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SUMMARY

Malaria remains a significant global health challenge, disproportionately affecting Sub-Saharan Af-
rica. Pregnant women represent one of the most vulnerable populations. Despite numerous advances
in malaria control measures, lost-to-follow-up (LTFU) in antenatal care (ANC) programs poses a
critical barrier to achieving optimal maternal and neonatal outcomes and the success of public health
interventions. The factors driving LTFU, particularly in rural, high-burden settings, are not complete-
ly understood. This study investigates the determinants of LTFU among pregnant women receiving
malaria screening in the context of the ERASE-Rise Against Malaria project in Northern Uganda. An
observational retrospective cohort study was conducted on 1,558 women, recruited from July 2022
to June 2024, during the operational research held to assess the impact of antimalarial resistance on
malaria care among pregnant women in three healthcare facilities in Oyam and Kole districts. Data
on individual level (sociodemographic and clinical) and health care-related factors were analyzed
using a multilevel logistic regression model to identify predictors of LTFU, defined as the absence of
cohort outcome data 30 days after the expected delivery date. Efforts to recover missing data includ-
ed delivery register consultation, active phone calls, and contact tracing by village health team work-
ers. 871 (55.9%) of the 1,558 women were LTFU. Recovery strategies reduced the missing data rate
to 29.1% (n=454). Protective factors against LTFU included higher education (aOR=0.75, 95% CI:
0.54-1.03, p=0.0798), being primigravida (aOR=0.73, 95% CI. 0.56-0.97, p=0.0275), and experiencing
malaria during pregnancy (aOR=0.61, 95% CI: 0.48-0.78, p<0.0001). Women attending Aboke Health
Center IV (n=385) were over five times more likely to be LTFU than those at Aber Hospital (n=955)
(aOR=5.57,95% CI: 4.08-7.71, p<0.0001), highlighting significant geographic and structural barriers.
The high rate of LTFU in malaria screening programs underscores the need for targeted interventions
addressing individual, systemic and structural barriers. Strengthening community-level support, im-
proving healthcare infrastructures, and integrating malaria prevention into broader maternal health
services are crucial for enhancing retention in care. Addressing determinants of LTFU, systematical-
ly, through further qualitative and quantitative research, is essential to improving maternal and neo-
natal health outcomes and achieving malaria eradication goals in high-burden settings.

INTRODUCTION

Malaria, low-and-middle income country, malaria in pregnancy,

loss to follow-up.
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alaria remains a significant public health chal-
lenge globally. It disproportionately affects pop-
ulations in low- and middle-income countries, par-
ticularly in Sub-Saharan Africa. In Uganda, the third
highest burden country, malaria is the leading cause
of morbidity and mortality, particularly in pregnant
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women and children under five (World Health Organ-
ization, 2024a).

As in other infectious diseases (Frallonardo et al.,
2023), pregnancy remains an important risk factor for
both acquisition of the infection and development of
severe disease, and is associated with adverse health
outcome for both the mother and the infant (Desai et
al., 2007). In 2023, malaria affected 12.4 million preg-
nant women living in moderate- to high-transmission
countries (World Health Organization, 2024a), with
younger women, primigravidae, and women living
with HIV (Obase, Bigoga & Nsagha, 2023) facing the
greatest risk. The highest rate of infection is docu-
mented in the second trimester. Intermittent preven-
tive treatment (IPTp) and early detection represent the
main strategies to reduce malaria incidence and mor-
tality (Bangirana et al., 2023) among pregnant women.
Although, globally, the percentage of pregnant women
attending the Antenatal Care (ANC) clinic at least once
has reached the target of 80% and IPTp coverage
reached its highest historical level, many challenges
persist (World Health Organization, 2024a). Signifi-
cant barriers to ANC and IPTp include gender-related
and social determinants, family and community influ-
ences, poor infrastructure and sociodemographic fac-
tors, emphasizing the need for community-targeted
interventions. Restricted financial resources, low levels
of education and poor decision-making hinder wom-
en’s capacity to protect themselves and their children,
as well as to receive timely diagnosis and treatment
(World Health Organization, 2024b). Furthermore, the
emergence and spread of resistance to sulfadoxine-py-
rimethamine (Flegg et al., 2022) could slow and endan-
ger the control programs currently in place.

One critical issue undermining maternal health pro-
grams in malaria-endemic settings is the high rate of
lost-to-follow-up (LTFU) among pregnant women at-
tending ANC. LTFU represents a missed opportunity
to ensure continuity of care, impacting both maternal
and neonatal health outcomes and the validity of op-
erational research findings. Factors driving LTFU in
malaria prevention and treatment programs are
poorly understood, particularly in high-transmission
rural settings, where structural, cultural, and individ-
ual barriers intersect. Moreover, evidence-based strat-
egies to mitigate LTFU and improve adherence to
such programs are still lacking.

The aim of this study is to explore the determinants
of LTFU among pregnant women enrolled in malaria
screening and care programs in the Oyam and Kole
districts of Northern Uganda during the operational
research conducted in the context of the ERASE-Rise
Against Malaria project (Segala et al., 2022). By iden-
tifying predictors of LTFU and evaluating the impact
on maternal and neonatal outcomes, we aim to pro-
vide actionable recommendations to improve reten-
tion in malaria care programs for pregnant women in
similar high-burden settings.

METHODS AND MATERIALS
Study design

The present study was designed as an observational
retrospective cohort study conducted on a population
of 1,558 pregnant women attending antenatal care
and receiving malaria screening in the context of the
broader research project ERASE - Rise Against Ma-
laria project in Oyam and Kole District, Northern
Uganda, conducted from July 2022 to June 2024.
The detailed study protocol has been registered on
ClinicalTrials.gov repository (NCT05348746) and has
been published elsewhere (Segala et al., 2022).

The main objectives of the ERASE project were to
assess the incidence of malaria and the incidence of
malaria-related adverse maternal and fetal outcomes.
Clinical assessments and malaria screening through
microscopic examination of thick and thin blood
smears were conducted at each ANC visit.

For all pregnant women with microbiologically con-
firmed malaria, the presence of molecular markers
for resistance to sulfadiazine-pyrimethamine (DHFR
and DHPS loci) and artemisinin derivatives (kelch13
locus) was analyzed using dried blood spots. These
samples were transferred to the Italian National Insti-
tute of Health (Istituto Superiore di Sanita, ISS) for
molecular diagnosis and advanced P. falciparum pol-
ymorphism analysis (unpublished data).

Study population and setting

The study was conducted at St. John XXIII Hospital
of Aber and at two health centers-Atipe Health Center
(HC) and Aboke Health Center (HC-which are third-
and fourth-level facilities located in the districts of
Oyam and Kole in the Lango Region of Uganda. All
study sites were in rural areas with high malaria inci-
dence. According to the most recent Uganda Malaria
Indicator Survey (Uganda National Malaria Control
Division (NMCD), Uganda Bureau of Statistics
(UBQOS), and ICF, 2020), Oyam and Kole districts re-
ported 407 and 361 new malaria cases per 1,000 in-
habitants, respectively, compared to the national av-
erage of 289 new cases per 1,000 inhabitants.

All pregnant women presenting to the antenatal care
clinic between July 14, 2022 and October 10, 2024
were eligible for recruitment. The study protocol was
approved by Lacor Hospital Research and Ethics Com-
mittee (prot. no. LACOR-2022-95). All women includ-
ed in the study provided written informed consent.

Study outcome

Lost-to-follow-up has been defined as not having out-
come data 30 days after the expected date of delivery.
Individual level (socio-demographics and clinical)
characteristics and healthcare-related factors have
been collected and analyzed to understand the corre-
lations with being LTFU.



228 Jerry Ictho, Francesco Vladimiro Segala, Roberta Novara, et al.

Strategies to recover outcome delivery data have been

implemented to reduce the percentage of missing

data and the impact of LTFU on overall operational
research results. These included:

— study center delivery register consultation (Aber
Hospital, Atipe HC 111, Aboke HC 1V);

— government health facilities delivery register consul-
tation (mostly the health centers near the village of
the mother);

— active phone calls, when the phone number was
available;

— active contact tracing through Village Health Team
workers (VHTS), knowing the place of residence
(district, village, parish) of the study participants.

When a pregnant woman reported having delivered

at home, information on the delivery outcome and

the reason for not delivering at the study centers were
collected, as specified in the operational research pro-
tocol.

Statistical analysis

To investigate the associations between being lost-to-
follow-up (LTFU) and the characteristics of both
pregnant mothers and antenatal care (ANC) assis-
tance, a multilevel logistic regression model was em-
ployed, incorporating a random intercept. This mod-
eling approach allowed to account for the hierarchi-
cal nature of the data by considering two levels: indi-
vidual-level characteristics (level 1) and healthcare
facility-level characteristics (level 2). Binomial logis-
tic regression analyses were initially performed to
explore the univariate relationships between LTFU
and a range of maternal and healthcare-related char-
acteristics (Model 1). Building on these findings, two
multivariable logistic regression models were devel-
oped to further examine these associations. The first
(Model 2) focused exclusively on individual-level var-
iables, while the second (Model 3) included both in-
dividual- and healthcare facility-level factors to ac-
count for influences attributable to ANC quality of
care. To highlight the contribution of healthcare-level
factors to the observed outcomes, the proportion of
variance attributable to the clustering effect was esti-
mated. The selection of variables for inclusion in the
multivariable models (both Model 2 and Model 3)
was guided by a stepwise approach. This approach
considered (1) variables that were statistically signif-
icant in univariate analyses, (2) the theoretical impor-
tance of each factor based on existing literature and
clinical relevance, and (3) model performance as as-
sessed using the Akaike Information Criterion (AIC).
The following null hypothesis (HO: OR=1) was tested
with its alternative (Ha: OR#1) considering 0.05 (type
I error or ) significance level and (1-a) % confidence
intervals. OR >1 meant reciprocal association be-
tween response and explanatory or control variables,
whereas OR <1 meant that this relationship was

non-reciprocal. Lastly, OR=1 meant no association
(null effect). Statistical analysis was conducted using
RStudio software (version 2024.04.2+764).

RESULTS

The cohort study included 1,558 pregnant women.
The mean age at enrollment was 25 years (SD 5.67).
Overall, 1,266 women (81.2%) had attained primary
education, 261 (16.7%) had completed secondary ed-
ucation or higher, and 29 (1.9%) had no formal edu-
cation. Only 7.1% of participants were formally em-
ployed, with farming being the predominant occupa-
tion (69.4%). A high percentage of participants were
married (94.7%).

Among the included women, 22% (n=344) were
primigravidae, while 19.7% (n=307) were multipa-
rous (having four or more pregnancies). The mean
gestational age at recruitment was 25.7 weeks (SD
6.98), indicating that participants were enrolled in
the mid to late stages of pregnancy. A total of 84 wom-
en (5.4%) were living with HIV. More than 45%
(n=703) of the women experienced anemia during
pregnancy, 442 (29.7%) had at least one episode of
uncomplicated malaria, and 172 (11%) had at least
one episode of severe malaria (Table 1).
Healthcare-related characteristics showed significant
variability. A total of 955 participants (61.3%) were
enrolled at Aber Hospital, 385 (24.7%) at Aboke
Health Center, and 218 (14%) at Atipe Health Center.
The mean duration of follow-up from recruitment to
delivery was 12.6 weeks (SD 7). High coverage of in-
termittent preventive treatment in pregnancy (IPTp)
was observed (82.1%), reflecting a strong commit-
ment to malaria prevention. Additionally, 94.3% of
participants adhered to the malaria screening proto-
col during antenatal care (ANC) visits.

The overall loss-to-follow-up (LTFU) at delivery was
notably high, reaching 55.9% (n=871). Among those
lost to follow-up for whom information was available,
5.9% delivered at home. To minimize the impact on
research outcomes, various strategies were imple-
mented to recover delivery data, reducing the per-
centage of missing data among the LTFU by 29.1%.
Among the 72 pregnant women lost to follow-up who
were successfully contacted via phone calls or active
tracing, the main reasons for not delivering at the
study center included lack of transportation (29.2%)
(Table 2), precipitous labor (22.2%), and relocation
into another area (11.1%).

Univariable and multivariable logistic regression
analyses identified several individual- and health-
care-level predictors of LTFU (Zable 3). In univariable
analysis, having attained at least a secondary educa-
tion (OR=0.73, 95% CI: 0.55-0.95) was protective
against LTFU; however, this association lost signifi-
cance after adjusting for cofactors. Conversely, after
controlling for both individual- and healthcare-level
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Table 1 — General characteristics of the population.

Overall Overall
(N=1558) (N=1558)

Participant-level factors Anemia (Hb < 11 g/dl) during 703 (45.1%)
Age at enrolment pregnancy

M'ear} (SD) 25.0 (5.67) At least one episode of malaria during 462 (29.7%)

Missing 2 (0.1%) pregnancy
Educational level Missing 3(0.2%)

No education 29 (1.9%) At least one episode of severe malaria

Lower primary

714 (45.8%)

during pregnancy

172 (11.0%)

Upper primary 552 (35.4%) Healthcare-level factors

Lower secondary 159 (10.2%) Study center

Upper secondary 50 (3.2%) Aber 955 (61.3%)

Tertiary 52 (3.3%) Aboke 385 (24.7%)

Missing 2 (0.1%) Atipe 218 (14.0%)
Occupation Duration of follow-up

E:rlglli(’gged 1(1);2 EZ';Z‘;}) Mean (SD) 12.6 (7.00)

. (4 . .

Housewile 208 (17.2%) Fi\)/llllcssz;:fi administration H00.@.T0)

Tailor 97 (6.2%) —

Missing 1(0.1%) Always administered 1059 (68.0%)
Religion Always taken 234 (15.0%)

Anglican/protestant 435 (27.9%) Otherwise 265 (17.0%)

Catholic 961 (61.7%) Ferrous sulfate administration

Muslim 11 (0.7%) Always administered 51 (3.3%)

Other 148 (9.5%) Always taken 1425 (91.5%)

Missing 3(0.2%) Otherwise 82 (5.3%)
Marital status IPTp* administration

Never married 58 (3.7%) Always administered 1279 (82.1%)

Married 1476 (94.7%) Always skipped 0 (0%)

Divorced 23 (1.5%) Otherwise 279 (17.9%)

Missing 1(0.1%) Blood stain performed at every ANC 1469 (94.3%)
Gravidity Outcome data

24 307 (19'72/0) Lost to follow up at delivery 871 (55.9%)

1'3, - - 890 (57.1%) Home birth 51/871 (5.9%)

Primigravida 344 (22.1%) Missin 338/871 (38.8%)

Missing 17 (1.1%) £ 070
Gestational age at recruitment, mean (SD)  25.7 (6.98) Known reason for loss to follow-up 7/1558 (4.6%)
Syphilis during pregnancy 8 (0.5%) Lack of transportation 21/72 (29.2%)
Self-reported alcohol consumption 14 (0.9%) Precipitate labour 16/72 (22.22%)

HIV status

Relocation

8/72 (11.11%)

HIV NEGATIVE

1474 (94.6%)

Economic constraints

2/72 (2.78%)

PLWH*

84 (5.4%)

Other

22/72 (30.56%)

PLWH-= people living with HIV; IPTp = Intermittent preventive treatment; ANC = antenatal clinic.

factors, primigravid women were 27% less likely to be
LTFU compared to those with at least two prior preg-
nancies (aOR=0.73, 95% CI: 0.56-0.97).

When considering only individual-level factors,
unemployment was identified as a risk factor for
LTFU (aOR=1.65, 95% CI: 1.01-2.71, p=0.0447).
However, this effect lost significance when health-
care-level factors were included in the analysis
(Model 3). Interestingly, experiencing malaria dur-
ing pregnancy emerged as a protective factor against
LTFU (aOR=0.61, 95% CI: 0.48-0.78; p<0.0001) in all
3 models.

Table 2 - Strategies used to recover data of LTFU mothers.

Outcome Mothers which outcome
data were recovered

454/871 (29.1%)

Strategy adopted (N= 454)

Active contact tracing

3/454 (0.7%)

Health center delivery register
consultation

56/454 (12.3%)

Phone call

5/454 (1.1%)

Study center delivery register
consultation

375/454 (82.6%)

Other strategy

1/454 (0.2%)

Missing

15/454 (3.3%)
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Table 3 — Predictors for being Lost to Follow Up.
Lost to follow up was defined as not having cohort outcome data 30 days after the expected data of delivery.
The variable severe malaria has been excluded because it was collinear with the variable malaria (any episode).
Multivariable models have been built through stepwise approach, comparing them based on lowest Akaike Infor-
mation Criterion. The proportion of variance attributable to the healthcare level factors, when compared with the
model containing only individual-level variables is 7.8% (p<0-0001).

Univariable logistic

Multivariable logistic regression

regression
Individual-level Individual and healthcare level
OR (95%CI) Pvalue  aOR (95%CI) Pvalue  aOR (95%CI) Pvalue
Individual level factors
Age, (years)
20-30 1 NA
<20 0.96 (0.76-1.22)  0.7607
>30 0.97 (0.73-1.28)  0.8204
Education
Primary 1 NA 1 NA 1 NA
Secondary or above 0.73(0.55-0.95) 0.0183 0.78 (0.57-1.05) 0.1001 0.75 (0.54-1.03) 0.0798
No education 1.67 (0.78-3.89) 0.2036 1.77 (0.78-4.36) 0.1878 1.83 (0.78-4.6) 0.1762
Occupation
Other 1 NA 1 NA 1 NA
Farming 1.46 (0.98-2.16)  0.0602 1.4 (0.89-2.19)  0.1443 1.05(0.65-1.67) 0.8537
Tailor 1.01 (0.58-1.74) 0.9828 0.97 (0.55-1.72) 0.9138 1.01(0.56-1.82) 0.9849
Not occupied 1.63 (1.04-2.55) 0.0327 1.65(1.01-2.71) 0.0447 1.28 (0.76-2.16) 0.3623
Marital status
Married 1 NA 1 NA 1 NA
Divorced 1.78 (0.76-4.66)  0.2045 0.85(0.65-1.12) 0.2576 1.03 (0.77-1.37) 0.8413
Never married 0.59 (0.35-1) 0.0519 0.86 (0.67-1.12) 0.2651 0.73 (0.56-0.97) 0.0275
Gravidity
1-3 1 NA 1 NA 1 NA
>4 0.99 (0.76-1.29)  0.9270 0.92 (0.66-1.29) 0.6336 1.03 (0.77-1.37) 0.8413
Primigravida 0.78 (0.61-1) 0.0518 0.82 (0.61-1.1) 0.1813 0.73(0.56-0.97) 0.0275
Gestational age at recruitment 1(0.98-1.01) 0.5713
Syphilis during pregnancy 2.38 (0.55-16.25) 0.2902
PLWH 0.95(0.61-1.49) 0.8283
Self-reported alcohol intake 2.92(0.91-12.93) 0.1014
Gestational anemia 0.93(0.76-1.14)  0.4721
Malaria in pregnancy (any) 0.56 (0.45-0.7) >0.0001 0.54 (0.43-0.68) >0.0001 0.61(0.48-0.78) 0.0001
Severe malaria in pregnancy 0.36 (0.2-0.63)  0.0003
Healthcare-level factors
Duration of follow-up 1(0.99-1.02) 0.7693
Study center
Aber 1 NA 1 NA
Atipe 1.43 (1.06-1.92) 0.0179 1.04 (0.65-1.65) 0.8731
Aboke 6.07 (4.54-8.23) >0.0001 5.57 (4.08-7.71) >0.0001
Folic acid administration
Skipped at least once 1 NA 1 NA
Always administered 1.46 (1.1-1.95) 0.0097 1.32 (0.85-2.07) 0.2165
Fe SO4 administration
Skipped at least once 1 NA 1 NA
Always administered 0.86 (0.59-1.22) 0.3965
IPTp administration
Skipped at least once 1 NA 1 NA
Always administered 0.72 (0.55-0.94) 0.0167 0.82 (0.61-1.11) 0.2038
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Furthermore, women attending Aboke HC IV were
more than five times as likely to be LTFU compared
to those attending Aber Hospital (aOR=5.57, 95% CI.:
4.08-7.71; p<0.0001). The proportion of variance in
LTFU outcomes attributable to healthcare-level fac-
tors was 7.8% (p<0.0001), underscoring the impor-
tance of addressing facility-specific barriers to im-
prove retention.

DISCUSSION

In our cohort of 1,558 pregnant women living in
Northern Uganda, the lost-to-follow-up rate was ex-
tremely high (55%). The individual characteristics
that showed the greatest impact on being LTFU were
educational level, occupation, number of previous
pregnancies, and experiencing at least one episode of
malaria during pregnancy.

Being primigravida, a well-recognized risk factor for
malaria in pregnancy (Desai et al., 2018), has been
shown to increase retention in antenatal care. This
finding is likely a result of different healthcare-seek-
ing behaviors in accordance with gravidity and deliv-
ery outcomes. These variations in healthcare-seeking
behaviors may be influenced by factors such as age
and past experiences, along with a higher unpaid
workload in the household and negative past interac-
tions with the healthcare system that might have in-
fluenced perceptions (Segala et al., 2023), such as
previous failure in expected service delivery, mistreat-
ment and abuse (Finlayson & Downe, 2013).

In the subset of women for whom the data on the
LTFU reason are available, financial barriers and lack
of transportation played the biggest role. This is in
line with other studies which consistently show that,
among pregnant women, economic constrains are
the key driver for ANC utilization (Ahinkorah et al.,
2021; Ameyaw, 2022). Indeed, limited financial re-
sources can hinder access to healthcare in multiple
ways, including the inability to afford transportation
to health facilities, out-of-pocket expenses for medi-
cal consultations, and indirect costs such as lost wag-
es or childcare (Marotta et al., 2020). For women,
these effects are compounded by a gender-based lack
of personal agency, both in economic and health de-
cision making. Indeed, treatment seeking for women
affected by malaria is often a result of complex dy-
namics of intra-household negotiation (Ewing et al.,
2016). The effect of loss of personal agency in deter-
mining pregnancy outcomes among African women
has been widely described in the literature (Gage,
Wood & Akilimali, 2021; Perrykkad, O’Neill & Jama-
dar, 2024), but evidence is emerging that empowering
women could also have substantial effects in improv-
ing malaria control efforts. A recent review conduct-
ed by the Gender Equality Toolbox group (Gender
Equality Toolbox, 2020) highlighted that addressing
gender inequalities in malaria endemic settings has

the potential to accelerate burden reduction and dis-
ease elimination by integrating malaria care into
ANC and designing gender-specific malaria control
interventions.

Experiencing malaria, either uncomplicated or se-
vere, emerged as a protective factor, probably reflect-
ing, on the participant level, higher healthcare en-
gagement, higher awareness and adherence to the
study protocol. However, it might also reflect a higher
commitment of the study personnel in ensuring ade-
quate participant follow-up with increased attention
to achieve complete collection of outcome data. In
addition, being screened and treated for malaria may
have strengthened these women’s trust in the health-
care system and the research team, creating positive
feedback that improved retention until delivery
(Ward, 2017).

Notably, healthcare-level factors accounted for 7.8%
of the variance in LTFU outcomes, highlighting the
need to address facility-specific barriers to improve
retention. Women recruited at Aboke Health Centre
had more than five times the risk of being LTFU. It is
important to note that this facility was the most dis-
tant from the main study center. During the study pe-
riod, monitoring visits in Aboke were challenged by
more frequent data collection gaps than at the other
two study centers, suggesting that the higher LTFU
rate may reflect reduced engagement from the re-
search team rather than differences in individual
healthcare-seeking behavior. Boosting research staff
engagement with continuous training and investment
in human resources should be considered in further
research, especially in rural contexts with little or no
previous experience in operational research, such as
in Aboke. For this purpose, community and village
health team workers can play a pivotal role in bridg-
ing gaps in continuity of care by tracking patients,
providing health education and ensuring adherence
to follow-up protocols (Wang et al., 2024). Ensuring
the completion of the antenatal care (ANC) schedule
— particularly the delivery of at least four doses of in-
termittent preventive treatment in pregnancy (IPTp)
— remains one of the most vulnerable aspects of ma-
ternal health services. This challenge becomes even
more pronounced during unexpected health crises,
such as the COVID-19 pandemic, highlighting the
need for sustained and targeted resource allocation
(Segala et al., 2024).

Loss-to-follow-up (LTFU) has significant implications
for both individual health outcomes and broader pub-
lic health efforts. At the individual level, pregnant
women lost to follow-up are at increased risk of severe
maternal anemia, preterm delivery, low birth weight,
and neonatal mortality. In high malaria-endemic set-
tings, it is crucial to raise awareness among pregnant
women regarding the risks of Plasmodium falciparum
infection, while emphasizing the importance of ad-
hering to local antenatal care (ANC) protocols. At the
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systemic level, LTFU disrupts the ability to generate
accurate estimates of disease prevalence and inci-
dence which, in turn, affects resource allocation, pro-
gram design, and policy development. Future research
should use longitudinal designs to better assess the
long-term impact of LTFU on maternal and neonatal
health. Given the significant role of healthcare system
factors in contributing to LTFU, efforts should focus
on strengthening malaria and ANC services, alongside
targeted training for healthcare personnel.

Several limitations should be acknowledged. The ret-
rospective cohort design may have introduced biases
related to incomplete or missing data. Although sig-
nificant efforts were made to recover LTFU data
through delivery registers, phone calls, and commu-
nity health worker engagement, the reliance on retro-
spective data collection may have limited the accura-
cy and completeness of certain variables. Certain
variables, such as occupation, education level, and
reasons for LTFU, relied on self-reported data, which
is subject to recall bias and social desirability bias.
The healthcare facility-specific findings, such as the
higher risk of LTFU at Aboke Health Center IV, may
be influenced by unmeasured facility-level factors like
staffing, infrastructure, or community perceptions,
which were not assessed in this study.

CONCLUSIONS

In this cohort study conducted among pregnant wom-
en living in Northern Uganda, loss-to-follow-up rates
were high. Our findings highlight the urgent need for
targeted interventions that address individual, sys-
temic, and structural barriers in malaria screening
studies conducted in low- and middle-income coun-
tries (LMICs). Strengthening community-based sup-
port, improving healthcare infrastructure, and inte-
grating malaria prevention into comprehensive ma-
ternal health services are key strategies to enhance
retention in care. Future research should investigate
the determinants of loss-to-follow-up and evaluate the
effectiveness of interventions aimed at reducing it.
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