over time, making them
well-suited for routine surveillance data that may be skewed
or irregular, unlike linear regression, which requires
normally distributed residuals and linearity [24]. Trends
were stratified by age and region. The age-specific analysis
covered the period 2020–2023, when the age variable for
MiP first became available in DHIS2. Quarterly data were
used to capture short-term temporal patterns in MiP, as the
Mann-Kendall test requires at least 10 data points [24].
Statistical analysis was conducted using Stata version 17,
and choropleth maps showing MiP distribution in Uganda
were created using Quantum Geographic Information
System (QGIS) version 3.34.3.

Ethical consideration

Our study utilized secondary, anonymized data routinely
collected through the District Health Information System 2
(DHIS2) managed by the Uganda Ministry of Health. The
study did not involve direct contact with human participants,
nor was any identifiable personal data used. The Uganda
Public Health Fellowship Program is part of the National
Rapid Response Team and has been granted permission to
access and analyse surveillance data in the DHIS2 and other
data, such as survey and field investigation data, to inform
decision-making in the control and prevention of outbreaks
and public health programming. Additionally, the Ministry
of Health has also granted the program permission to
disseminate the information through scientific publications.
We stored the abstracted dataset in a password-protected
computer and only shared it with the investigation team. In
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Table 1. Regional trends of malaria in pregnancy in Uganda, 2015–2023

Region 2015 2016 2017 2018 2019 2020 2021 2022 2023 Slope (95% CI)
Acholi 276 335 307 216 393 390 296 342 301 2.8 (−23–27)
Ankole 92 106 95 39 36 46 42 54 52 −5.2 (−13–3.5)
Bugisu 126 109 125 73 99 88 112 140 122 1.3 (−7.6–11)
Bukedi 162 132 119 70 68 81 180 369 300 14 (−21–56)
Bunyoro 112 131 160 96 152 165 160 220 185 9.6 (4–21)
Busoga 183 213 226 184 230 281 321 367 396 27 (18–43)
Kampala 65 45 38 41 43 48 40 44 44 −0.15 (−3–1.2)
Karamoja 231 185 166 143 131 166 161 160 149 −5.1 (−17–5)
Kigezi 47 50 35 16 27 28 27 34 28 −1.9 (−5–2.3)
Lango 248 283 232 158 285 289 249 378 355 15 (−6.8–31)
N. Central 124 129 141 91 135 143 127 166 139 3.1 (−1.3–9.6)
S. Central 108 108 110 70 75 87 62 89 87 −2.9 (−8.3–3)
Teso 299 314 311 251 278 325 354 399 419 15 (4.7–34)
Tooro 106 126 116 72 92 117 91 112 103 −1.5 (−7–6.2)
West Nile 208 223 237 236 315 321 321 345 304 15 (6.5–25)

addition, the Office of the Associate Director for Science,
U.S. Centres for Disease Control (CDC) and Prevention,
determined that this study was not human subjects research
with the primary intent of improving the use of surveillance
data to guide public health planning and practice. This
activity was reviewed by the CDC and was conducted
consistently with applicable federal law and CDC policy (§
149 §See e.g., 45 C.F.R. part 46, 21 C.F.R. part 56; 42
U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq).
Individual informed consent was not required based on the
fact that the analysis used secondary programmatic data
collected as part of routine public health surveillance,
consistent with the Uganda Public Health Act (Cap. 281),
which permits the use of such data for disease surveillance
and response without individual consent.

Results

Trends of incidence of malaria in pregnancy, Uganda,
2015–2023

A total of 2,808,426 cases of MiP were recorded among
16,462,878 pregnant women who attended antenatal care.
The average annual proportion of ANC1 attendees diagnosed
with malaria during the study period was 170 cases per 1,000
pregnant women in Uganda. Malaria in pregnancy rose from
154 per 1,000 pregnant women in 2015 to 205 per 1,000
in 2023 (p=0.02), while the malaria test positivity rate did
not change significantly during the study period (p=0.18).
The lowest in MiP incidence was reported in 2018 as 119
per 1,000 pregnant women, while 2022 recorded the highest
MiP incidence with 218 per 1,000 pregnant women (Figure
2). The Mann-Kendall test indicated a significant upward
trend in MiP incidence between 2015–2023 (p=0.048), with
a Sen’s slope of 6.7 cases per year (95%CI: 1.3–17).

Age group-specific trends and distribution of malaria
in pregnancy in Uganda, 2020–2023

Pregnant women in both age groups showed rising trends in
MiP. Among women aged 10-19, MiP rose from 236 per
1,000 in the first quarter of 2020 to 351 per 1,000 (p=0.013)
in the final quarter of 2023. Similarly, among women aged
≥20 years, MiP rose from 121 per 1,000 in the first quarter
of 2020 to 187 per 1,000 (p=0.017) in the final quarter of
2023 (Figure 3a). Even though the MiP was rising across
the two age categories, adolescent girls were the most
affected. The geographical distribution of MiP showed that
MiP was higher among adolescent girls, as indicated in
Figure 3b. On the left is a map of MiP among women aged
10-19, and on the right is a map showing the MiP among
mothers ≥20 years, with the darker colour indicating a
higher MiP. More than half of the country reported high
MiP among the adolescent girls (Figure 3b).

Regional trends and trends in malaria in pregnancy
admissions and deaths, 2015–2023

Significant increases in MiP were observed in Bunyoro with
approximately 10 cases per year (95% CI: 4–21), Busoga
(27 cases per year, 95%CI: 18–43), Teso (15 cases per year,
95%CI: 4.7–34), and West Nile (15 cases per year, 95%CI:
6.5–25) (Table 1, Figure 4). Throughout the study period,
MiP-related admissions and deaths fluctuated. The highest
MiP-associated admissions were reported in 2019 (369 per
1,000), and the lowest were recorded in 2015 (136 per
1,000). Similarly, the highest MiP-related deaths were
recorded in 2019 (10 per 1,000), and the lowest occurred in
2023 (6 per 1,000). However, the trends of MiP-related
admissions (p=0.92) (Figure 5a) and deaths (p=0.49)
(Figure 5b) were not statistically significant.
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Figure 3. Trends and distribution of malaria in pregnancy according to age groups of women in Uganda, 2020–2023

Discussion

This study revealed an overall increase in the MiP from
2015 to 2023, with adolescent girls aged 10–19 being more
affected than those aged ≥20 years. Our study also revealed
regional differences in MiP trends, with the Bunyoro,
Busoga, Teso, and West Nile regions reporting increases.
However, hospital admissions and mortality due to MiP
remained stable throughout the study period.

The proportion of ANC attendees diagnosed with MiP in
our study showed an upward trend, which was consistent
with findings from a similar study conducted in neighboring
Tanzania, highlighting regional patterns in East Africa [25].
According to the Uganda Malaria Indicator Survey (UMIS
2018), 65% of pregnant women slept under ITN and only
41% received IPTp3, which was below the recommended

coverage of 85%, highlighting a lower level of protection for
pregnant women against malaria [20, 26]. Furthermore, the
observed increase in MiP could partly reflect expanded
malaria testing at health facilities rather than a true rise in
incidence—following the 2019 Ministry of Health
guidelines mandating malaria testing for all pregnant
women at their first antenatal visit (ANC1) [15].

This interpretation is supported by the fact that the test
positivity rate did not change significantly during the study
period. Additionally, the observed trend could reflect
improvements in surveillance and reporting rates of MiP
during the study period. Furthermore, it’s also important to
note that MiP peaked in 2022, coinciding with a nationwide
rebound malaria epidemic in Uganda following disruptions
associated with the COVID-19 pandemic in 2020–2021 [19].
This surge highlights the need to strengthen malaria
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Figure 4. Spatial distribution of Malaria in Pregnancy, Uganda, 2015–2023

prevention and treatment programs for pregnant women,
particularly during periods of health system disruptions or
epidemics.

Both age groups of pregnant women exhibited an increasing
trend in MiP, with adolescents being most affected. Our
findings are consistent with other studies, which indicated
that adolescents were most vulnerable to malaria infections
[27, 28, 29]. Furthermore, research indicates that adolescent
mothers often have lower access to health information and
services, making them a critical demographic for prevention
interventions [30]. These findings highlight the need to
strengthen malaria prevention efforts across all age groups
of pregnant women.

Our findings noted regional disparities in MiP, with some
regions, such as Bunyoro, Busoga, Teso, and West Nile,
showing significant increases. Regional disparities could be
explained by differences in malaria transmission intensity,
intervention coverage, and contextual factors. High malaria
burden regions of Teso and West Nile showed sustained
increases in MiP consistent with high malaria transmission
intensity in the region [31, 32, 33].

Moderate transmission regions, such as Busoga, also had
increasing MiP, while the Bunyoro region, classified as a
low transmission region, showed an increase in MiP,
suggesting factors beyond overall transmission intensity.
Regional variations observed in MiP incidence and
outcomes may also be influenced by broader contextual
factors, such as climate variability, particularly rainfall and
temperature, that have been shown to affect malaria
transmission intensity in Uganda [34, 35, 36, 37].
Additionally, coverage and timing of vector control
interventions such as LLIN distribution and IRS
implementation differ across regions, which could also

explain regional malaria incidence variations [38].

Furthermore, variations in health-seeking behaviour and
access to antenatal care may contribute to differences in
reported MiP cases. Our findings suggest that both high and
low transmission settings remain at risk of increasing MiP,
emphasising the need for adaptive and region-specific
malaria control strategies to ensure targeted actions in areas
experiencing rising MiP burden.

Despite the observed increase in MiP in our study, the
absence of a corresponding rise in admissions or deaths
could be attributed to several factors. First, improved case
management likely played a role in preventing a
corresponding increase in severity and mortality. Evidence
from Uganda indicates that interventions such as enhanced
provider training, adherence to national malaria treatment
guidelines, and community-based delivery of preventive and
therapeutic services have contributed to better health
outcomes among pregnant women [39, 40, 41].

Secondly, gaps in mortality reporting could also be a
plausible explanation for non-significant malaria deaths. In
Uganda, a substantial proportion of deaths occur outside
health facilities and are often not documented, leading to
underestimation of malaria mortality [42, 43]. Sustaining
malaria case management alongside expanded antenatal
care coverage and other malaria in pregnancy preventive
interventions could further reduce malaria morbidity and
mortality.

Study limitations

Some healthcare facilities providing MiP services,
especially privately owned ones, may either not be
registered to report through DHIS2 or fail to report

Page 6 of 11 doi: 10.37432/jieph-d-25-00247 JIEPH 2026

https://doi.org/10.37432/jieph-d-25-00247
https://afenet-journal.org


J Interv Epidemiol Public Health | Vol. 9 | Issue 2 | Article 72 (Research) Mutesi et al.

Figure 5. Trends in malaria in pregnancy admissions and deaths, Uganda, 2015–2023

promptly, potentially leading to an underestimation of the
true MiP burden [44]. Although ANC1 attendance is nearly
universal in Uganda (approximately 98-99%), our study did
not examine potential systematic differences between
women who attended ANC and those who did not. Women
who do not attend ANC could differ systematically from
attendees in age, rural versus urban residence,
socioeconomic status, or access to health services. This
study may be subject to selection bias due to the exclusion
of health facilities that did not meet the predefined reporting
completeness threshold of at least 80% of monthly reports
between 2015 and 2023. This may limit the
representativeness of the findings, particularly for
under-reporting facilities.

Conclusions

There was an overall increase in the incidence of malaria in
pregnancy from 2015 to 2023. Malaria in pregnancy
increased among both adolescents and older women, with
the highest incidence among adolescents. Additionally,
regional variations were observed, with an increase in the
Bunyoro, Teso, Busoga, and West Nile regions. Despite this
increase, MiP hospital admissions and deaths did not change
significantly, suggesting that effective case management may
have played a crucial role in mitigating severe outcomes.

These findings highlight the need for region-specific and
age-targeted interventions, including prioritizing
community-level interventions for adolescents and
enhancing regional surveillance of malaria in pregnancy
(MiP). Further studies could explore the underlying factors
contributing to the vulnerability of adolescents to MiP and
investigate the drivers of regional disparities.
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What is Already Known About this Topic

• Malaria in Pregnancy is a risk to maternal and fetal
health, which could result in death

• Uganda has implemented MiP prevention strategies
as recommended by the World Health Organization,
including intermittent preventive treatment during
pregnancy (IPTp), use of insecticide-treated nets
(ITNs), and routine malaria screening during antenatal
visits

• Despite these interventions, malaria upsurges in
Uganda during the study period raise concerns about
the continued burden of MiP and the effectiveness of
the prevention strategies.

What This Study Adds

• The study provides trends in MiP, admissions, and
fatalities across Uganda from 2015–2023

• Incidence of MiP increased from 2015 to 2023, with
higher rates among adolescents (10-19 years) compared
to older women (≥20 years)

• Incidence of MiP increased in the regions of Bunyoro,
Busoga, Teso, and West Nile

• Despite the increase in MiP, MiP-related admissions
and deaths did not change significantly

• Our findings highlight the need for targeted adolescent-
focused and region-specific MiP interventions
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