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ABSTRACT
Introduction  Maternal and newborn morbidity and 
mortality are a global concern. Understanding the 
epidemiology of post-discharge complications could 
identify opportunities for interventions. We aimed to 
quantify mortality, care-seeking events and readmission 
among mothers and newborns in Uganda following facility-
based delivery.
Methods  This prospective observational study (Apr 2022-
Sep 2023) enrolled women presenting for delivery at two 
regional referral hospitals in Uganda. Data were collected 
during admission and 6 weeks after delivery by phone.
Results  Overall, 7131 women delivered 7359 newborns, 
of whom 7129 (99%) women and 6968 (94%) newborns 
were discharged alive. The newborn mortality rate was 
2.7% and 32% of deaths occurred post-discharge. 
Following discharge, 230 (3%) women and 287 (4%) 
newborns were readmitted. Suspected sepsis and 
infections were the most common reasons for readmission 
among mothers (62.2%) and newborns (89.9%). 
Caesarean delivery (OR:2·26 (1·75-2·93)) and perinatal 
death (OR:3·18 (2·09-4·69)) were associated with post-
discharge maternal readmission. Both maternal and 
newborn readmission were associated with household 
food insecurity during pregnancy (maternal OR:1·56 
(1·15-2·08); newborn OR: 1·73 (1·31-2·25)). Newborn 
resuscitation with oxygen was associated with maternal 
readmission (OR:2.24 (1.24–3·78)), newborn readmission 
(OR: 2·74 (1·54-4·56)) and newborn death (OR: 4·01 (1·73-
8·21)). Although >99% of women had ≥1 antenatal care 
visit, only 511 (7%) had ≥1 routine postnatal care visit. 
There were no routine postnatal care visits among 211 
(91·7%) readmitted mothers, 276 (96·2%) newborns and 
57 (91·9%) newborns who died.
Conclusion  Post-discharge complications occur in a 
context of low routine postnatal care use. Risk-informed 
discharge planning, postnatal care and health education 
strategies may improve outcomes in mothers, newborns 
and their families.

INTRODUCTION
The largest global burden of maternal and 
newborn deaths occurs in Sub-Saharan Africa 
where mortality rates remain static despite an 
increase in facility-based births.1–3 Efforts to 
reduce preventable deaths are undermined 
by gaps in robust epidemiological data on 
maternal and newborn mortality, morbidity 
and care seeking to guide resource alloca-
tion, interventions and policy decisions.4

Maternal and newborn health are closely 
linked.5 6 Interventions throughout ante-
natal, intrapartum and postnatal care are 

STRENGTHS AND LIMITATIONS SUMMARY
	⇒ The study provides robust, granular facility-based 
and follow-up data collected at two sites, providing 
a comprehensive picture of care-seeking pathways 
and adverse outcomes from admission through 
post-discharge.

	⇒ By including detailed data across different care 
domains and describing pathways to adverse out-
comes rather than testing specific hypotheses, the 
study offers valuable exploratory insights that can 
inform the direction of future confirmatory research.

	⇒ Findings represent two regional referral facilities 
in semi-rural Uganda, restricting generalisability to 
urban settings.

	⇒ Post-discharge outcomes relied on maternal and 
proxy self-reports, introducing potential recall and 
reporting bias; outcomes were classified broadly as 
mortality and readmission.

	⇒ Key populations including home births, deliveries at 
lower-level facilities, critically ill women unable to 
consent, potentially underestimating the burden of 
adverse outcomes.
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therefore essential to improving both maternal and 
newborn survival and health.7 Facility-based births are an 
opportunity to identify high-risk mothers and newborns 
early, prevent intrapartum deaths and safely manage 
facility-to-community transitions.8 It is essential to address 
risk factors and gaps in care during these heightened 
periods of vulnerability to accelerate reductions in 
maternal and newborn mortality and morbidity.3

The WHO recommends one immediate postnatal check 
within 24 hours of delivery and three additional visits 
within the first 6 weeks.9–11 However, in low-resourced 
settings, postpartum women and their newborns are often 
discharged within the first 24 hours of birth, before the 
first postnatal check due to a lack of resources, including 
bed and staff availability.11–13 Lower maternal age, parity 
and socioeconomic status; poor awareness of need, high 
cost and distance have previously been identified as risk 
factors for suboptimal postnatal care use and coverage in 
Uganda.14 15 Additionally, routine postnatal care delivery 
varies widely in sub-Saharan Africa, making it difficult to 
distinguish routine postnatal care from other care seeking 
events to assess uptake and effectiveness.16

Despite the WHO’s emphasis on postnatal care, 
research has largely focused on in-hospital outcomes and 
neglected the post-discharge period.17 Surveillance and 
national demographic data suggest approximately 30% of 
maternal and 50% of newborn deaths in the first 6 weeks 
after delivery and most occur more than 24 hours after 
birth, emphasising the importance of postnatal care in 
the post-discharge period.4 9 18 19 There is a paucity of 
recent, granular data in sub-Saharan Africa, capturing 
maternal and newborn mortality, morbidity and care 
seeking events following hospitalisation for delivery. 
Improving our understanding of the pathways to adverse 
outcomes following facility-based delivery could identify 
opportunities early in the care continuum to prevent 
severe illness after discharge. Therefore, the aim of this 
study was to describe the epidemiology of post-discharge 
morbidity, mortality and care seeking events among post-
partum women and newborns in Uganda from facility-
based delivery to the end of the 6 week postnatal period.

METHODS
Study design and setting
This prospective observational study was conducted 
between April 2022 and September 2023, including 
recruitment and a 6 week post-discharge follow-up period. 
Mothers and newborns were enrolled from two regional 
referral facilities in Uganda: Mbarara Regional Referral 
Hospital in southwestern Uganda and Jinja Regional 
Referral Hospital in eastern Uganda. Together, these 
facilities cover two districts and serve a population of 
approximately 973 000 people, providing an acceptable 
representation of the population outside of the capital 
city of Kampala.

This study was approved by the Makerere University 
School of Public Health (MakSPH) Institutional Review 

Board (SPH-2021-177) in Uganda and the Uganda 
National Council of Science and Technology (UNCST) 
(HS2174ES), and the University of British Columbia in 
Canada (H21-03709). This study has been registered at ​
clinicaltrials.​gov (NCT05730387). This manuscript is 
reported using the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) guidelines.20

Patient and public involvement
Neither the patients nor the public were involved in the 
design of the study. Health workers at the study sites 
provided feedback during the development of study tools.

Participants
All women and adolescent girls admitted for delivery, 
over the age of 12 years and living within the catchment 
districts were considered eligible. Those who refused or 
who were unable to provide consent, were not admitted 
for delivery, had a language barrier, resided in a refugee 
settlement (due to language barriers) or did not have 
access to a phone were ineligible. Since census sampling 
was not feasible, a quasi-random sampling strategy was 
implemented to allow for enrolment of 7–10 participants 
per site per day (Supplementary Information page 2).21 
In cases where the mother was between 12 and 17 years of 
age, parent and/or guardian consent was obtained along 
with individual assent.

Procedures
This study was part of a larger project. Data collection 
tools and study procedures have been published21 and are 
available through the Smart Discharges Study Dataverse.22 
All participants received routine care at the discretion of 
their medical teams. In cases where study nurses noted 
concerning signs or symptoms, these were reported to the 
medical team.

Following delivery and informed written consent, 
trained study nurses collected data grouped according to 
three periods of care: admission, delivery and discharge. 
Data from admission, delivery, and discharge were 
captured from the hospital medical record where possible 
and by direct observation, measurement or patient inter-
view when not (eg, when not documented). At discharge, 
study nurses measured maternal haematocrit using the 
HemataSTAT Hematocrit Centrifuge (EKF Diagnostics, 
Cardiff, UK), maternal blood pressure using the Micro-
life Cradle VSA semi-automated blood pressure monitor 
(Microlife Corporation, Widnau, Switzerland), maternal 
and neonate oxygen saturation (SpO2) using the Masimo 
iSpO2 (Masimo Corporation, California, USA) and 
Nellcor iSpO2 (Medtronic Minneapolis, Minnesota, 
USA) with the Phone Ox Application,23 maternal and 
newborn respiratory rate using the RRate Application,24 
and maternal and newborn temperature using Exergen 
Temporal Scanners (Exergen, Massachusetts, USA). 6 
weeks after delivery, field officers who were nurses or 
clinical officers by training contacted every mother and/
or caregiver of newborns who survived to discharge by 
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phone to determine vital status, all-cause readmission 
and care-seeking events and routine post-discharge post-
natal care. Where participants could not be reached 
by phone, in-person visits were completed by field offi-
cers. All post-discharge data was maternal self- or proxy-
report. Reported diagnoses were not mutually exclusive. 
Suspected sepsis and infections were reported in the 
results as a composite of women who reported at least one 
of: malaria, surgical site infections, puerperal sepsis or 
other infection and caregivers of newborns reporting at 
least one of: sepsis, respiratory illness or other infection.

To describe socioeconomic status, we used the Global 
Network Socioeconomic Status Index score from 0 to 10. 
This was developed using the multidimensional poverty 
index (MPI) and validated in previous studies.25–27 Items 
deemed significant to our study sites in the MPI that were 
excluded from the Global Network Socioeconomic Status 
Index were described separately (online supplementary 
table S1 and S2).

All data were collected using a custom-built application 
installed on Android tablets with an encrypted database 
and uploaded daily to a Research Electronic Capture 
(REDCap) database hosted at the BC Children’s Hospital 
Research Institute in Vancouver, Canada.28

The primary outcomes were post-discharge mortality 
and readmission (at any facility) for either the mother or 
newborn. Secondary outcomes included the timing and 
frequency of routine post-discharge postnatal care and 
care-seeking events.

Statistical analysis
The sample size was determined a priori and was specifi-
cally centred around building a clinical prediction model 
of post-discharge readmission and/or mortality based on 
the objectives of the larger study.21 We estimated that a 
target sample size of 6700 would be sufficient assuming an 
expected readmission rate of 2·7% for mothers and 4·4% 
for newborns. Based on this sample size and expected 
outcome rates, we can estimate readmission and mortality 
rates within a 1% margin of error.

We described the population using medians with inter-
quartile ranges (IQRs) for continuous variables and counts 
with percentages for categorical variables. We did simple 
tabulations to describe in-hospital and post-discharge 
morbidity and mortality. Stillbirth, maternal and neonatal 
mortality rates were calculated using total and live births 
in the study population (online supplementary table S3). 
We used Kaplan-Meier survival curves to assess the time 
from discharge to post-discharge mortality, readmission 
and care-seeking for an illness alongside routine post-
natal care. We evaluated variables related to admission, 
delivery and discharge as potential risk factors for post-
discharge readmission and mortality. Univariable logistic 
regression was used to explore associations between each 
variable and readmission and mortality. All analyses were 
completed using R statistical software (version 4·2·1). A p 
value <0·05 was considered statistically significant.

RESULTS
A total of 9497 women presented to the maternity ward 
for care. Of these, 2366 (25%) were excluded: 701 (30%) 
did not meet eligibility criteria and 1665 (70%) were not 
selected due to the sampling strategy (figure 1).

In total, 7131 women were enrolled and delivered 7359 
newborns. The median maternal age and parity were 
26 (IQR 22–30) and 2 (IQR 1–3), respectively (table 1). 
The median household socioeconomic index score was 3 
(IQR 2–4) out of 10. A total of 2567 (36·2%) women had 
caesarean deliveries. Overall, 601 (8·4%) total births were 
reported to be preterm (<37 weeks) and 1038 (14·1%) had 
a low birth weight (<2500 g). In total, during both hospi-
talisation for delivery and the 6 week postnatal period, 
we observed three maternal deaths, (maternal mortality 
ratio was 27·2 per 100 000 births), 262 stillbirths (stillbirth 
rate was 35·6 per 1000 births) and 191 (26·9 per 1000 live 
births) additional newborn deaths. Among newborns, we 
observed early (0–7 days) and late (8–28 days) mortality 
rates of 20 and 3·5 per 1000 live births, respectively 
(online supplementary table S3). During hospitalisa-
tion for delivery, 570 (8%) women were transferred to 
a higher level of care (online supplementary table S4) 
and 812 (11%) newborns were admitted to the neonatal 
intensive care unit (NICU), of which 44 (5·4%) died. The 
median NICU length of stay was 6 (IQR 4–9) days. Prema-
turity (31%), suspected sepsis (27·3%) and birth asphyxia 
(26·2%) were the major reported causes of NICU admis-
sion (online supplementary table S5).

Discharge characteristics
A total of 7060 (99%) women and 6123 (99%) newborns 
were routinely discharged and reached by phone or 
in-person visit to capture 6-week post-delivery outcomes 
(figure 1, online supplementary table S6). The median 
length of stay from admission to discharge was 22.75 
(IQR 15.3 – 29.5) hours for vaginal births and 74.15 
(IQR 63.3 – 94.6) hours for caesareans and 623 (8.5%) 
were discharged within 24 hours of delivery. The median 
length of stay from delivery to discharge was 15.7 (IQR 
9.6 – 22.1) hours for vaginal births and 65.2 (IQR 53.4 
– 80.5) for caesareans. At discharge, 56 (0.8%) had a 
respiratory rate >30 breaths per minute, 6 (0.1%) had a 
fever (>38 °C) and 37 (0.5%) had a haemoglobin <7 g/dL 
(online supplementary table S7, figure S1). Most women 
(75.8%) were discharged to their own homes. Among 
the 6123 newborns who were discharged alive without a 
NICU admission, 172 (2.8%) were observed to be hypo-
thermic (<36 °C) and 1175 (19.2%) were hypoxaemic 
(SpO2<92%) at discharge (online supplementary table 
S6, figure S1).

Post-discharge readmission and mortality
Of the 7060 women who completed follow-up, the 
median time from discharge to readmission was 14 (IQR 
7–21) days for those who delivered vaginally and 8 (IQR 
4 to 15) days for those who had a caesarean (figure 2). 
Following discharge, one woman (<0.1%) died and 
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230 (3%) were readmitted. Of the 6968 newborns who 
completed follow-up, 287 (4.2%) were readmitted, and 
62 (0.9%) died. Readmissions and deaths occurred a 
median of 21 (IQR 7–24.5) and 17.5 (IQR 7.8 - 30) days 
post-discharge respectively (figure  2). Newborn deaths 
occurred at home (50%), in transit (12.9%), during 
readmission (32.3%) or unknown location (4.8%; online 
supplementary table S8).

Most maternal and newborn readmissions were self-
referrals, with patients presenting to facilities with 
complaints (99.6% and 98.3%, respectively; table  2). 
Suspected sepsis and infections were the most common 
reasons for both maternal (62.2%) and newborn readmis-
sions (89.9%) (online supplementary table S9 and S10). 
Specifically, puerperal sepsis and surgical site infections 
accounted for 34.8% and 28.3% of maternal readmissions, 

Figure 1  Flow chart including selection criteria of mothers enrolled in our study and pathways to in-hospital and post-
discharge outcomes. NICU, neonatal intensive care unit.
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Table 1  Demographics of all participants enrolled in the 
study (mothers n=7131, total births n=7359), including 
two mothers who died giving birth and 391 newborns that 
were stillbirths or otherwise died before being discharged. 
Continuous variables are summarised as the median (IQR) 
while categorical variables are summarised as n (%)

Characteristics
All enrolled mothers 
and total births N (%) Missing

Maternal and household 
demographics

Maternal age (years) 26 (22, 30) 2 (0.03%)

<18 years 157 (2.2%)

18-35 years 6311 (88.5%)

>35 years 661 (9.3%)

Lives with the father of 
the baby

6439 (90.3%) 5 (0.07%)

Maternal education level 5 (0.07%)

≤P3 263 (3.7%)

P4-P7 2263 (31.7%)

S1-S6 3200 (44.9%)

Post-secondary 1400 (19.6%)

Transport time 3 (0.04%)

Less than 30 min 3414 (47.9%)

30 min to 1 hour 2713 (38.0%)

>1 hour 1001 (14.0%)

Had any children who 
have died

854 (12.0%) 4 (0.06%)

Socioeconomic Index 
Score *

3 (2, 4) 4 (0.06%)

Food insecurity 1243 (17.4%) 5 (0.07%)

Pregnancy and Health 
History

Woman had vitals taken 
on admission

7020 (98.4%) 5 (0.07%)

Parity 2 (1, 3) 5 (0.07%)

Pregnancy loss 0 (0, 0) 5 (0.07%)

Diagnosed with illness 
before pregnancy †

865 (12.1%) 2 (0.03%)

Referral, n (%) 3163 (44.4%) 3 (0.04%)

Admitted to hospital 
during pregnancy

1002 (14.1%) 4 (0.06%)

Number of antenatal 
care visits

4 (3, 5) 4 (0.06%)

At least one visit 7110 (99.7%)

<4 1862 (26.1%)

4-8 5140 (72.1%)

>8 125 (1.8%)

Diagnosed with illness 
during pregnancy ‡

4291 (60.2%) 0 (%)

Delivery

Mode of delivery 3 (0.04%)

Vaginal 4546 (63.7%)

Assisted vaginal 15 (0.2%)

Continued

Characteristics
All enrolled mothers 
and total births N (%) Missing

Caesarean with labour 1995 (28.0%)

Caesarean without 
labour

572 (8.0%)

Surgical urgency, n (%) 
of caesarean births

14 (0.55%)

Immediate threat to life 
of woman or fetus

1246 (48.5%)

Maternal/fetal 
compromise but 
not immediately life 
threatening

877 (34.2%)

Needs early delivery 
but no maternal/fetal 
compromise

30 (1.2%)

Elective 400 (15.6%)

Resuscitation at birth 429 (6.02%)

None 4560 (63.9%)

Resuscitation with 
oxygen

265 (3.7%)

Resuscitation without 
oxygen

1877 (26.3%)

Delivery at<37 weeks 601 (8.4%) 2 (0.03%)

Number of babies 
delivered

2 (0.03%)

Singleton 6907 (96.9%)

Twin 217 (3.0%)

Triplet 5 (0.1%)

Mother transferred to 
higher level of care 
following delivery

570 (8.0%) 4 (0.06%)

Neonate demographics 
and birth characteristics 
§

Male sex 3763 (51.1%) 173 (2.35%)

Birth weight (kg) 3.1 (2.8, 3.5) 444 (6.03%)

Low birth weight 
(<2500 g)

1038 (14.1%) 444 (6.03%)

Length (cm) 49.5 (48.2, 50.3) 538 (7.31%)

Apgar at 1 min 9 (8, 9) 441 (5.99%)

Apgar at 5 min 10 (10, 10) 441 (5.99%)

*Calculated using the Global Network Socioeconomic Status Index 
score from 0 to 10 online supplementary table 2.
†Includes HIV, high blood pressure, prior infertility, diabetes, kidney 
disease, sickle cell, hepatitis B/C, tuberculosis and chronic mental 
illness.
‡Includes gestational diabetes, eclampsia, gestational hypertension, 
antepartum haemorrhage, PPROM, preterm labour, malaria, HIV, 
urinary tract infection, tuberculosis, anaemia, COVID-19, hepatitis B/C, 
mental health illness or other infections.
§Missing neonate demographics include stillbirths and newborns who 
died in-hospital.
PPROM, Pre-term premature rupture of membranes; Q1, first quartile; 
Q3, Third quartile.

Table 1  Continued
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respectively, and suspected sepsis 74.6% of neonate read-
missions (online supplementary table S9 and S10).

Women who delivered by caesarean experienced more 
readmissions (OR: 2.26; 95% CI (1.75 to 2.93)) (online 
supplementary table S11). Diagnosis with an illness 
during pregnancy (maternal OR:1.74; 95% CI (1.32 
to 2.33); newborn OR: 3.09; 95% CI (2.3 to 4.22)) and 
household food insecurity (maternal OR: 1.56; 95% CI 
(1.15 to 2.08); newborn OR:1.73; 95% CI (1.31 to 2.25)) 
were associated with higher maternal and newborn read-
mission. The most significant risk factor for maternal 
readmission was perinatal mortality (OR: 2.97; 95% CI 
(1.97 to 4.33)).

Newborn death was associated with indicators of 
maternal inexperience and social vulnerability. Higher 
maternal age (OR:0.93; 95% CI (0.89 to 0.98), per year) 
and parity (OR:0.81; 95% CI (0.66 to 0.97), per child) 
were both associated with lower newborn death, while 
reliance on friends for home support (OR:3.59; 95% CI 
(1.24 to 8.24)) and maternal HIV diagnosis during preg-
nancy (OR: 7.76; 95% CI (2.3 to 19.7))—indicators of 
poor social and healthcare resources—were predictors 
of newborn mortality. Newborn readmission but not 
mortality was suggestive of resources for health seeking 
behaviour, including partner support at home (OR:1.85; 
95% CI (1.31 to 2.25)) and the absence of delays and 

Figure 2  Kaplan Meier curves showing time until A) combined readmission or death among women stratified by delivery mode 
and B) readmission or death among newborns. The numbers at risk for each event are displayed at the top of each plot.

Table 2  Care seeking pathways among discharged women who had no adverse outcome (n=6829) or were readmitted 
(n=230), and discharged neonates who had no adverse outcome (n=6542), were readmitted (n=287), or who died (n=62) 
following discharge

Maternal Newborn

No outcome Readmitted No outcome Readmitted Died

Completed Routine PNC

0 6398 (93.7%) 211 (91.7%) 6357 (97.2%) 276 (96.2%) 57 (91.9%)

1 398 (5.8%) 18 (7.8%) 161 (2.5%) 10 (3.5%) 0 (0%)

2 28 (0.4%) 1 (0.4%) 17 (0.3%) 0 (%) 0 (0%)

3 1 (0%) 0 (0%) 1 (0%) 0 (%) 0 (0%)

Missing 4 (0.1%) 0 (0%) 6 (0.1%) 1 (0.4%) 5 (8.1%)

Care seeking events, n (%) * 1129 (16.5%) 19 (8.3%) 2614 (40%) 15 (5.2%) 8 (12.9%)

Care seeking pathway, n (% sought care)

Routine PNC 58 (5.1%) 1 (5.3%) 38 (1.5%) 1 (6.7%) 0 (0%)

Self-referral 1067 (94.5%) 18 (94.7%) 2571 (98.4%) 14 (93.3%) 8 (100%)

Admissions pathway, n (% readmitted/died)

Routine PNC – 0 (0%) 2 (0.7%) 0 (0%)

Self-referral – 229 (99.6%) – 282 (98.3%) 9 (14.5%)

*Refers to any care seeking events not related to postnatal care, including care sought for an illness that did not result in hospital admission.
PNC, postnatal care visit.
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barriers to reaching the delivery facility (OR:1.86; 95% CI 
(1.23 to 2.97)).

Maternal readmission was directly associated with 
maternal symptoms at discharge (OR:2.16; 95% CI (1.13, 
3.78)) (online supplementary table S7). Newborns hypox-
aemic (SpO2 < 92%) at discharge (OR:2.1; 95% CI (1.59 
to 2.76)) had higher risk for readmission.

Postnatal care
By 6 weeks, 513 (7.3%) patients had completed one or 
more routine maternal or newborn postnatal care visits 
(figure  3). Only two (0.02%) completed the recom-
mended three postnatal care visits following discharge. 
Of those who used routine postnatal care services, the 
median time from discharge to the first postnatal care 
visit was 14 (IQR 7–14) days for mothers and 14 (IQR 
10–21 days) for newborns. There were no postnatal 
care visits among 211 (91.7%) readmitted mothers, 276 
(96.2%) newborns and 57 (91.9%) newborns who died 
(table  2). Among the 1148 (16.3%) mothers and 2629 
(42.9%) newborns who sought care for an illness that did 
not result in admission, the majority were self-referred, 
with only 39 (3.4%) maternal and 14 (0.5%) newborn 
visits referred via routine postnatal care (table 2). Care 
seeking for illnesses did not have an impact on the timing 
and use of routine postnatal care in mothers or newborns 
(online supplementary figure S2). Only two (0.7%) read-
mitted newborns and none of the readmitted women were 
referred via routine postnatal care. Factors that increased 
routine maternal and newborn postnatal care included 
higher socioeconomic status index scores, partner 
support, pregnancy-related illnesses, admission during 
pregnancy, preterm premature rupture of membranes 
(PPROM), newborn resuscitation and newborn hypox-
emia at discharge (online supplementary table S12). 
Routine maternal postnatal care use was associated 
with attending more than eight antenatal care visits and 

caesarean delivery, while prematurity and multiple gesta-
tion pregnancy were associated with increased newborn 
postnatal care (online supplementary table S12).

DISCUSSION
This study provides detailed primary data on post-
discharge outcomes among women and newborns in 
Uganda following facility delivery. We observed high rates 
of post-discharge maternal readmissions and newborn 
mortality, alongside low rates of routine postnatal care. 
Most post-discharge newborn deaths occurred at home 
(50%) or in transit (12.9%) indicating poor care seeking 
practices. This suggests only using readmission rates 
likely underestimates the true burden of illness and 
morbidity in the community both in national data and 
our study. Most post-discharge readmissions were related 
to suspected sepsis or infections (62.2% maternal and 
89.9% newborn). Furthermore, discharge character-
istics including the presence of maternal symptoms 
and newborn hypoxemia suggest a link between poor 
discharge readiness and risk of subsequent readmission. 
While the causes of post-discharge death and morbidity 
are multifactorial, these findings clearly signal the need 
to improve facility-to-community transitions following 
hospital delivery. This study had several strengths, such 
as rigorous data collection in a large facility-based study 
with a high follow-up rate and inclusion of the maternal 
and caregiver perspective via self-report of care seeking 
and severe illness during follow-up which is often 
underreported.

Perinatal mortality had a strong association with 
maternal readmission. Perinatal deaths and stillbirths 
are often caused by birth asphyxia and preterm birth, 
which are related to maternal complications like infec-
tions, hypertensive disorders and placental complications 

Figure 3  Kaplan Meier curves showing time from discharge to first routine postnatal care visit (PNC) and time from discharge 
to first care seeking event for an illness that did not result in a readmission among A) women and B) newborns. The numbers at 
risk for each event are displayed at the top of each plot.
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during pregnancy as well as intrapartum complica-
tions.3 4 This underscores the strong connection between 
maternal and newborn health and the need to strengthen 
antenatal, intrapartum and newborn care to reduce 
preventable deaths and morbidity.4 29 Our findings rein-
force that preterm births, intrapartum complications and 
infections remain leading causes of newborn mortality 
even among facility-based births, highlighting the critical 
role of quality facility care in improving outcomes.4 29–31

Our study found caesarean deliveries were an 
important risk factor for maternal readmission, with over 
one quarter of all readmissions secondary to surgical site 
infections. Caesarean delivery is well-documented as an 
independent risk factor for maternal morbidity,32 33 and 
while the WHO recommends caesarean rates of 10–15%, 
many who need caesareans lack access, and unnecessary 
caesareans are also rising in LMICs.30 34 Together, these 
findings point towards an urgent need for improved 
infection prevention and control practices in facilities,35 
health education and guidelines for wound care and 
timely access to postnatal care during the post-discharge 
period, alongside efforts to ensure appropriate use of 
caesareans.

 

Approximately 26% of mothers and 50% of newborns 
in our study had abnormal vital signs or were discharged 
before meeting criteria (online supplementary table S7), 
emphasising the importance of early postnatal care within 
24 hours to guide discharge readiness and reduce early 
maternal and newborn morbidity.13 This is supported by 
others who have observed that over 50% of women and 
up to 75% of newborns do not receive recommended 
postnatal care in facilities following delivery likely due 
to premature discharge and failure to recognise known 
warning signs.13 29 Addressing this preventable gap in 
early detection of illness requires context-appropriate 
strategies to strengthen early postnatal checks to detect 
warning signs and provide care and escalate management 
prior to discharge. Given significant resource constraints 
including bed and staff availability, alternate strategies 
could also include extended length of stay for high-risk 
cases, down-referral to lower-level facilities for observa-
tion for moderate risk or cases that have recovered to a 
point of not needing regional referral level care, home 
visits for routine and early discharges, or implementing 
family integrated care that is appropriately adapted to 
low-resourced contexts.36

Prior studies suggest maternal and newborn care in 
Uganda is hampered by rurality, age, stigmatised condi-
tions (eg, HIV), poor health education and high out-of-
pocket costs.11 17 37 38 Though intended as a surrogate for 
illness severity, the readmissions observed in our context 
are likely a complex interplay of features related to both 
illness and sociodemographic factors related to care-
seeking behaviour. This presents difficulty in identifying 
the specific risk factors for this outcome. We observed that 
over half of newborn deaths occurred in the community, 

suggesting that socially vulnerable families face significant 
barriers to care seeking and extended admissions.39 40 This 
study, and others, have reported an inverse relationship 
across measures of vulnerability between post-discharge 
mortality and readmission.40 41 Given that household 
poverty and women’s social autonomy are strong predic-
tors of health coverage and child survival, there may be 
additional unobserved morbidity events within commu-
nity settings that are unaccounted for through readmis-
sion and care seeking events.3 40 41 This further reinforces 
the need for improved community-based services to facil-
itate the facility-to-community transition following birth, 
especially for newborns at risk of death.

Postnatal care provides continuity of care to detect 
complications and promote good health and practice 
following discharge. However, studies across sub-Saharan 
Africa indicate there is significant variability in defini-
tion and use.9 16 29 Only 7% of mothers and newborns 
in our study sought any routine postnatal care post-
discharge. Crucially, most readmitted mothers, newborns 
and newborns who died post-discharge in our study did 
not receive any postnatal care, emphasising the impor-
tance of this intervention for high-risk patients. We 
observed, largely in line with other studies, that knowl-
edge of risk and social support improve postnatal care 
use.14 15 38 42 Leveraging high-risk features, possibly using 
a risk-differentiated care approach, is a potential strategy 
to develop efficient, effective, sustainable and contextu-
ally appropriate postnatal care.41 43 While three in-person 
follow-up visits at a local health facility within the post-
natal period for every mother and newborn may not be 
feasible in this setting, risk-informed health education 
and counselling at discharge and follow-up visits, calls or 
SMS reminders after discharge could improve knowledge 
of risk and strengthen connections to care for those most 
at-risk.17 44–47

Limitations
This study aimed to describe pathways to adverse 
outcomes and care seeking events rather than testing 
specific hypotheses. As such, further research is needed 
to confirm findings. Post-discharge newborn deaths were 
rare (1%) so related risk factors should be interpreted 
with caution. Though only 7·4% of those screened were 
excluded, this group may share overlapping risk factors 
particularly linked to social determinants of health that 
require further study. While there was heterogeneity 
between sites (online supplementary table S2), data were 
collected from two regional referral facilities in semi-
rural Uganda, limiting generalisability. Urban settings 
in Uganda face different contextual issues, and recent 
studies suggest there is lower care coverage and higher 
rates of stillbirths, maternal and newborn complica-
tions in poorer urban communities compared with rural 
communities.48 Home-based births, deliveries at lower-
level facilities, and pregnancy-related deaths earlier in 
the care continuum and critically ill women who were 
unable to provide consent were not included in our study. 
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Additionally, despite robust facility-based and follow-up 
data, post-discharge outcomes were broadly classified 
under maternal and newborn readmission and mortality, 
relying on maternal and proxy reports which may be 
biased or misreported.

In summary, our cohort study identified that caesarean 
deliveries, perinatal death, clinical vital signs and 
discharge before meeting criteria were associated with 
postnatal maternal and neonatal readmissions or deaths, 
confirming the synergy and overlap in areas to improve 
maternal and newborn health. Inconsistent early postnatal 
checks are unreliable in identifying vulnerable mothers 
and newborns who face greater risks for severe illness and 
death as they transition home from the facility. Reducing 
mortality and morbidity among mothers and newborns 
requires a multipronged approach that addresses under-
lying clinical and social vulnerabilities of the mother and 
newborn and strengthens connections between facility 
and community-based care.
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