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Summary

Background: sulfadoxine-pyrimethamine’ln Uganda, malaria in pregnancy prevalence
ranges from 8.9% in low transmission arears to >50% in high transmission area, and in
2019, 152 (4.3%) of the 3,528 maternal death were due to malaria in pregnancy. At
least 3 doses of sulfadoxine-pyrimethamine’ (IPTp-SP3) given during antenatal care
(ANC) is expected to prevent malaria in pregnancy, reduces its negative effects, and
additionally reduce cases of malaria in pregnancy. As of 2015, the recommended target
for IPTp-SP3 utilization in Uganda is = 66%utilization. Despite significant progress in
ANC attendance, the extent of IPTp-SP utilization in Uganda remains unknown. We
determined the trends in IPTp-SP3 utilization among ANC attendees and its relationship
with malaria in pregnancy (MIP) during 2017-2022.

Methods: We extracted data on IPTp-SP3, ANC attendance (ANC1 and MIP from the
District Health Information System 2 (DHIS2), 2017-2022. We calculated the national,
regional, and district IPTp-SP3 utilization as the proportion of pregnant women (number
who had attended ANC1) who received at least 3 doses of IPTp-SP3 during 2017—
2022. MIP was calculated as a proportion of pregnant women with malaria who
attended ANC1. Mann-Kendall test was used to evaluate significance of linear trends.
Results: Despite the overall IPTp-SP3 utilization increasing from 2.5% to 50% during
2017-2022, it was below the recommended target of = 66%. Regions of South Buganda
(-33%), Karamoja (-19%), and Bukedi (-13%) experienced a decreasing trend in IPTp-
SP3 utilization during the period 2017-2022, while only Acholi (+30) and Toro (+27%)
regions had an increasing trend in IPTp-SP3 utilization during the period 2017-2022.
Malaria in pregnancy cases increased from 12% to 22% during the period 2017-2022,
despite a rising trend in percentage IPTp3 utilization across the period.

Conclusion: There was suboptimal IPTp-SP3 utilization in Uganda from 2017-2022,
with the target = 66% utilization not achieved. Declining trends in IPTp-SP3 utilization
may result to an increase in malaria in pregnancy. Further investigation into reasons for
low uptake of IPTp-SP3 among pregnant women, particularly in regions with declining
IPTp-SP3 utilization could provide insights to help improve uptake.

Background

Malaria remains a major public health concern, especially among pregnant women and
children under five years of age (1, 2). Over 30 million women in Africa become
pregnant in malaria-endemic areas, where they are at higher risk of malaria infection
compared to non-pregnant women (1, 2). Malaria in pregnancy (MIP) is often
associated with unfavorable outcomes, such as stillbirth, low birthweight, pre-term
delivery, abortion, and maternal death (1, 2). According to the Uganda Malaria Indicator
Survey 2015, malaria among pregnant women accounts for about 14% of outpatient
services utilization, 11% of admissions, and 9% of deaths (3)). This is critical
considering that key strategic interventions exist to prevent and control malaria
transmission during pregnancy (3),
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To reduce morbidity and mortality associated with malaria, the World Health
Organization (WHO) recommended the use of the Intermittent Preventive Treatment for
malaria in pregnancy using sulfadoxine-pyrimethamine (IPTp-SP) in 2000, alongside
other preventive and curative interventions. Intermittent Preventive Treatment for
malaria in pregnancy using 3 doses of sulfadoxine-pyrimethamine protects between
65% and 85% of pregnant women from placental malaria infection (4, 5, 13).
Subsequently, the Uganda National Malaria Control Division (NMCD) revised the
national IPTp-SP policy from two doses of IPTp-SP as a directly observed treatment
strategy during routine antenatal care (ANC) to three or more doses of IPTp-SP3 during
ANC (5). The three or more IPTp-SP doses are linked to a greater mean birth weight
and fewer low birth weight (LBW) newborns than the two doses (12). Additionally, the
NMCD revised the national target for IPTp-SP3 uptake from 85% to = 66% IPTp-SP3
utilization.

Although pregnant women in many districts of Uganda (16) have registered progress in
ANC attendance (65% in 2013 to 90% in 2022), the extent of IPTp-SP3 utilization
remains unknown in Uganda. We determined the trends in utilization of IPTp-SP3
among ANC attendant’s registrants and its relationship with malaria in pregnancy in
Uganda, 2017-2022.

Methods

Study setting

Uganda comprises 15 health regions, of which two (West Nile and Acholi Regions) are
considered areas with high annual malaria transmission rates (annual parasite index
(API1) >450 cases/1,000 population), five (Lango, Karamoja, Teso, Bukedi, and Busoga
Regions) are considered medium malaria transmission areas (AP1=251-450
cases/1,000 population), and six (South Central, North Central, Kampala, Ankole, Tooro,
Bugisu, and Bunyoro Regions) are considered low malaria transmission areas
(AP1=101-250 cases/1,000 population). Kigezi Region is considered to have very low
malaria transmission, with API1<100 cases/1,000 population/year (Figure 1)and is
targeted for malaria elimination in the Uganda National Malaria Strategic Plan 2025
(14,15,16).
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Figure 1: Malaria incidence by region, Uganda, 2023
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Study design, data source, and variables

We performed a descriptive analysis of routinely reported surveillance aggregated data.
These data are summarized at health facility level using the Health management
Information System, form 105 and then entered in the national electronic District Health
Information System version 2 (DHIS2) [7]. The HMIS Form 105 is a report on outpatient
department (OPD) attendances, diagnoses, maternal and child health (MCH), HIV/AIDS
service, laboratory and stock status of essential drugs and supplies, among others [7],
which is compiled by the health facility and submitted to MoH through the DHIS 2 at the
end of every month. We extracted data on total monthly ANC attendance, total monthly
first ANC, total monthly 4+ANC attendance, total monthly IPTp-SP3 utilization, and
annual antenatal clinic malaria in pregnancy cases. In addition, we extracted data on
HMIS 105 reporting rates.

Data analysis

Intermittent prevention treatment for malaria in pregnancy utilization was computed
using the number of ANC registrants who received at least 3 doses of IPTp-SP3 by the
total number of ANC1 attendants. First antenatal care attendance is a proxy indicator,
the WHO recommends that ANCL1 is the standard denominator used when computing
IPTp-SP3 utilization. The assumption made is that all pregnant women who initiate
ANC1 will at least attend 3 or more ANC visits by the time they reach term pregnancy
for delivery. The midwives have been empowered to provide adequate knowledge and
encouragement to women attending ANC 1 such that they are motivated to attended
subsequent visits.

Malaria in Pregnancy (MIP) was computed as the proportion of pregnant women
attending ANC1 who tested positive for malaria. We generated national and regional
temporal trends for the period 2017-2022. We compared IPTp-SP3 trends with malaria
in pregnancy trends through the 6-year period 2017-2022. We used line graphs to
demonstrate the trends and Mann-Kendall test to determine the statistical significance
of the trends. Data was analyzed using STATA version 14.

Ethical considerations

The Ministry of Health Uganda provided administrative clearance to conduct this
investigation. In addition, we received a non-research determination clearance from the
US Centers for Disease Prevention and Control (US CDC). This activity was reviewed by
CDC and was conducted consistent with applicable federal law and CDC policy. § §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. No informed consent from participants was sought since secondary data
was used.
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Results

Trend of intermittent prevention treatment utilization for malaria in pregnancy
among pregnant women attending antenatal care, Uganda, 2017 — 2022

Intermittent prevention treatment utilization for malaria in pregnancy (IPTp-SP3) by
pregnant women attending antenatal care in Uganda during 2017-2022 was 2.5% in
2017 and 50% in 2022. A significant decline in IPTp-SP3 utilization from 57% in 2021 to
50% (p= 0.048) in 2022 was registered. The national target for % IPTp-SP3 utilization
was below the 66% target for the 6-year period 2017 through 2022. Malaria in
pregnancy (MIP) cases increased from 12% to 22% (p=0.05) during the period 2017-
2022 despite a rising trend in % IPTp-SP3 utilization of 2.5-50% (p=0.048) across the
annual periods 2017-2022. Additionally, malaria in pregnancy was high in 2017
compared to a low IPTp-SP3 utilization in 2017 (Figure 1).
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Figure 1: Trend of intermittent prevention treatment for malaria in pregnancy
among pregnant women attending antenatal care, Uganda, 2017 — 2022
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Intermittent prevention treatment for malaria in pregnancy utilization by districts,
Uganda, 2017-2022

There was an increasing coverage in IPTp-SP3 utilization during 2017-2022, with the
districts of Lamwo, Gulu, Adjumani, Obongi, Kasese, and Kamwenge having a
consistently high (>66%) IPTp-SP3 utilization during 2020-2022. Districts of Buvuma,
Mpigi, Bududa, Kaliro, and Namutumba continued to have a consistently low IPTp-SP3
utilization across the 6-year study period (Figure 2)
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Figure 2: Intermittent preventive treatment for malaria in pregnancy using three
doses of sulpadoxine-pyrimethamine among pregnant women attending antenatal
care by districts, Uganda, 2017-2022

Discussion

Despite the overall IPTp-SP3 utilization increasing from 2.5% to 50%, the set target of
66% was not attained. There was an increasing trend in MIP during the 6-year study
period. Malaria in pregnancy prevalence was highest in 2017 and 2018, a period when
IPTp-SP3 utilization was lowest. Three regions, South Buganda, Karamoja , Bukedi
region experienced a decreasing trend in IPTp-SP3 utilization, while two regions Acholi
region,Toro region, had an increasing trend in IPTp-SP3 utilization during the period
2017-2022.

Our results indicate a gradual suboptimal improvement in IPTp-SP3 utilization in
majority districts from 2017-2022, which supports similar study findings in Ghana,
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Tanzania (10, 12). This improvement is likely due to adjustments in the policy made by
the WHO on antenatal care visits by pregnant women from at least four ANC visits to
more than eight ANC visits before giving birth. Having more ANC visits ensures that
pregnant women at least initiate three doses of IPTp-SP3 during pregnancy (11). In
spite of the observed suboptimal improvements in IPTp-SP3 utilization in majority
districts, the overall utilization remains insufficient below the recommended 66%
national target, and varies greatly by districts.

Districts located in the island (Buvuma and Kalangala) consistently reported low IPTp-
SP3 utilization throughout the 6-year period 2017-2022. Our findings are consistent with
studies conducted in the African setting with similar malaria endemicity (8, 10, and 11).
Although, Basha GW et al (11) argued that challenges of low IPTp-SP3 utilization data
seem to revolve around attitudes and perceptions by pregnant women in Ethiopia, this
may not be the case in some districts in Uganda. Low IPTp-SP3 utilization might be
influenced by contextual factors such as, poor motivation of health workers at the
antenatal clinics, challenges with access to the antenatal clinics, cultural practices about
medication given during pregnancy, frequent stock outs of drugs used for IPTp-SP3,
and inadequate human resource at the health facilities (8, 10). In addition, the COVID-
19 pandemic in 2020-2021 affected access of pregnant women to health facilities for
antenatal care (21). This finding emphasizes the need for context-specific interventions
especially in antenatal clinics. Additionally, there is need to further explore these
contextual factors.

We note a small but significant increasing trend in malaria in pregnancy cases during the
study period despite a rising trend in % IPTp-SP3 utilization across the period. The
increasing trend of malaria cases among pregnant women attending antenatal care as
found in the current study is consistent with findings in Malawi, Ghana (16,17). However,
our findings contrasts with findings in Kenya (19, 20), where malaria in pregnancy was
low in concordance with a high % IPTp-SP3 utilization, possibly due to improved health
systems in Kenya where great emphasis is placed on maternal child health indicators
(19). The rising malaria in pregnancy cases amidst IPTp-SP3 utilization could be
attributed to increasing resistance of malaria parasites to sulfadoxine-pyrimethamine
antimalarial. (18). Additionally, our current study did not demonstrate the beneficial effect
of higher doses IPTp-SP being able to protect pregnant women against episodes of
malaria, possibly because of increasing resistance to sulphadoxine-pyrimethamine, the
drug used in IPTp-SP (18).

Study limitations

The study has some limitations that should be considered when interpreting the results.
We used secondary data from the District Health Information System 2 (DHIS2), which
has challenges of completeness and accuracy, likely leading to either over or under
estimation of the IPTp-SP3 utilization among pregnant women and malaria in pregnancy
cases.

Conclusion

Utilization of the recommended three or more doses of IPTp-SP remains low. Most
pregnant women are less likely to take the recommended three or more doses of IPTp-
SP. Malaria in pregnancy cases are still high despite improved IPTp-SP3 utilization.
We recommended further studies to assess the factors associated with low utilization of
IPTp-SP3, and resistance patterns to sulphadoxine-pyrimethamine in Uganda.
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