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Background: Anemia remains a significant health challenge in Uganda, particularly for 
pregnant women, leading to complications like maternal mortality and preterm births. 
Despite Ministry of Health guidelines for free antenatal services, including iron and folic 
acid supplementation, 23%-37% of pregnant women remain anemic. We analyzed 
trends in anemia and the uptake of anemia prevention services, Uganda, 2020–2024 to 
inform programming. 
Methods: We analyzed DHIS2 data on ANC1 and ANC4 visits in Uganda between 
2020 and 2024. Anemia was defined as hemoglobin levels below 10 g/dL. We also 
calculated the percentage uptake of iron/folate supplements (IFA), intermittent 
preventive therapy (IPT), and long-lasting insecticidal nets (LLINs). Trends were 
assessed using the Mann-Kendall test at p < 0.05. 
Results: Anemia prevalence at ANC4 significantly declined from 20% in 2020 to 10% 
by 2021 (p = 0.001), while ANC1 prevalence remained stable at 7% to 10%, both above 
the 5% target. Screening coverage at ANC4 improved significantly from 14% in 2020 to 
25% in 2024 (p = 0.001), whereas ANC1 coverage increased modestly from 5% to 9% 
(p = 0.14). IFAS coverage consistently exceeded the 65% target, ranging from 67% to 
70%, though variability was observed at ANC4 (p = 0.1). IPT1 coverage declined 
significantly from 98% in 2020 to 75% in 2024 (p = 0.001), while IPT3 averaged 56% 
and remained below the 66% target (p = 0.29). LLIN distribution improved significantly 
from 59% in 2020 to 66% in 2024 (p = 0.01) but remained below the 100% target.  
Conclusion: Anemia rates declined from 2020 to 2024, with significant trend observed 
in the prevalence of anemia and screening at ANC4. Strengthening prevention 
measures including IFA, IPT, and LLIN uptake, is crucial to addressing anemia, 
particularly in high-burden regions. Further studies are needed to understand factors 
driving high anemia prevalence at the district level. 
 
Introduction  
 
Anemia remains a major public health challenge, with the highest burden observed in 
low- and lower-middle-income countries such as Uganda. It disproportionately affects 
vulnerable populations, including young children, menstruating adolescent girls, 
pregnant, and postpartum women (1, 2). Anemia in pregnancy, defined by hemoglobin 
levels below 11g/dL, compromises the oxygen-carrying capacity of blood and increases 
the risks of maternal and perinatal morbidity and mortality, preterm birth, low birth 
weight, and complications such as cardiac failure and postpartum hemorrhage (3) (4).  
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In Uganda, with the 2018 UDHS reporting that 32% of women aged 15-49 are anemic 
(7). Among pregnant women, a pooled prevalence of 43.2% was observed from UDHS 
data between 2006-2016(8). Anemia rates were higher in rural areas (33%) than urban 
areas (27%), with regional variation ranging from 17% in Kigezi to 47% in Acholi(9).  
 
The Uganda Ministry of Health (MoH) has established guidelines to prevent and 
manage anemia in pregnancy, as recommended by the World health Organization 
(WHO), a minimum of eight ANC contacts for pregnant women. Additionally,  promoting 
routine iron and folic acid supplementation (IFAS), intermittent preventive treatment for 
malaria (IPTp), and distribution of long-lasting insecticidal nets (LLINs) (10) (11, 12) (3).  
Despite this, adherence to this guideline in Uganda remains suboptimal. Many women 
attend fewer than the recommended number of ANC visits, limiting their access to 
essential preventive services such as anemia screening, iron supplementation, and 
malaria prophylaxis (13). This indicating ongoing challenges in healthcare delivery and 
adherence to treatment protocols. While the intervention package has clear goals, 
understanding its uptake over time and evaluating its effectiveness in reducing anemia 
prevalence among pregnant women is critical. Previous studies assessing anemia 
prevalence among pregnant women have relied primarily on survey data from specific 
districts or regions. However, none have utilized the comprehensive District Health 
Information System (DHIS2) datasets to explore nationwide trends in anemia and the 
associated prevention interventions. This study addressed this gap by providing a 
detailed analysis of anemia in pregnancy, focusing on its prevalence, trends, as well as 
the uptake and trends of prevention measures provided during antenatal care (ANC) 
from 2020 to 2024. 
 
Methods 

We conducted a descriptive analysis of anemia trends and the uptake of prevention 
services (iron and folic acid supplementation, long-lasting insecticidal net distribution, 
and intermittent preventive treatment with fansidar) among pregnant women attending 
their first antenatal visit (ANC1) and fourth antenatal visit (ANC4) antenatal care visits, 
Uganda, 2020-2024. We utilized anemia and anemia-prevention services surveillance 
data from Uganda’s District Health Information Software version 2 (DHIS2), managed 
by the Ministry of Health.  

Data on anemia prevalence and uptake of preventive services were extracted from 
DHIS2 and analyzed using Microsoft Excel and STATA 16. Indicators were summarized 
and disaggregated by period for ANC1 and ANC4 to evaluate trends over time. Data 
was analyzed quarterly rather then annually to capture higher frequency, allowing for 
finer resolution in trend identification, better detection of seasonal variations, short-term 
fluctuations, and emerging patterns that might be obscured in annual aggregates. 
 
From the total ANC attendance, we identified those tested for anemia and calculated 
the proportion diagnosed with anemia with those having a hemoglobin concentration 
level of less than 10 g/dL. The data was then disaggregated into quarters. Anemia was 
then  classified into public health significance categories ranging from severe to 
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normal(14). Uptake of iron and folic acid supplementation (IFAS), intermittent preventive 
treatment (IPT), and insecticidal net distribution was calculated separately for ANC1 and 
ANC4. For IFAS, the percentage was determined by dividing the number of women who 
received supplementation at ANC1 or ANC4 by the total number of ANC visits at the 
respective stage. IPT was calculated as IPT1 and IPT3, where IPT1 was determined by 
dividing the number of women who received the first dose of IPT at ANC1 by the total 
ANC1 visits, and IPT3 was calculated as the number of women who received the third 
dose of IPT divided by the total number of ANC1 visits. For insecticidal net distribution, 
the percentage was obtained by dividing the number of women who received nets at 
ANC1 or ANC4 by the total number of ANC visits at the corresponding stage. These 
calculations reflect the proportion of women who accessed these interventions at 
specific points during their ANC visits. The percentage utilization of each intervention 
was compared to national targets. For anemia screening, the target was set at 65% at 
ANC1, while iron and folic acid supplementation (IFAS) aimed for 65% utilization at 
ANC1, Intermittent preventive therapy (IPT) targeted 66% utilization with a minimum of 
three doses, and long-lasting insecticidal nets (LLINs) were expected to achieve 100% 
distribution during ANC1 (15, 16). 

To analyze trends in anemia prevalence and service uptake, the Mann-Kendall test was 
employed at a significance level of p < 0.05. Analyses were conducted for national-level 
data, providing insights into yearly variations and overall changes.  
 
Our study utilized routinely collected aggregated program surveillance data that did 
not have any personal identifiers. We obtained permission to use the HMIS data 
from the Ministry of Health Resource Centre which has the overall mandate to collect 
and store health-related information. Additionally, the U.S. Centers for Disease 
Control and Prevention (CDC) Center for Global Health determined our study was 
non-research whose primary intention was to address public health problems. We 
stored data in password-protected computers and data was not shared with anyone 
outside the investigation team. 
 
Results 
 

Trends of pregnant women screened for anemia at antenatal care 1 and antenatal 
care 4, Uganda, 2020-2024 
From Quarter 1 2020 to Quarter 3 2024, anemia screening coverage averaged 21% at 
ANC1 and 8% at ANC4, falling significantly short of the 65% target throughout the 
period. At ANC1, screening rose from 14% in Q1 2020 to 25% by Q3 2024, while ANC4 
screening increased from 5% to 9% but remained consistently lower than ANC1. A 
statistically significant upward trend was observed for ANC4 screening (p = 0.001), 
whereas the trend for ANC1 was not significant (p = 0.14) (Figure 1).  
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Figure 1: Trends of pregnant women screened for anemia at antenatal care 1 and 
antenatal care 4, Uganda, 2020-2024 
 
Trends for prevalence of anemia in pregnancy at antenatal 1 and antenatal 4, 
Uganda, 2020-2024 
The average prevalence of anemia was 9% at ANC1 and 13% at ANC4, consistently 
still above the 5% target throughout the study period. At ANC1, prevalence remained 
relatively stable, starting at 10% in Q1 2020 and slightly declining to 9% in Q3 2024. In 
contrast, ANC4 prevalence significantly declined from 22% in Q1 2020 to 10% by Q2 
2021, stabilizing thereafter at around 9% by Q3 2024. The decline at ANC4 was 
statistically significant (p = 0.02), while no significant change occurred at ANC1 (p = 
0.42) (Figure 2). 
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Figure 2: Trends for prevalence of anemia in pregnancy at antenatal 1 and 
antenatal 4, Uganda, 2020-2024 
 
Trends of iron and folic acid supplementation coverage at antenatal care 1 and 
antenatal care 4, Uganda, 2020-2024 
Quarterly trends in iron and folic acid supplementation (IFAS) uptake during ANC1 and 
ANC4 from Q1 2020 to Q3 2024 show that coverage was between 67% and 70% which 
consistently exceeded the national target throughout the study. ANC1 coverage rose 
steadily from 65% in Q1 2020 to 71% in Q3 2024, showing minimal fluctuations. ANC4 
coverage started at 80% in Q1 2020, peaked at 98% in Q4 2021, and declined to 68% 
by Q3 2024, with notable variability. Neither trend was statistically significant (ANC1: p = 
0.91; ANC4: p = 0.1) (Figure 3). 
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Figure 3: Trends of iron and folic acid supplementation coverage at ANC1 and 
ANC4, Uganda, 2020-2024 
 
Trends of Intermittent Preventive Treatment coverage at antenatal care 1 and 
antenatal care 4, Uganda, 2020-2024 
Quarterly trends in intermittent preventive treatment (IPT) coverage during ANC1 and 
ANC4 visits from Q1 2020 to Q3 2024 show that average IPT1 utilization was 77%, 
consistently exceeding the 66% target, while IPT3 utilization averaged 56% and never 
met the target. IPT1 coverage significantly declined from 98% in Q1 2020 to 75% in Q3 
2024 (p = 0.001). IPT3 coverage increased from 51% in Q1 2020 to 64% in Q3 2024, 
but the trend was not statistically significant (p = 0.29) (Figure 4). 
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Figure 4: Trends of intermittent preventive treatment coverage at antenatal care 1 
and antenatal care 4, Uganda, 2020-2024 
 

Trends of Long-Lasting Insecticidal Nets coverage at antenatal care 1 and 

antenatal care 4, Uganda, 2020-2024 

The quarterly trends in the uptake of LLINs during ANC1 visits from Q1 2020 to Q3 
2024. LLIN coverage started at 59% (282,096/480,831) in Q1 2020, and then declined 
to 37% (175,494/471,341) by Q3 2021. There was a notable increase to 66% 
(347,721,530,022) in Q3 2024. Overall, average LLIN utilization was 61%, falling below 
the 100% target. The distribution coverage showed a statistically significant increase (p 
= 0.01) indicating improvements over the study period (Figure 5).  
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Figure 5: Trends of Long-Lasting Insecticidal Nets coverage at ANC1 and ANC4, 

Uganda, 2020-2024 

 
Discussion 

From 2020 to 2024, maternal health interventions in Uganda showed mixed progress. 
Anemia screening coverage remained below target, with improvements observed at 
ANC4, while anemia prevalence declined significantly only at later stages of care. Iron 
and folic acid supplementation consistently exceeded targets, but intermittent preventive 
treatment showed declining coverage for initial doses and unmet targets for subsequent 
doses. Long-Lasting Insecticidal Net distribution improved over time but still fell short of 
the target. These findings underscore the need for stronger efforts to meet maternal 
health objectives. 

The prevalence of anemia among pregnant women in Uganda remains a significant 
public health concern. Higher anemia rates at ANC4 compared to ANC1 suggest 
reduced ANC attendance later in pregnancy, consistent with findings from Uganda and 
Ghana, where social, financial, and geographical barriers, along with knowledge gaps, 
limit access to care beyond initial visits (17, 18, 19). As a result, achieving the WHO 
recommended eight ANC visits is rare, with many women receiving far fewer than the 
recommended number.  

Preventive measures such as iron and folic acid supplementation, IPT for malaria, and 
LLINs are critical in managing anemia. However, uptake of these interventions remains 
suboptimal. This study found that iron and folic acid supplementation never exceeded 
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75% coverage, and IPT coverage showed a downward trend over time. Low adherence 
to supplementation and IPT, along with inadequate dietary intake and malaria burden, 
especially in regions with high malaria transmission contributes to the anemia (26, 27, 
28). The poor coverage of anemia prevention measures can be attributed to several 
factors, including inconsistent access to healthcare services, particularly in rural areas. 
Barriers such as healthcare access, long distances to facilities, financial constraints, 
and frequent stock-outs of supplements exacerbate the issue. Cultural beliefs, 
misconceptions, and inadequate health literacy further reduce adherence to preventive 
measures (27). Addressing these challenges requires improved healthcare access, 
consistent supply chains for preventive interventions, and enhanced community 
education to promote adherence to ANC recommendations. Strengthening these areas 
is essential for reducing anemia in pregnancy and improving maternal health outcomes 
(24, 26). Additionally, healthcare system inefficiencies, such as frequent stock-outs of 
essential supplements and commodities, further reduce access. Low health literacy, 
cultural beliefs, and misconceptions about the importance of these preventive measures 
also contribute to poor adherence, with healthcare providers sometimes failing to 
emphasize the importance of continued care and treatment adherence during ANC 
visits. 

Addressing these gaps requires improving healthcare access and ensuring that 
pregnant women receive consistent and adequate testing and prevention measures 
throughout their pregnancy. Enhancing health literacy through community engagement 
and education campaigns can improve adherence to ANC recommendations. At the 
healthcare system level, strengthening supply chains to ensure the availability of key 
preventive interventions, such as iron/folic acid supplements and antimalarial 
prophylaxis, is critical to reducing anemia in pregnancy. 
 
Study limitations 
We utilized secondary data associated with missing data. This likely led to an 
underestimation of the magnitude of the study outcomes. A number of private health 
facilities do not report or inconsistently report data to the DHIS2. This also likely led to 
an underestimation of the magnitude of the study outcomes. 

Conclusion  
While anemia prevalence showed a declining trend, it still did not reach below the 
national target, indicating a persistent burden that requires intensified prevention and 
management efforts. The reduction in prevalence reflects the impact of ongoing 
interventions but underscores the need for continued focus on maternal anemia as a 
significant health risk. 

Screening at ANC4 improved but remained sub-optimal, indicating the need to 
strengthen service delivery later in pregnancy. IPT1 coverage declined, pointing to 
challenges in early preventive care, while LLIN distribution increased but did not meet 
targets, highlighting gaps in accessibility. In contrast, IFAS coverage consistently 
exceeded the target, demonstrating the success of supplementation programs. These 
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trends show progress in some areas while revealing critical gaps in achieving universal 
coverage for maternal health interventions. 

Addressing these challenges will require enhanced service delivery, improved 
preventive care, and strengthened efforts to ensure comprehensive coverage of 
essential maternal health interventions throughout pregnancy. 
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