
R E S E A R C H Open Access

BMC Pregnancy and ChildbirthByamukama et al. BMC Pregnancy and Childbirth          (2026) 26:729 
https://doi.org/10.1186/s12884-026-09237-4

Impact of a surgical sponsorship program 
on compliance with decision-to-delivery 
intervals in rural hospitals in Uganda
Onesmus Byamukama1,2*, Jonathan Mwiindi3, Beth Wangigi3, Gilbert Tumwiine4, Phoebe Mungai3, Rodgers Osumo3, 
Edward Muguthu3, Rigoberto Delgado5,6 and Priscilla Busingye4

​​*​C​o​r​r​e​s​p​o​n​d​e​n​c​e​:​​
Onesmus Byamukama
bonesmus@yahoo.com

Full list of author information is available at the end of the article

© The Author(s) 2026. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​​p​:​/​/​​c​r​e​​a​t​​i​
v​e​c​o​m​m​o​n​s​.​o​r​g​/​l​i​c​e​n​s​e​s​/​b​y​-​n​c​-​n​d​/​4​.​0​/​​​​​.​​​​

Abstract
Background  An emergency caesarean section is a critical intervention to reduce maternal and fetal risks during 
labour complications. The decision-to-delivery interval, recommended internationally of seventy-five minutes or less, 
is a key indicator of quality in emergency obstetric care. In rural western Uganda, this interval is often prolonged due 
to financial and infrastructural barriers. This study evaluated the impact of a sponsorship program’s case management 
and documentation procedures on compliance with the decision-to-delivery interval in a rural hospital setting.

Methods  A retrospective cross-sectional study was conducted from January 2020 to December 2023 across four 
comprehensive emergency obstetric care hospitals in southwestern Uganda: Ibanda, Nyakibale, Rushoroza, and 
Rwibaale. Data were extracted for all emergency caesarean section cases with indications in categories one and 
two. Documentation rates and compliance with the decision-to-delivery interval (defined as less than seventy-five 
minutes) were analyzed using descriptive statistics, trends, and stratified graphs. The study sample compared data 
from non-sponsored and sponsored patients covered by a financing program offered by African Mission Healthcare, a 
not-for-profit organization working in Africa.

Results  Surgical Access for Everyone–sponsored patients consistently demonstrated higher documentation rates for 
the decision-to-delivery interval (70–80%) compared to non-sponsored patients, especially from 2021 onwards. By the 
fourth quarter of 2023, documentation in both groups exceeded 75%. All facilities showed a reduction in the median 
decision-to-delivery interval over time, with Rushoroza and Rwibaale achieving the most significant declines to below 
60 min by 2023. Compliance with the decision-to-delivery interval of less than 75 min improved from 30% in 2020 to 
nearly 70% in 2023. Facility-specific trends revealed overall improvement, with Rushoroza and Rwibaale showing the 
most significant progress by 2023, while Ibanda exhibited the slowest progress.

Conclusion  The Surgical Access for Everyone sponsorship program and its required case management and 
documentation procedures enhanced compliance with the decision-to-delivery interval in emergency obstetric 
care, demonstrating benefits for both sponsored and non-sponsored patients. Sustained improvements highlight 
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​​Introduction
Emergency caesarean section (EMCS) is a surgical pro-
cedure performed to deliver a potentially viable fetus in 
life-threatening situations to the mother’ and/or the fetus 
[1]. Emergency Caesarean section is one of the most 
commonly performed surgical procedures worldwide 
[2]. The World Health Organization (WHO) categorizes 
EMCS into four depending on the degree of urgency 
(threat to the life of the fetus and/or the mother). The 
focus of this study is category I EMCS, where there is 
an immediate threat to the life of the mother and/or the 
fetus, and category II EMCS, where there is maternal or 
fetal compromise but no immediate threat to the life of 
the woman or fetus [3]. One important indicator of qual-
ity in emergency obstetric care is the decision-to-delivery 
interval (DDI), which is recommended internationally at 
seventy-five minutes or less. However, there is limited 
evidence on how well DDI is documented and whether 
compliance with recommended thresholds is achieved 
in rural, resource-limited settings in Africa. Further-
more, there is little evidence of the impact targeted 
interventions have on improving DDI compliance. This 
study assessed the role the Surgical Access For Everyone 
(SAFE) intervention had improving quality of emergency 
cesarean section care in missionary hospitals in Uganda. 
The SAFE program was introduced in 2020 by the non-
profit organization African Mission Healthcare (AMH) 
with the goals of providing emergency surgical care fund-
ing for low-income families and improving quality of care 
through strict DDI case management and documentation 
compliance procedures.

In Sub-Saharan Africa, cesarean sections (CS) reduce 
maternal mortality; however, there are differences in 
the rates of CS in various countries [4], with the rates in 
Africa being much lower than the WHO’s expected CS 
rate of 10–15% [5]. The caesarean section rate has risen 
from 5.7% in 2011 to 7% in 2016 and 14% in 2022, with 
urban rates (20%) being nearly double those in rural 
areas (11%) [6, 7]. These low CS rates suggest that many 
women who may require the procedure are unable to 
access it due to factors such as faulty equipment, short-
age of skilled personnel, transportation challenges, and 
inadequate health facilities—particularly concerning in a 
country where a high proportion of women with previ-
ous caesarean scars present with short birth intervals and 
therefore often require repeat CS [4, 8]. Factors like func-
tioning anesthesia machines, trained personnel who can 
perform a CS, drugs, sundries and electricity are critical 
for a CS.

Decision to delivery interval (DDI) is the duration from 
when a decision to deliver by caesarean section is made 
to when the baby is born [9]. It includes patient prepa-
ration and consent, patient transfer to the operating the-
atre, administration of anesthesia, and skin incision until 
the extraction of the baby [1]. To optimise outcomes, the 
American College of Obstetricians and Gynecologists 
(ACOG) recommends decision-to-delivery intervals of 
< 75 min [10], while the Royal College of Obstetricians 
and Gynaecologists (RCOG) and the Royal College of 
Anesthetists (RCA) recommend a DDI of 30 min for Cat-
egory I and 75 min for Category II EMCS [11]. Countries 
worldwide have struggled to achieve the recommended 
30 and 75-minute DDI. As a result, increasing cases of 
uterine rupture and fetal deaths have been recorded 
among women awaiting EMCS [12]. DDI is an indicator 
of the quality of maternal care, and when prolonged, it 
constitutes 3rd delay [13].

Decision-to-delivery intervals vary across the globe, 
ranging between 23 min and 58.7 min in the UK [14, 15] 
and averaging 82 min in Thailand and 36.3 min in India 
[16]. In Sub-Saharan Africa, the reported mean DDI is 
248 min in Kenya [17] and 233.9 min in Nigeria [18]. In 
Uganda, a DDI of 92 min to 330 min have been reported 
[12, 19, 20]. Delayed DDI rates are concerning, with stud-
ies reporting close to 80% in Ethiopia [21], 69% in Malawi 
[22], and 77% to 99% in Uganda [12, 20]; this is in con-
trast to rates of 38% in England and Wales [15].

A delayed DDI in EMCS is associated with adverse 
maternal and neonatal outcomes, including an APGAR 
< 7 at 5 min, admissions to the neonatal intensive care 
unit, stillbirths, physical and psychological trauma to the 
mothers, iatrogenic genitourinary injury, uterine rup-
ture and thus extensive surgery including hysterectomy 
[12, 21, 23–25]. Shortening the DDI as improved mater-
nal and new-born outcomes [26, 27]. Institutions should 
implement mechanisms to reduce DDI, significantly 
improving maternal and fetal outcomes [21].

The SAFE program provides financial sponsorship for 
low-income women in need of emergency cesarean deliv-
eries at four private not-for-profit hospitals in south-
western Uganda: Rwibaale, Rushoroza, Nyakibale, and 
Ibanda. Upon admission, if a woman cannot afford the 
anticipated delivery costs, a SAFE program representa-
tive conducts a rapid eligibility assessment. This assess-
ment is based on context-specific criteria, including the 
patient’s financial status, ability to mobilize resources, 
and household vulnerability, though it does not fol-
low a rigid income-based formula. Once approved, care 

the importance of structured funding and oversight. To maintain and expand these gains, targeted facility-level 
interventions, strengthened data systems, and continued investment in clinical training are recommended.
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proceeds immediately without financial delays. For 
emergency cesarean sections, the attending clinician 
documents the exact time the decision is made, ensur-
ing prompt response and program enrollment. Following 
delivery, both the midwife and surgeon record the deliv-
ery time. The Decision-to-Delivery Interval (DDI) is then 
calculated and documented.

Methods
Study design and setting
This was a retrospective cross-sectional study conducted 
across four Comprehensive Emergency Obstetric Care 
(CEmOC) hospitals in southwestern Uganda: Ibanda, 
Nyakibale, Rushoroza, and Rwibaale. These are private, 
not-for-profit (PNFP) hospitals supported by African 
Mission Healthcare (AMH) under the Surgical Access for 
Everyone (SAFE) program. Each hospital has function-
ing 24/7 operating theatres and offers both antenatal and 
delivery services.

Study population
The study population included all women who under-
went emergency cesarean section (EMCS) at the four 
AMH-supported facilities between January 2020 and 
December 2023 with category I and II EMCS.

Inclusion and exclusion criteria
We included all patients who underwent an emergency 
cesarean section for Category I or II indications. Cat-
egory I was defined as an immediate threat to the life of 
the woman or fetus, including obstructed labor, pulsatile 
cord prolapse, persistent fetal bradycardia, failed instru-
mental delivery, antepartum hemorrhage, or successful 
cardiopulmonary resuscitation following maternal car-
diac arrest. Category II included maternal or fetal com-
promise that was not immediately life-threatening, such 
as malpresentation in labor, prior uterine scars in labor, 
poor progress during the first or second stage of labor, 
and severe pre-eclampsia and/or eclampsia. We excluded 
women who had an elective cesarean section and those 
with missing or incomplete data were excluded from the 
study.

Data collection procedure
We retrospectively reviewed medical records of women 
who underwent EMCS between January 2020 and 
December 2023. Data extraction was conducted in Jan-
uary 2024. We collected data of 3,184 patients from 
four healthcare facilities supported by African Mission 
Healthcare in South Western Uganda, which provide 
Comprehensive Emergency Obstetric Care (CEmOC) 
services: Ibanda, Nyakibale, Rushoroza, and Rwibaale 
hospitals. The study population consisted of all women 
who underwent EMCS at the AMH-supported facilities 

during the study period of January 2020 to December 
2023. Data sources were de-identified medical records.

Data were extracted from patient records maintained 
at each hospital. To ensure data integrity: Data collectors 
were trained in standardized abstraction protocols, dou-
ble data entry was conducted to minimize transcription 
errors, quality assurance procedures included random 
validation of 10% of records and resolution of discrepan-
cies by a third reviewer. Facility teams conducted peri-
odic audits to ensure ongoing accuracy and completeness 
of EMCS documentation, especially for DDI timestamps.

Variables
The primary outcome variable was the DDI, defined as 
the time elapsed from the decision to perform an EMCS 
to the actual delivery of the baby. Other data collected 
included maternal demographic (age, parity, occupation, 
marital status, residency), clinical indications for EMCS 
(gestation age, duration of labour, indication of EMCS, 
referral status, previous cesarean section), and time-
related factors (time of the day (day/night), day of the 
week (weekday/weekend/public holiday).

Data analysis
Descriptive statistics were used to summarize the data. 
Chi square tests were used to describe baseline char-
acteristics. Median DDI values were reported due to 
the skewed distribution and presence of outliers. Com-
parisons between SAFE-sponsored and non-sponsored 
patients were conducted using the Mann–Whitney U 
test, stratified by hospital. Trends in DDI documentation 
and compliance (defined as DDI < 75 min) were assessed 
using bar charts and line graphs. Compliance rates were 
analyzed annually and by facility. Statistical analyses were 
performed using R version 4.3.1, and all graphical visu-
alizations were generated using the ggplot2 package. A 
p-value of < 0.05 was considered statistically significant.

Results
The four hospitals in the study are Private Not-for-Profit 
(PNFP) institutions dedicated to improving maternal and 
newborn health outcomes. Each hospital offers antenatal 
care and delivery services, including emergency cesarean 
sections and blood transfusion services, with their oper-
ating theatres functioning 24/7 to ensure uninterrupted 
access to emergency surgical interventions. These facili-
ties charge fees for the services provided. However, due 
to high poverty rates in these communities, a significant 
number of pregnant women are unable to afford hospi-
tal costs. The average cost for a standard vaginal delivery 
is approximately $39.0, while a cesarean section costs 
approximately $237.0.

Ibanda Hospital conducts approximately 2,275 deliv-
eries annually, with around 1,117 being emergency 
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documentation narrowed, with non-SAFE patients 
reaching ~ 75% and SAFE patients exceeding 80% (Fig. 1).

Documentation of DDI stratified by Facility
In Ibanda, non-SAFE documentation rates were initially 
below 40% in early 2021 but steadily improved, reach-
ing ~ 80% by late 2023, aligning with SAFE patients. 
Nyakibale showed inconsistent trends in both groups. 
Rushoroza saw an early 2021 decline in non-SAFE doc-
umentation, followed by erratic trends, while SAFE 
patients maintained higher rates, peaking above 80%. 
By late 2023, both groups 5211neared 100%. Rwibaale 
consistently had high documentation (~ 90–100%), with 
occasional dips in non-SAFE rates in 2022 and 2023, 
which later aligned with SAFE patients (Fig. 2).

The median decision-to-delivery interval
Due to the highly skewed nature of the DDI data and 
the presence of extreme outliers, we report the median 
rather than the mean. The overall median DDI was 
59  min. SAFE patients had a median DDI of 58.0  min, 
compared to 62.0  min for non-SAFE patients. While 
the difference between groups is modest, the slightly 
shorter median DDI among SAFE patients may suggest 
a potential benefit of program implementation in reduc-
ing decision-to-delivery intervals. Across most facilities, 
SAFE patients generally experienced shorter or compa-
rable median DDIs than non-SAFE patients, especially in 
later years. While early implementation years sometimes 
showed higher DDIs (possibly due to learning curves or 
data issues), trends suggest that the SAFE program may 
be associated with improved decision-to-delivery inter-
vals over time (Fig. 3).

cesarean sections. It is staffed by one resident obstetri-
cian/gynaecologist, four medical officers, four anesthetic 
officers, and twelve midwives. Nyakibale Hospital han-
dles approximately 1,356 deliveries per year, with about 
758 being emergency cesarean sections, and is staffed by 
one resident obstetrician/gynaecologist, three medical 
officers, three anesthetic officers, and twenty-seven mid-
wives. Rushoroza Hospital conducts around 1,259 deliv-
eries annually, including approximately 302 emergency 
cesarean sections, and has three medical officers, two 
anaesthetic officers, and ten midwives. Rwibaale Hospital 
records approximately 846 deliveries per year, with 412 
emergency cesarean sections, and is supported by two 
Obstetricians/Gynaecologists, two medical officers, two 
anaesthetic officers, and nine midwives.

Socio-demographic characteristics of participants
The majority were aged 20–34 years (76.1%), married 
(96.9%), and residing in rural areas (96.6%). Significant 
differences were observed in age distribution, marital sta-
tus, and occupation. SAFE-sponsored patients were more 
likely to be younger (< 20 years), married, and unem-
ployed compared to non-sponsored patients (p < 0.05). 
No significant differences were found in gravidity, refer-
ral status, or residence (Table 1).

Documentation of DDI by the facilities
Initially, non-SAFE patients had a peak documentation 
rate (~ 100%) in Q4 2020, followed by a sharp decline 
in 2021, dropping below 50% by Q2. In contrast, SAFE 
patients saw a rapid increase in documentation from Q4 
2020 to Q1 2021, maintaining consistently higher rates 
(~ 70–80%) throughout the period. Non-SAFE docu-
mentation rates fluctuated significantly, reaching their 
lowest point (~ 40%) in Q2 2022 before gradually improv-
ing. By late 2023, the gap between SAFE and non-SAFE 

Table 1  Socio-demographic characteristics of participants
Variable Category Total No. SAFE Sponsored Non-SAFE Sponsored P-value
Age < 20 604 (14.5%) 403 (15.54%) 201(12.8%) 0.015*

20–34 3169(76.1%) 1964(75.7%) 1205(76.7%)

> 35 392 (9.4%) 227(8.76%) 165(10.5%)

Marital Status Married 4035(96.9%) 2519(97.3%) 1516(96.2%) 0.049*

Unmarried 129(3.1%) 69(2.7%) 60(3.8%)

Gravidity 1 1390(33.4%) 851(32.8%) 539(34.33%) 0.5675

2–4 2087(50.12%) 1315(50.7%) 772(49.2%)

> 4 687(16.48) 428(16.5%) 259(16.5%)

Referral Status No 2741(65.7%) 1686(66.2%) 1055(66.9%) 0.1939

Yes 1432(34.3%) 911(35.1%) 521(33.1%)

Occupation Employed 1028(25.14%) 587(23.1%) 441(28.6%) < 0.001*

Unemployed 3061(74.86) 1960(76.9%) 1101(71.4%)

Residence Rural 4031(96.6%) 2502(96.3%) 1529(97.01%) 0.2804

Urban 142(3.4%) 95(3.7%) 47(2.99%)
* = P-value < 0.05
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Fig. 2  DDI documentation rates between facility and patient status, 2020–2023

 

Fig. 1  Comparison of DDI documentation rates between patient groups, 2020–2023
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Comparison of decision-to-delivery interval between SAFE 
and non-SAFE patients
A two-sided Mann–Whitney U test comparing DDI for 
SAFE-sponsored (n = 2,086) versus non-SAFE (n = 1,098) 
patients was used due to the non-normal, skewed dis-
tribution of DDI values and the presence of outliers. 
The analysis yielded a statistically significant difference 
(U = 1,096,324.5, p = 0.047) indicating that SAFE-spon-
sored patients experienced a modest but significant 
reduction in DDI compared to non-SAFE patients. Facil-
ity-level comparisons of DDI distributions revealed 
statistically significant differences in two of the four facil-
ities. At Rwibaale (U = 38,193.5, p = 0.004) and Nyakibale 
(U = 198,446.0, p = 0.0192), SAFE-sponsored patients 
had significantly shorter DDIs than non-SAFE patients. 
In contrast, no significant differences were observed at 
Ibanda (p = 0.672) or Rushoroza (p = 0.469) (Table 2).

The annual compliance rate of DDI < 75 min from 2020 to 
2023
Overall, the trend of the proportion of cases where the 
Decision-to-Delivery Interval (DDI) was within the 

recommended standard of less than 75  min indicates a 
steady and consistent improvement in compliance rates 
over the years. In 2020, the compliance rate was the low-
est, around 30%, suggesting that only a small proportion of 
cases met the international standard for timely emergency 
cesarean sections. However, by 2021, there was a significant 
improvement, with compliance rising to approximately 55%. 
Between 2021 and 2022, the compliance rate continued to 
improve, reaching above 60%, although the rate of increase 
was slightly less steep compared to the previous year. By 
2023, compliance had approached 70%, indicating continu-
ous progress toward meeting global standards for emer-
gency obstetric care (Fig. 4).

The annual compliance rates of DDI < 75 min across four 
health facilities
In 2020, Rushoroza had the lowest compliance rate (0%), 
indicating that none of the emergency cesarean deliveries 
met the standard. Nyakibale started with a relatively high 
compliance rate (~ 65%) but saw a decline in 2021 before 
gradually improving in later years. Rwibaale and Ibanda 
started with moderate compliance rates, with Rwibaale 
improving steadily and surpassing other facilities by 2023. 
By 2021, Rushoroza significantly improved, with compli-
ance rising sharply to above 60%. However, Nyakibale’s 
compliance dipped below 50%. Ibanda and Rwibaale main-
tained moderate rates (~ 55–60%). Between 2021 and 2023, 
all facilities showed overall improvement. Rushoroza and 
Rwibaale continued their upward trend, reaching the high-
est compliance rates (above 80%) by 2023. Nyakibaale, 
despite initial fluctuations, showed a steady rise from 2022 
onward, reaching nearly 65% by 2023. Ibanda exhibited 

Table 2  The comparison of decision to delivery interval 
between SAFE and non-SAFE patients
Facility n_SAFE n_Non_SAFE U-statistic p-value
Facility n_SAFE n_Non_SAFE U-statistic p-value

Rwibaale 694 93 38193.5 0.004*

Nyakibale 726 507 198446.0 0.0192*

Ibanda 170 483 41951.5 0.672

Rushoroza 496 15 3311.5 0.469
*p-value <0.05

Fig. 3  Median decision-to delivery interval (minutes) by health facility (2020–2023)
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the slowest improvement, maintaining a relatively flat tra-
jectory, with compliance increasing slightly over the years 
(Fig. 5).

Distribution of caesarean section indication categories 
and decision-to-delivery intervals for category 1 caesarean 
sections
Category 2 caesarean sections constituted the major-
ity of procedures, accounting for 74% (3,100/4,165), 
while category 1 caesarean sections accounted for 26% 
(1,065/4,165) as shown in Fig. 6. Among category 1 cae-
sarean sections, less than one-quarter were delivered 
within 30  min of decision-making (23%, 248/1,065), 
whereas most experienced longer decision-to-delivery 
intervals, with 39% (411/1,065) delivered within 30 to less 
than 75 min and 38% (406/1,065) delivered after 75 min 
as shown in Fig. 7.

Discussion
The trend in DDI documentation suggests that SAFE spon-
sorship improved and sustained compliance with docu-
mentation requirements. While non-SAFE patients initially 
faced challenges, they showed steady improvement from 
2022 onward, reflecting increased institutional adoption of 
established SAFE protocols. However, consistency remains 
an area for improvement, particularly among non-SAFE 
patients, a challenge commonly seen in low-resource set-
tings. SAFE sponsorship enhanced documentation for spon-
sored patients and positively influenced non-SAFE patients. 
Since the same clinical teams managed both groups, best 

practices from SAFE-sponsored care likely extended to 
non-SAFE cases, leading to broader improvements in 
documentation. Similar indirect benefits of targeted inter-
ventions have been documented in other low-resource set-
tings where team-based training, structured protocols, and 
improved institutional processes often lead to spillover 
effects, benefiting non-targeted patient groups [28]. How-
ever, we recognize that such effects are context-specific and 
not directly measured in our study. The relatively small dif-
ference between SAFE and non-SAFE documentation rates 
suggests that strict reporting requirements for SAFE proce-
dures necessary for reimbursement may have driven overall 
compliance, ensuring adherence across all cases.

The decline in DDI across all facilities reflects bet-
ter adherence to emergency surgical protocols, improved 
workflow management, and the impact of SAFE-spon-
sored interventions. The most notable improvements were 
observed in Rushoroza and Rwibaale, where DDI consis-
tently decreased, aligning more closely with international 
standards (< 75  min). Nyakibale showed gradual improve-
ment, whereas Ibanda faced a minor setback in 2023, high-
lighting the need for targeted interventions to maintain 
efficiency. These findings underscore the importance of 
continuous quality improvement efforts and resource allo-
cation in sustaining the improvements in emergency obstet-
ric care.

SAFE patients experienced shorter median DDIs espe-
cially in later years. The clinical audits conducted during 
this project aimed at improving documentation and com-
pliance to standard obstetric care could have contributed 

Fig. 4  Annual compliance rates of DDI < 75 min, 2020–2023
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to this observed improvement. Other factors like data 
issues and natural learning curve can explain the higher 
DDIs in early implementation years. It worth noting 
that the trends suggest that the SAFE program may be 
associated with improved decision-to-delivery inter-
vals over time suggesting a potential benefit of the SAFE 
program in these setting. However, the absolute differ-
ence in medians was small, and the distributions showed 
substantial overlap, suggesting that while the SAFE pro-
gram may contribute to improved timeliness, its clinical 
impact may be limited and influenced by other contex-
tual factors.

Between 2021 and 2022, compliance with the < 75-min-
ute DDI standard rose significantly to above 60%, though 
the rate of increase slowed compared to the previous year. 
This trend suggests that while initial interventions had a 
substantial impact, further improvements required ongo-
ing efforts in efficiency, staffing, and resource manage-
ment. By 2023, compliance neared 70%, reflecting steady 
progress toward international benchmarks. Despite these 
gains, compliance remains below the ideal 75%, indicat-
ing the need for further systemic improvements, particu-
larly in training and protocol adherence.

The overall trend highlights that SAFE sponsorship and 
improved workflow management were instrumental in 
increasing DDI compliance. Significant improvements in 
Rushoroza and Rwibaale indicate effective strategies for 
reducing delays, while Ibanda’s slow progress suggests 
persistent operational challenges. Nyakibale’s fluctua-
tions highlight inconsistencies in emergency response. 
Continued investment in quality improvement initiatives Fig. 7  The decision to delivery intervals for category 1 cesarean section 

indications

 

Fig. 6  The distribution of cesarean section indication categories

 

Fig. 5  Annual compliance rate of DDI < 75 min by Health Facility, 2020–2023
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is essential to ensure uniform and sustained compliance 
across all facilities.

Although we used a uniform threshold of < 75 min 
for DDI compliance, this may not adequately capture 
the urgency of Category I caesarean sections, for which 
a 30-minute benchmark is recommended [29]. In our 
data, category II caesarean sections formed the majority 
of emergency procedures, while only 23% of category I 
caesarean sections achieved a decision-to-delivery inter-
val of < 30 min. This is comparable to findings from other 
low-resource settings, where timely delivery for the most 
urgent caesarean sections remains difficult because of 
delays in theatre access, staffing, anesthesia, and patient 
transfer [20, 30, 31]. These observations suggest that 
improvements in overall DDI compliance should be 
interpreted alongside category-specific performance, 
particularly for Category I emergencies.

The cesarean section rates observed in three of the 
four study facilities were notably higher than Uganda’s 
national facility-based average of 14% [7]. This elevation 
is likely due to their roles as referral centers, managing a 
higher proportion of high-risk and complicated obstetric 
cases. The variation in CS rates across the facilities likely 
reflects differences in patient volume, case complex-
ity, referral patterns, and institutional capacity. Facilities 
with higher annual CS volumes may face greater strain 
on operating theatres, anesthesia teams, and clinical 
staff—particularly during peak hours or when resources 
are limited—which can contribute to delays in achieving 
optimal DDIs [20]. Conversely, lower-volume facilities 
may have less surgical backlog and faster access to the-
atres but can still face challenges such as limited staff-
ing or reduced preparedness for managing emergencies 
[28, 32]. Understanding how facility-level factors interact 
with surgical volume to affect emergency response times 
is critical for designing targeted interventions and allo-
cating resources effectively.

This study has some limitations that warrant consid-
eration. As a retrospective record review, it is subject 
to inherent biases, including missing data, and poten-
tial inaccuracies in recorded time stamps, particularly 
in low-resource settings where data systems are often 
paper-based. Although efforts were made to validate the 
data, some documentation errors may have influenced 
the accuracy of DDI measurements. Secondly, we used 
a uniform threshold of < 75 min for DDI compliance, we 
acknowledge that this may not be appropriate for Cate-
gory I cesarean sections, where international guidelines 
recommend a 30-minute benchmark. Additionally, while 
the observed improvements in documentation and com-
pliance suggest a positive impact of the SAFE program, 
it is unclear whether these gains are sustainable without 
continued external support and oversight. The study was 
conducted in four private not-for-profit hospitals, which 

may differ in resources, staffing, and organizational cul-
ture from public facilities, thus limiting the generaliz-
ability of findings to other contexts. Future prospective 
studies, including public sector hospitals and longer fol-
low-up periods, are needed to assess long-term impact 
and broader applicability.

Policymakers should consider expanding targeted support 
programs to both public and private sectors, with appropri-
ate training and supervision to ensure quality and equity of 
care.

Lastly, the results from this study point to several 
opportunities for future research, including explor-
ing the long-term sustainability, cost-effectiveness, and 
impact on clinical outcomes, such as maternal and neo-
natal morbidity and mortality, of interventions like SAFE. 
Additionally, prospective studies assessing the influence 
of such programs on non-sponsored patients and across 
different health system levels are needed to understand 
the broader applicability and potential spillover effects of 
targeted obstetric care interventions.

Conclusions
Programs such as SAFE, which provide funding for low-
income families and introduce strict documentation and 
compliance protocols, have positive effects in improving 
DDI. To sustain and scale these improvements, it is impor-
tant to institutionalizing standardized DDI documentation 
protocols, and integrating financial risk protection mecha-
nisms into national maternal health strategies.
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