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Background Abortion-related complications significantly contribute to mater-
nal morbidity and mortality globally. Post-abortion care (PAC) services are es-
sential to safeguarding women’s rights by substantially mitigating the health 
risks associated with abortions – a step which is fundamental to achieving re-
productive and maternal health-related Sustainable Development Goals.

Methods We conducted a secondary analysis of data from the nationally repre-
sentative Service Provision Assessment (SPA) surveys conducted between 2015 
and 2024 across three regions in seven low- and middle-income countries: Af-
ghanistan, Bangladesh, Nepal, the Democratic Republic of Congo (DRC), Ethi-
opia, Senegal, and Haiti. We included 2951 primary facilities and 473 referral 
facilities offering normal delivery services. We used PAC signal functions to 
report capacity to provide basic and comprehensive PAC services in primary 
and referral facilities, respectively.

Results Of all primary facilities offering normal delivery services, 50% in Af-
ghanistan, 1% in Bangladesh, 8% in Nepal, 5% in DRC, 34% in Ethiopia, 38% 
in Senegal, and 19% in Haiti had the capacity to provide basic PAC services. Of 
the referral facilities, 47% in Afghanistan, 16% in Bangladesh, 50% in Nepal, 
52% in DRC, 75% in Ethiopia, 46% in Senegal, and 32% in Haiti had the capac-
ity to provide comprehensive PAC services. Primary facilities in Bangladesh, 
DRC, and Nepal had critical gaps in referral, ie, effective communication with 
referral centres and availability of a functional vehicle for emergency trans-
portation. In referral facilities, 74% in Bangladesh and 59% in Nepal had the 
provision of blood transfusion. In terms of basic PAC services in primary fa-
cilities, the capacity of Senegal (from 16% in 2015 to 38% in 2019; P = 0.001) and 
Haiti (from 12% in 2013 to 19% in 2018; P = 0.007) increased, but the capacity 
of Bangladesh decreased (from 4% in 2014 to 1% in 2017; P = 0.016) over time.

Conclusions There are substantial gaps in the capacity to provide basic and 
comprehensive PAC services in the selected countries. Investing in primary 
healthcare and improving communication and transportation should be the 
priority for enhancing basic PAC services, while strengthening referral hos-
pitals to effectively handle emergencies and conduct major surgeries could 
significantly bolster their capacity to provide comprehensive PAC services.

© 2025 The Author(s)

Abortion is a major public health concern globally [1]. According to the 
World Health Organization (WHO), approximately 73 million induced 
abortions occur each year, with 45% being classified as unsafe [2]. 
Complications related to abortion, particularly unsafe abortions, con-
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tribute to more than 16 thousand maternal deaths and 1.1 million disability-adjusted life years 
(DALYs) every year [3]. Approximately 99% of these abortion-related deaths and disabilities hap-
pen in low- and middle-income countries (LMICs) [3].

Post-abortion care (PAC) encompasses a comprehensive package of services tailored to meet 
the needs of women who have undergone spontaneous or induced abortions. As a fundamen-
tal human right, it is considered an essential health service [4,5]. This comprehensive approach 
includes emergency treatment for abortion-related complications, such as haemorrhage, infec-
tions, or retained products of conception, as curative elements. It also incorporates counselling 
on family planning methods as a preventive component, emphasising the importance of birth 
spacing and contraceptive use to prevent unintended pregnancies and subsequent abortions [6]. 
Mid-level health service providers that offer normal delivery services in health facilities can 
effectively administer PAC [1,7], which, by ensuring safe, timely, and respectful care, functions 
as a cost-effective strategy to mitigating preventable morbidity and mortality associated with 
abortion-related complications [8]. Unfortunately, in LMICs, only 6% of women requiring PAC 
services following unsafe abortions actually receive them [9].

A comprehensive understanding of healthcare facility capacity, including their availability, read-
iness, and functionality, could uncover gaps and guide targeted interventions to enhance cov-
erage and quality of PAC services [10]. Regrettably, limited evidence exists regarding the status 
and capacities of healthcare facilities to provide PAC services, particularly in LMICs and settings 
with limited resources. An earlier study conducted using data from 2007 to 2015 highlighted gaps 
in PAC service provision across 10 LMICs, including Bangladesh, Haiti, Kenya, Malawi, Namibia, 
Nepal, Rwanda, Senegal, Tanzania, and Uganda [11]. Yet the establishment of the Sustainable 
Development Goals (SDGs) and the coronavirus disease 2019 (COVID-19) pandemic affected the 
health systems and essential services worldwide – including PAC services [12–15]. An in-depth 
understanding PAC capacity in the post-pandemic era is crucial for adapting services to the evolv-
ing context. Therefore, in this study, we aimed to understand the current capacity of health sys-
tems to provide PAC services and report the change in PAC capacity in selected LMICs over the 
time period of 2015–24.

METHODS

Data sources
We conducted a secondary analysis of data from Service Provision Assessment (SPA) surveys 
carried out by the Demographic and Health Surveys programme. The SPA is a cross-sectional 
assessment of health facilities on the general availability, readiness and functionality of a range 
of services, such as basic amenities, commodities, family planning, antenatal care, delivery and 
newborn care, post-natal care, child care, and diagnostics. It is conducted with a nationally rep-
resentative sample, including all major types of health facilities in a country [16].

We identified 12 surveys conducted between 2015 and 2024 across seven countries (Figure S1 in the 
Online Supplementary Document). For countries with multiple rounds of SPA within this period, 
we selected the most recent round of SPA. Finally, we included data from surveys in Afghanistan 
(2018–19), Bangladesh (2017), Nepal (2021), DRC (2017–18), Ethiopia (2021–22), Senegal (2019), and 
Haiti (2017–18) for analysis. Details regarding the SPA methodology, sampling, data collection 
tools and data collection procedure are available elsewhere [17].

Facilities providing delivery services should theoretically be able to provide post-abortion care 
[11]. We therefore included all health facilities with completed interviews that reported offer-
ing delivery services in our analysis: 112 (out of 142) from Afghanistan, 358 (out of 1524) from 
Bangladesh, 1328 (out of 1380) from the DRC, 217 (out of 1158) from Ethiopia, 361 (out of 1007) 
from Haiti, 805 (out of 1576) from Nepal, and 243 (out of 425) from Senegal (Table S1 in the Online 
Supplementary Document).
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Signal functions
We adopted the signal functions identified by Campbell and colleagues [10] in reporting the capaci-
ties of public health facilities to provide PAC services; they identified eight signal functions to eval-
uate the capacity of health facilities in delivering basic PAC services and nine signal functions for 
assessing comprehensive PAC service (Table 1; Table S2 in the Online Supplementary Document).

The basic PAC signal functions comprise commodities or services to ensure facilities can pro-
vide immediate support for less complicated cases following an abortion and referring severe 
cases, which include:

1. the removal of retained products of conception;
2. the administration of parenteral antibiotics;
3. the administration of parenteral uterotonics;
4. the administration of intravenous fluids;
5.  the provision of at least one modern, short-acting family planning method at the time of 
the survey;

6. communication with referral facilities;
7. having a vehicle with fuel to transport patients needing referral;
8.  having staff capable of undertaking normal deliveries on duty or who are on call for 24 
hours per day, seven days per week.

Comprehensive PAC signal functions comprise commodities or services for all basic functions 
and speciality care essential for managing complications and include:

1. the removal of retained products of conception;

2. the administration of parenteral antibiotics;
3. the administration of parenteral uterotonics;
4. the administration of intravenous fluids;
5.  the provision of at least one modern, short-acting family planning method at the time of 
the survey;

6. the administration of blood transfusions;
7.  the capacity to undertake major abdominal surgery (proxied by the provision of caesar-
ean section)

8.  the provision of at least one long-acting reversible family planning method (intrauterine 
devices or hormonal implants) or permanent method (i.e., female and male sterilisation) 
at the time of the survey;

9.  having staff capable of doing caesarean sections on duty or who are on call for 24 hours 
per day, seven days per week.

Five signal functions (1–5) are common to both basic and comprehensive PAC services. Besides 
the first five signal functions, comprehensive PAC services included four more. Basic PAC ser-
vices (all basic signal functions) should be available in all facilities offering childbirth services, 
while comprehensive PAC services (all comprehensive signal functions) should be available in 
all referral facilities.

Statistical analysis
We imported the data from each country into Stata, version 17.0 (StataCorp LLC., College Station, 
Texas, USA) for cleaning and analysis. We adjusted the number of facilities of each type to reflect 
their proportional contribution to the total number of facilities, aligning with the overall dis-
tribution of health facilities in each respective country. We then organised the results based on 
the years of the surveys and the type of facility (primary and referral) according to each country 
(Table S3 in the Online Supplementary Document).
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We initially reported the proportion of facilities (both primary and referral) that performed each 
of the signal functions to provide basic and comprehensive PAC services, after which we assessed 
their capacity to provide basic PAC services with a composite indicator adopting three definitions: 
most restrictive, less restrictive and least restrictive [10,11,17–19]. The most restrictive indicator 
included all eight basic signal functions. The less restrictive composite indicator included all basic 
signal functions except staff availability (24/7) to perform normal deliveries (basic signal func-
tion 8). The least restrictive composite indicator included all basic signal functions except staff 
availability (24/7) to perform normal deliveries (basic signal function 8), capacity to communi-
cate with referral facilities (basic signal function 6), and vehicles with fuel to transport patients 
needing referral (basic signal function 7). This indicator also includes the availability of long-act-
ing or permanent family planning methods (comprehensive signal function 8).

We also used three tiers of indicators to assess the facilities’ capacity to provide comprehensive 
PAC services. The most restrictive indicator considered all aspects necessary for delivering PAC 
services, including all nine comprehensive signal functions. Less restrictive indicator excluded 
personnel who could deliver services at the primary facility level ie, staff availability (24/7) and 
those qualified to perform caesarean sections at the referral level (comprehensive signal function 
9). Least restrictive indicator approach went further by omitting the requirements for the ability 
to perform major abdominal surgeries (comprehensive signal function 7). This tiered approach 
helped us evaluate the facilities’ capacities in a more nuanced way.

We reported the current status and capacity based on the latest available data (2015–24). 
Additionally, we analysed the trend in the capacity to provide basic PAC services and compre-
hensive PAC services for each country (based on the availability of data) over time. We used pro-
portion tests to report any significant changes. All proportions were reported with 95% confi-
dence intervals (CIs), and the significance level was set at P < 0.05.

RESULTS

Status of signal functions to provide PAC services
Approximately 84% of primary facilities in Afghanistan had a functioning surgical apparatus 
(either a vacuum aspirator or a D&C kit) at the time of the survey for removing retained products 
of conception (basic signal function 1), in contrast to only 39% in Bangladesh and 40% in Nepal. 
Furthermore, more than three-fourths of the facilities in Afghanistan (84%), Bangladesh (98%), 
Ethiopia (94%), and Haiti (84%) had ever administered parenteral antibiotics (basic signal func-
tion 2). However, this figure was significantly lower in Nepal (31%). Regarding family planning, 
over four-fifths of the facilities in Afghanistan (80%), Bangladesh (98%), Ethiopia (99%), Senegal 
(92%), and Haiti (82%) had at least one modern, short-acting family planning method available or 
provided counselling on natural methods at the time of the survey (basic signal function 5). This 
proportion was 59% in Nepal and 69% in the DRC. In terms of communication infrastructure, 
nearly all facilities in Afghanistan (93%) and three-fourths of the facilities in Senegal (77%) and 
Haiti (75%) had a functioning device to communicate with referral facilities (basic signal function 
6). However, only 8% of facilities in Bangladesh and 18% in Nepal had this capacity. Regarding 
patient transportation, approximately 91% of facilities in Afghanistan and 88% in Ethiopia had a 
functional vehicle with fuel or access to a vehicle for referring patients to higher-level facilities 
(basic signal function 7), compared to only 13% in Bangladesh and 16% in the DRC. Finally, con-
cerning staff capacity (basic signal function 8), more than 90% of facilities offering childbirth 
services in Afghanistan, DRC, Ethiopia, and Senegal had personnel trained in conducting vagi-
nal births, available 24 hours a day, seven days a week. In Bangladesh and Nepal, this proportion 
was close to 50% (Table 2).

More than three-fourths of all referral facilities in all countries had a functioning surgical appara-
tus (either a vacuum aspirator or a D&C kit) at the time of the survey for removing retained prod-
ucts of conception (comprehensive signal function 1). It was almost universal in Afghanistan (97%) 
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and Ethiopia (97%). Almost all referral facilities in all countries had ever administered parental 
antibiotics (comprehensive signal function 2), except in Nepal (approximately 69%). Injectable 
uterotonics (comprehensive signal function 2) were almost universally available in all countries, 
except in Nepal (75%). More than 90% of all referral facilities in the selected countries had intrave-
nous fluids (comprehensive signal function 4) available on the day of the survey, except for those 
in Nepal (78%). Modern short-acting family planning methods (comprehensive signal function 5) 
were available in 90% of facilities in Afghanistan and 95% of facilities in Ethiopia. However, the 
availability was between 70% and 80% in Bangladesh, Nepal, and DRC. Haiti had the lowest availa-
bility at 59%. Almost all (98%) of the referral facilities in DRC performed blood transfusions (com-
prehensive signal function 6) in the past three months. The presence of this functionality ranged 
between 78% and 88% for the facilities in Afghanistan, Ethiopia, Senegal and Haiti, and was much 
lower in Bangladesh (54%) and Nepal (59%). The provision to undertake major abdominal surgery 
(comprehensive signal function 7), represented by the performance of a caesarean section in the 
past three months, varied across countries. Nepal and Bangladesh registered the lowest function-
ality at 58% and 65%, respectively, while more than 80% of the rest of the countries had around 
80% or more capacity. More than 80% of the referral facilities in all countries had at least one 
long-acting method or permanent method of family planning (comprehensive signal function 8) 
available at the time of the survey, with the exception of Nepal (68%). Finally, approximately 80% 
or more of the referral facilities in all countries had 24/7 availability (on duty or on-call) of staff 
capable of performing caesarean sections (comprehensive signal function 9), except for Nepal and 
Bangladesh, which were at 57% and 61%, respectively (Table 3).

Capacity to provide PAC services
The capacity to provide basic PAC services (all eight signal functions) was the highest in 
Afghanistan (50%), followed by Senegal (38%), Ethiopia (34%), and Haiti (19%). Less than 10% of 
the primary facilities in Bangladesh (1%), DRC (5%), and Nepal (8%) had this capacity. When con-
sidering the less restrictive definition, the capacity almost remained unchanged across all coun-
tries. However, when considering the least restrictive definition, the capacity to provide basic 
PAC services was the highest in Ethiopia (75%), followed by Senegal (57%), Afghanistan (52%), 
and Haiti (31%), and was lowest in Bangladesh at 9% (Figure 1, Panel A).

Table 2. Status of signal functions to provide basic PAC services among primary facilities offering delivery services in 
seven LMICs, 2015–24

South Asia Sub-Saharan Africa Caribbean

Signal functions Afghanistan 
(n = 67)

Bangladesh 
(n = 266)

Nepal 
(n = 702)

Democratic 
Republic of Congo 

(n = 1196)

Ethiopia 
(n = 193)

Senegal 
(n = 231)

Haiti 
(n = 296)

Basic signal function 1: removal of 
retained products of conception 84% 39% 40% 63% 86% 74% 71%

Basic signal function 2: administer 
parenteral antibiotics 84% 98% 31% 79% 94% 77% 84%

Basic signal function 3: administer 
parenteral uterotonics 94% 50% 56% 96% 99% 95% 94%

Basic signal function 4: administer 
intravenous fluids 100% 45% 58% 81% 97% 94% 96%

Basic signal function 5: provision 
of at least one modern, short-acting 
family planning method at the time 
of the survey

80% 98% 59% 69% 99% 95% 82%

Basic signal function 6: capacity to 
communicate with referral facilities 93% 8% 18% 51% 48% 77% 75%

Basic signal function 7: vehicle with 
fuel for referral 91% 13% 48% 16% 88% 70% 47%

Basic signal function 8: staff capa-
ble of undertaking vaginal deliver-
ies available 24 h per day, seven days 
per week

95% 48% 58% 96% 93% 99% 82%
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Ethiopia had the highest capacity (75%) in providing comprehensive PAC (most restrictive com-
posite indicator), followed by the DRC (52%) and Nepal (50%). Haiti, Senegal, and Afghanistan 
showed low to moderate capacity, ranging from 32% to 47%. Bangladesh had the lowest capac-
ity to provide comprehensive PAC services (16%). The capacities remained relatively unchanged 
in all countries when reporting with the less restrictive definition, except for Bangladesh (19%). 
When considering the least restrictive definition, the capacity to provide comprehensive PAC was 
the highest in Ethiopia at 75% and the lowest in Bangladesh at 25% (Figure 1, Panel B). All esti-
mates presented in the results section are provided with 95% CI in Tables S4 and S5 of the Online 
Supplementary Document.

Trend in capacity to provide PAC services
In terms of basic PAC services in primary facilities (Figure 2; Table S6 in the Online Supplementary 
Document), the capacity of Senegal (from 16% in 2015 to 38% in 2019; P = 0.001) and Haiti (from 
12% in 2013 to 19% in 2018; P = 0.007) increased over time. However, the capacity in Bangladesh 
decreased over time (from 4% in 2014 to 1% in 2017; P = 0.016).

DISCUSSION
All health facilities offering childbirth services should have the capacity to offer PAC, regardless 
of the abortion method, who performed it, or whether it was permitted or not in that country. 
The aftermath of abortion can starkly amplify women’s physical and mental complications and 
may lead to fatal consequences [2,20]. This is compounded by the existing inadequacies in health-
care systems and service delivery provisions, particularly concerning women’s needs, and the 

Table 3. Status of signal functions to provide comprehensive PAC services among referral facilities offering delivery ser-
vices in seven LMICs, 2015–24

South Asia Sub-Saharan Africa Caribbean

Signal functions Afghanistan 
(n = 45)

Bangladesh 
(n = 92)

Nepal 
(n = 132)

Democratic 
Republic of Congo 

(n = 24)

Ethiopia 
(n = 65)

Senegal 
(n = 103)

Haiti 
(n = 12)

Comprehensive signal function 1: 
removal of retained products of con-
ception

97% 75% 79% 82% 97% 87% 82%

Comprehensive signal function 2: 
administer parenteral antibiotics 92% 99% 69% 95% 99% 96% 100%

Comprehensive signal function 3: 
administer parenteral uterotonics 92% 97% 75% 99% 99% 100% 98%

Comprehensive signal function 4: 
administer intravenous fluids 100% 94% 78% 93% 96% 100% 100%

Comprehensive signal function 5: 
provision of at least one modern, 
short-acting family planning method 
at the time of the survey

90% 74% 70% 80% 95% 75% 59%

Comprehensive signal function 6: a 
blood transfusion 78% 54% 59% 98% 87% 79% 88%

Comprehensive signal function 7: 
undertake major abdominal surgery 
(proxied by provision of caesarean 
section)

92% 65% 58% 98% 92% 79% 86%

Comprehensive signal function 8: pro-
vided at least one long-acting, revers-
ible family planning method or per-
manent method at time of the survey

82% 91% 68% 90% 98% 100% 84%

Comprehensive signal function 9: has 
staff capable of doing caesarean sec-
tions on duty or who are on call 24 h 
per day, seven days per week

90% 61% 57% 97% 91% 79% 81%
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Figure 1. Capacity to provide basic PAC services across seven LMICs, 2015–24. Panel A. Primary facilities. Panel B. 
Comprehensive PAC services in referral facilities.
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Figure 2. Trends in capacity to provide basic PAC services across seven LMICs. Panel A. Primary facili-
ties. Panel B. Comprehensive PAC services in referral facilities.

pervasive stigma surrounding abortion [20–22]. We comprehensively examined health facilities 
based on a set of validated signal functions and reported the gaps in the capacity to provide basic 
and comprehensive PAC services in seven LMICs across sub-Saharan Africa, South Asia, and the 
Caribbean [10,11]. We also identified the variability and specific gaps in the provision of individ-
ual signal functions across these seven countries in primary and referral facilities separately. 
The comprehensive reporting of gaps in PAC services with nationally representative sample of 
health facilities in the post-COVID-19 era highlights the uniqueness, importance, and implica-
tion of this study for policy and programme planning. As we focussed only on facilities offering 
delivery services, it is worth noting that the proportion of facilities with basic and comprehensive 
PAC capability would have likely been lower if all types of facilities were included.

It is also worth noting that health systems in Afghanistan, Bangladesh, Nepal, the DRC, Ethiopia, 
Senegal, and Haiti differ widely due to sociopolitical, economic, and infrastructural factors, while 
the countries themselves differ by population, gross domestic product, health expenditure, and 
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maternal mortality rates (Table S7 in the Online Supplementary Document). Political instability 
can disrupt funding [23] and hinder infrastructure development [24], while corruption diverts 
resources intended for healthcare, leading to shortages of medicines, supplies, and trained per-
sonnel [25,26]. Additionally, social inequality, often worsened by weak policies, limits access to 
care for marginalized populations, further straining health systems [27,28].

Primary care facilities are the first point of contact for availing essential services, including PAC. 
They are expected to provide basic preventive, promotive, and curative services to women after 
they experience abortion, and perform early stabilisation and appropriate referral for compli-
cated cases [29,30]. Ensuring the availability, readiness, and functionality of such basic services 
in primary facilities is particularly important for populations residing in rural and urban areas 
with geographical inaccessibility or financial hardship [31]. Unfortunately, we found substantial 
gaps in the capacity to provide basic PAC services in the selected countries. Around half of the 
primary facilities in Afghanistan have the capacity to provide basic PAC, and even fewer (<10%) 
in Bangladesh, Nepal, and DRC. The overall capacity of these countries’ facilities to provide basic 
emergency obstetric care and curative care in these countries is also grossly inadequate and inap-
propriate [32–34]. These gaps highlight the apparent lack of prioritising not just PAC services but 
the overall primary healthcare in policy and programmes.

Although the provision of some signal functions (individually) was relatively higher in some coun-
tries, we observed major gaps when reporting the overall capacity (provision of all signal func-
tions together). This emphasises the need for dropping vertical interventions and promoting a 
health system-strengthening approach focussed on primary healthcare related to reproductive, 
maternal, and child health services in these countries and other LMICs with similar challenges. 
The provision of communication with referral facilities and emergency transportation was also 
inadequate in most countries, except Afghanistan. Therefore, communication and transportation 
should be considered as a fundamental and priority component of the health system strengthen-
ing for enhancing primary healthcare.

Referral facilities serve as the final point of contact for patients requiring critical attention and 
specialised care after experiencing an abortion. These facilities should have comprehensive 
availability, readiness, and functionality of PAC services to deal with emergencies and compli-
cations, and they thus play a defining role in averting abortion-related deaths and disabilities [35]. 
We found that the overall capacity to provide comprehensive PAC services in referral facilities is 
somewhat better than the capacity to provide basic PAC services through primary facilities, but 
that it is still unacceptably inadequate, as it ranges between 52% (in DRC) and 16% (in Bangladesh) 
in the selected countries. Such gaps are also evident in providing comprehensive obstetric care 
[32–34] and paediatric inpatient care [36,37] in these selected countries and other resource-lim-
ited settings. The gaps are particularly prominent for performing blood transfusions and major 
surgeries, including caesarean sections. This delineates the under-preparedness of the referral 
facilities in managing medical emergencies and advanced complications related to reproductive, 
maternal and child health. Investing in referral hospitals to enhance the capacity of emergency 
management and perform major surgeries can substantially benefit reproductive health services, 
including comprehensive PAC services, and accelerate the progress towards achieving the SDG 
goals [38]. There are wide variations in the status of health facilities to provide basic and com-
prehensive PAC services based on individual signal functions, both within and across countries.

Afghanistan has one of the highest maternal mortality ratios globally [29], with unsafe abortion 
being one of the leading causes of maternal death [39]. However, the status of many of the PAC 
signal functions in Afghanistan is better than that of other countries included in our analysis. 
One of the possible explanations for such a high level of signal function provision (compared 
to other countries) is the operational definition of primary facilities. Only private clinics were 
included as primary facilities in Afghanistan’s SPA [40]. It is understandable that the availabil-
ity, readiness and functionality of for-profit private facilities offering childbirth services could 
be better than the publicly funded primary care centres of other LMICs included in this analy-
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sis. Moreover, only 67 primary facilities were included from Afghanistan, which is considerably 
less than the other countries (206 in Bangladesh, 702 in Nepal, 193 in Ethiopia, and 296 in Haiti). 
Given this limited sample size and focus on private facilities, we are not certain whether this led 
to an overestimation or underestimation of the national capacity, but it may have affected the 
national representation of our findings for Afghanistan in any case. This high level of signal func-
tion provision may not translate into high-quality care due to gaps in the knowledge and capacity 
of birth attendants in both public and private facilities, as highlighted by previous research [29]. 
Prioritising reproductive and maternal health services and focussing on referral hospitals with 
significant technical assistance and financial investments by the global health and development 
communities might explain this high level of provision in Afghanistan, a country impacted by 
war, with predominantly conservative religious and social values [41,42]. However, this focus is 
often driven by specific donor interests, which may not adequately address the broader maternal 
health issues contributing to the high maternal mortality ratio [43,44].

Ethiopia, like Afghanistan, has a higher status for many of the signal functions needed to pro-
vide both basic and comprehensive PAC services compared to other countries. The provision is 
almost universal (close to 90% or more) for all basic and comprehensive signal functions, except 
communicating with referral facilities. In particular, Ethiopia is the only country in our analy-
sis demonstrating more than 90% provision of modern short-acting family planning methods in 
both primary and referral facilities. These findings are consistent with another study reporting 
high (89%) capacity of health facilities to provide post-abortion family planning services [30]. In 
recent years, the Government of Ethiopia has taken a comprehensive approach to strengthen 
reproductive healthcare, including enhancing the post-abortion family planning services [45].

In Bangladesh, there wide variations in the status of health facilities to provide basic and com-
prehensive PAC services based on individual signal functions. Among basic signal functions, 
the provision was 98% for administering parenteral antibiotics and offering modern short-act-
ing family planning methods. Conversely, the provision was particularly poor for communicat-
ing with referral facilities (8%) and emergency transportation (13%). There were also substan-
tial gaps in the provision of removing retained products of conception (39%) and administering 
intravenous fluid (45%). The apparently high provision of administering parenteral antibiotics 
could be due to the wide availability, relatively inexpensive, and often indiscriminate use of anti-
biotics in Bangladesh [46]. Studies conducted in primary-level hospitals in the country found that 
86–100% of hospitalised patients received antibiotics, predominantly based on empirical prac-
tices rather than following standard guidelines [47–49]. The Ministry of Health in Bangladesh has 
a dedicated directorate (known as the Directorate General of Family Planning) to promote and 
provide family planning services, which overlooks a large (>3500) network of primary facilities 
(known as Union Health and Family Welfare Centres) throughout the country [50]. Such Centres 
accounted for most of the primary facilities of Bangladesh included in our analysis. The relatively 
high provision of offering modern short-acting family planning methods could be due to the suc-
cess of Bangladesh’s vertical family planning programme and dedicated service delivery mecha-
nism. However, such provision was not observed for communicating with referral facilities and 
emergency transportation. Other studies have also highlighted the critical gaps in the provision 
of referral care pathways in Bangladesh [51–53]. Although the clinical guidelines of Bangladesh 
acknowledge referral as a fundamental component of care, it is rarely prioritised in policy and 
programme planning. This is evident by the lack of strategic investments in emergency manage-
ment, referral and transportation in the 4th Health, Population and Nutrition Sector Programme 
of Bangladesh, which was implemented between 2016 and 2024 [54]. This is also true for other 
comprehensive signal functions, such as blood transfusion and undertaking major surgeries, 
including caesarean section in referral facilities in Bangladesh.

Nepal, one of the South Asian countries, has demonstrated remarkable achievements in maternal 
and child health over the past two decades [55]. However, the status of most of the signal functions 
in Nepal was worse than that of other countries included in our analysis. In 2015, Nepal adopted 
a new constitution with three levels of self-governance: federal, provincial, and local/municipal. 
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Seven provincial governments are now mandated to provide basic hospital services, in collabo-
ration with local and federal authorities [56]. However, this transition from a centralised health 
system to a more decentralised governance structure has encountered various challenges result-
ing in significant gaps in the provision and coordination of several services. The sub-optimum 
provision of signal functions to provide basic and comprehensive PAC services could be linked 
to these unintended consequences of this transition. Also, a prior study reported significant gaps 
in service availability, supplies and human resources related to contraceptive counselling [57].

Upon closer examination of trends, most countries have shown slight improvements over the last 
decade, with Bangladesh demonstrating a decrease at the primary level. All countries have gener-
ally seen an increase, albeit minimal, in their ability to provide comprehensive PAC. Specifically, 
Senegal and Haiti observed significant progress in basic PAC is primary level facilities. This 
advancement in Senegal is attributed to reproductive health-focussed policies, increased interna-
tional funding, and improved healthcare provider training [58]. Public awareness campaigns have 
also promoted care-seeking among women, aligning with broader initiatives aimed at enhancing 
maternal health and reducing unsafe abortion. In Haiti, international aid has bolstered train-
ing programmes and strengthened healthcare facilities [59]. Despite persistent political insta-
bility, these interventions, alongside community engagement and educational campaigns, have 
raised awareness of reproductive health and expanded PAC access for women [60]. In contrast, 
PAC capacity in Bangladesh has declined, mainly due to less effective health policies and shifting 
funding priorities away from maternal health [61,62]. Sociocultural barriers (such as abortion-re-
lated stigma) and limited healthcare infrastructure further restrict access to PAC services [22,63]. 
Addressing these barriers is essential to improving maternal health outcomes in Bangladesh.

Therefore, it remains important to highlight that proactive efforts are needed in line with SDG 
targets 3.7 and 5.6 of goals 3 and 5, respectively. These targets aim to achieve universal health 
coverage by ensuring access to essential sexual and reproductive healthcare services, while pro-
moting gender equality through the empowerment of women and their reproductive rights.

Strengths and limitations
We used SPA data sets from seven countries for this analysis. The SPA uses validated tools, adopts 
a standard data collection and data quality monitoring approach, and conducts surveys with 
nationally representative samples of health facilities. Therefore, we consider the validity, reliabil-
ity (compared across countries and time), and representativeness of the findings to be among the 
main strengths of our study. Also, we used the signal functions, primarily developed by Campbell 
et al. [10] and later used by others [64,65], to report the overall capacity of health facilities to pro-
vide basic and comprehensive PAC services. Signal functions are a globally accepted and widely 
used approach to assess the capacity of health facilities, which has been in use in maternal health 
for the past few decades and has recently been gaining traction in research on newborn health 
[37,66,67]. We also reported the changes in the capacity to provide PAC services over time, offer-
ing insights into progress and areas needing improvement.

Our study also has several limitations. We reported the capacity to provide PAC services only 
among facilities offering childbirth services, but could not include those that do not due to the 
lack of information on key PAC signal functions. We are aware that some of the excluded facili-
ties could have been offering PAC services. However, more than half of the referral facilities of 
the selected countries offer childbirth services, so we expect the effect of the possible selection 
bias on the overall capacity (reported in this paper) of facilities would be minimal. Yet admittedly, 
our estimates suggest that a large proportion (53%) of primary facilities in the selected countries 
do not offer childbirth services. We therefore acknowledge that the overall capacity of primary 
facilities reported here could be affected by sampling limitations, which may reduce the general-
isability of our findings. While the SPA survey adopts a multi-stage sampling approach to ensure 
representative data, certain countries may have excluded specific types of health facilities from 
the sampling frame. This exclusion could affect the comprehensiveness of data, as the absence 
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of particular facility types in countries like Afghanistan might lead to an incomplete reflection 
of health service capacity in those countries.

Usually, a facility is considered to have a signal function if it was performed in the past three 
months [68]. However, Campbell et al. [10] extended the period to 12 months to ever (perform 
the function) for several signal functions and included availability and readiness as criteria for 
defining some of the other signal functions. Although we used the operational definitions of sig-
nal functions proposed by Campbell et al. [10], we recommend interpreting the findings consid-
ering these differences. Lastly, we reported the change over time in the capacity of health facil-
ities to provide basic and comprehensive PAC services. Although we observed some changes for 
several countries, most of these differences were not statistically significant, primarily due to 
the small sample size of health facilities included in our analysis.

CONCLUSIONS
We observed substantial gaps in the capacity to deliver both basic and comprehensive PAC ser-
vices in the selected countries. Among the basic signal functions, key challenges include inade-
quate communication with referral facilities and insufficient emergency transportation systems. 
To address these, it is essential to adopt a health system strengthening approach that prioritises 
the integration of reproductive, maternal, and child health services within primary healthcare 
frameworks, with particular emphasis on improving communication and transportation infra-
structures. The gaps among comprehensive signal functions are particularly prominent for per-
forming blood transfusion and major surgeries, including caesarean sections. Strengthening the 
capacity of referral hospitals to effectively manage obstetric emergencies and perform major 
surgeries can substantially increase the capacity of PAC services. Each country requires a con-
text-specific investment strategy, informed by the gaps identified in this analysis (Table S8 in the 
Online Supplementary Document).
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