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Abstract 

Background: High maternal and neonatal mortality in Pakistan, especially in the geographically 
challenging and underserved region of Gilgit-Baltistan, underscores the urgent need to strengthen 
Basic and Comprehensive Emergency Obstetric and Newborn Care (BEmONC and CEmONC) 
services. With limited progress toward SDGs 3.1 and 3.2, this study aims to assess the health system 
issues that lead to poor maternal and neonatal health outcomes. Methods: This mixed-methods study 
evaluated the maternal and neonatal healthcare services across six high-mortality districts in Baltistan 
and Diamer, Northern Pakistan. Using the Health Facility Assessment tools, we evaluated 
infrastructure, delivery volume, signal functions, and workforce capacity. Geospatial analysis 
examined facility accessibility, while surveys captured provider confidence in managing emergencies 
and patient satisfaction via exit interviews. Focus groups with healthcare providers and pregnant 
women provided valuable insights into community experiences. Results: Out of 60 assessed 
healthcare facilities, only 25 (41.7%) were found to be functional. They included four high-volume 
CEmONC sites and 21 low-volume BEmONC centers. Only one facility met all nine signal functions. 
NICUs were available in just two facilities, while only four facilities had operating rooms. Staff were 
critically inadequate, and the existing staff lacked confidence in managing obstetric complications. 
Patient satisfaction was mixed, with concerns over delays, hygiene, and staff shortages. Although 
76.2% of BEmONC facilities were within two hours of a CEmONC facility, access to advanced care 
remains limited. Focus groups revealed barriers to access and community-led potential solutions. 
Conclusion: The study identifies critical gaps in maternal and neonatal health services across 
Baltistan and Diamer, revealing significant disparities in facility functionality, human resources, and 
service availability. An evidence-based package with a health system approach is vital to ensure 
adequate resource allocation and improved maternal and neonatal outcomes. 

Keywords: maternal and newborn health; BEmONC; CEmONC; service availability; service delivery; 
hospital system; Pakistan 
 

Introduction 

Globally, approximately 800 maternal [1] and 6,500 newborn deaths occur each day [2], with an 
additional 5,000 women experiencing stillbirths [3]. Despite significant reductions in the maternal 
mortality ratio (MMR), the rates remain disproportionately high in low- and Middle-Income 
Countries (LMICs). For instance, although the global MMR declined from 339 to 223 per 100,000 live 
births from 2000 to 2020, equivalent to a 34.3% reduction [1], a total of 287,000 maternal deaths were 
recorded in 2020, and almost 95% of them occurred in LMICs [4]. In Pakistan, the MMR is 154 per 
100,000 live births, while the newborn mortality rate is estimated at 39 per 1,000 live births, and 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 October 2025 doi:10.20944/preprints202510.0336.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.0336.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 15 

 

under-five mortality at 61 per 1,000 live births [5]. These alarming rates place Pakistan among the top 
ten countries expected to contribute 60% of all maternal deaths worldwide [6]. 

Within Pakistan, the neonatal and under-five mortality rates show significant regional 
disparities. The 2016–17 MICS reported GB accounted for 73% of neonatal and 91.8% of under-five 
deaths reported nationally. According to PDHS 2017–18, GB’s neonatal mortality rate is 47 per 1,000 
live births and under-five mortality 76 per 1,000. GB, situated in the northernmost region of Pakistan 
with a population of 1.3 million, encompasses three administrative divisions: Gilgit, Baltistan, and 
Diamer, which are further divided into ten districts. Across the ten districts, mortality rates are 
particularly high in Astore, Diamer, Ghanche, Kharmang, Shigar, and Skardu districts.  

Most maternal and neonatal deaths are preventable, but limited access, low-skilled birth 
attendance, poor quality of care, and weak implementation of interventions, especially in remote 
areas, contribute to a high death burden. The Sustainable Development Goals (SDGs) aim to reduce 
MMR to below 70 per 100,000, and neonatal and under-five mortality to 12 and 25 per 1,000 live 
births, respectively, by 2030. Efforts to reduce mortality focus on improving the availability and 
quality of care through BEmONC and CEmONC services. Effective care, as per WHO guidelines, 
requires adequate infrastructure, essential equipment, adherence to clinical standards, and timely 
access to services within two hours. 

The human resource capacity within healthcare facilities directly affects their ability to manage 
high delivery volumes and respond effectively to clinical emergencies. Addressing these factors is 
key to meeting SDG targets. In-depth assessments are crucial for identifying health system gaps and 
informing targeted strategies that enhance health systems and yield measurable outcomes. This study 
aims to assess maternal and neonatal healthcare delivery in Gilgit-Baltistan, providing insights to 
inform policies and interventions that improve health outcomes in the region. 

Methods 

Study Design and Setting 

This mixed-methods study, conducted from October 2022 to March 2023, employed cross-
sectional assessment surveys and qualitative data collection methods. The quantitative component 
included Health Facilities functionality and capacity assessment, geographical accessibility, HCPs 
confidence and experience, and patient satisfaction. Confidence was self-reported by healthcare 
providers, who rated their confidence levels using a series of statements on a Likert scale. The 
qualitative component included FGDs with LHWs, pregnant women, and mothers to gather insights. 
The study was conducted in six districts of the Baltistan and Diamer divisions of Gilgit-Baltistan (GB); 
Astore, Diamer, Ghanche, Kharmang, Shigar, and Skardu. Sporadic settlements, limited access to 
healthcare services, frequent landslides, and inadequate infrastructure characterize the districts. 
[7,17]. 

Data Collection Tools 

We utilized a structured tool that combined elements from the WHO’s Service Availability and 
Readiness Assessment (SARA), the World Bank’s Service Delivery Indicators (SDI), and the UNFPA’s 
Service Provision Assessment (SPA) tools to assess health facilities. The tool evaluated four of the six 
components of the WHO Health System Framework, including service delivery, health workforce, 
health information systems, and access to essential medicines. Within the delivery service, we 
evaluated the annual volume of deliveries. We stratified them into four categories: over 1000 (high-
volume), 365-999 (medium-volume), 60-364 (low-volume), and under 60 (very low-volume) for 
assessment and coverage. Signal functions were assessed according to WHO guidelines: BEmONC 
facilities for seven functions and CEmONC facilities for nine functions. Human resource assessment 
focused on the availability of key providers; medical officers, specialist ob/gyn, pediatricians, and 
anesthesiologists at BEmONC and CEmONC facilities. We also used a structured checklist, consulted 
facility administrators to assess service availability, functionality, and alignment with each facilityʹs 
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mandate. We also conducted geospatial analysis to estimate travel time from BEmONC to CEmONC 
facilities for emergency C-sections, using GPS and community input, aligned with WHO’s 2-hour 
travel time threshold. 

A self-assessment survey, developed by core investigators, measured HCPs’ experience and 
confidence in managing key obstetric and newborn complications. Results are presented as the 
percentage of HCPs with relevant experience and those confident in managing these complications. 
Patient satisfaction was assessed through a questionnaire. Results are presented as the percentage of 
patients satisfied with each aspect of MNCH care. The FGD guide, developed by the research team, 
explored community practices, care-seeking behavior, access to MNCH services, and redesign 
elements of service. 

Sampling  

A purposive sample of 60 MNCH health facilities (9–11 per district) was selected for facility and 
geospatial assessments. The selection, based on geographic and service diversity, was finalized 
during a consultative workshop with DHOs and health officials from Baltistan and Diamer, held in 
Skardu at project initiation (Annex 1). To assess HCPs’ confidence, experience, and patient 
satisfaction, convenience sampling was employed. A total of 79 HCPs participated, comprising 15 
doctors, 31 LHVs/midwives, and 32 medical trainees. Additionally, 117 pregnant women and 
mothers of children under one year were surveyed for patient satisfaction (refer to Annex 2). 

To assess HCPs’ confidence, experience, and patient satisfaction, convenience sampling was 
employed. A total of 79 HCPs participated, comprising 15 doctors, 31 LHVs/midwives, and 32 
medical trainees. Additionally, 117 pregnant women and mothers of children under one year were 
surveyed for patient satisfaction (refer to Annex 2). FGDs were conducted with 35 LHWs and 5 FGDs 
with pregnant women and mothers. Each FGD consisted of 6-8 participants and lasted 1.5 to 2 hours, 
with discussions conducted in local languages. 

Training and Data Collection  

A team of six trained research assistants (2 males, 4 females) from Baltistan and Diamer 
conducted data collection. All held master’s degrees, had health research experience, and were fluent 
in local languages. They received a three-day training (Oct 18–20, 2022).  

Data Analysis 

Quantitative data were entered into Research Electronic Data Capture (REDCap) and analyzed 
using STATA 17, with results presented in frequencies and percentages. Qualitative data were audio-
recorded, transcribed verbatim, and translated into English. Thematic analysis was performed to 
identify codes and develop themes, ensuring the findings were closely aligned with the data.  

Ethical Considerations 

Ethical approval was obtained from the Aga Khan University Ethics Review Committee (ERC# 
2021-6560-19740). Written informed consent was secured from all participants. 

Results 

Health Facilities Functional Capacity Assessment: Of the 60 healthcare facilities, only 41. % were 
functional and provided obstetric services. Nearly half (48.3%) were non-functional while 11. % were 
not mandated for obstetric care. (Table 1). 
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Table 1. shows the number of facilities mandated for obstetric care. 

Description 

Total 

Facilities 

Surveyed  

Facilities for 

Performing 

Childbirth / 

Deliveries 

Deliveries not conducted 

due to the absence of 

staffing or labor rooms 

Deliveries 

not a 

mandate 

Shigar 10 3 4 3 

Skardu 10 5 2 3 

Kharman

g 

10 5 4 1 

Ghanche

y 

10 6 4 0 

Diamer 10 3 7 0 

Astore 10 3 7 0 

Total (%) 60 (100) 25 (41.7) 28 (48.3) 7 (11.7) 

Health Facility Assessment: Among the 25 functional facilities providing obstetric services, 21 were 
designated as BEmONC, and 4 as CEmONC. Facilities with BEmONC services had 2 to 9 maternity 
beds per district, except Astore, which had none. Among the 21 BEmONC facilities surveyed in the 
region, a dedicated labor room was observed in only one district (Skardu). The number of dedicated 
maternity beds in the visited CEmONC facilities ranged from 8 to 33, with Diamer having the highest 
number (33). Among the CEmONC facilities, all districts had one labor room except Astore. 
Operating theatres rooms were available only in Skardu and Diamer, while blood transfusion 
services were limited to Skardu, Ghanchey, and Diamer. Level II NICU and nursery services were 
available only in Diamer and Ghanchey (Table 2). 

Table 2. shows the total number of maternity beds, labor rooms, obstetric operating theaters, facilities for 
blood transfusion capacity, and Nursery/NICUs. 

Districts Category 

Capacity 

Maternity 

Beds* 

Labor 

Room 

Obstetric 

Operating 

Theater 

Facilities 

with Blood 

Transfusion 

Facilities with 

Nursery/NICU 

Shigar  

(N=3) 

BEmONC (n 

= 3) 

6 0 N/A N/A N/A 

Skardu  

(N=5) 

BEmONC (n 

= 4) 

9 1 N/A N/A N/A 

CEmONC (n 

= 1) 

22 1 1 1 0 

Kharmang 

(N=5) 

BEmONC (n 

= 5) 

8 0 N/A N/A N/A 

Ghanchey 

(N=6) 

BEmONC (n 

= 5) 

5 0 N/A N/A N/A 

CEmONC (n 

= 1) 

15 1 0 0 1 
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Diamer 

(N=3) 

BEmONC (n 

= 2) 

2 0 N/A N/A N/A 

CEmONC (n 

= 1) 

33 1 1 1 1 

Astore 

(N=3) 

BEmONC (n 

= 2) 

0 0 N/A N/A N/A 

CEmONC (n 

= 1) 

8 0 0 1 0 

*Maternity beds are inclusive of Labor room beds; N/A= Not Applicable. 

The utilization of delivery services varied significantly in the 25 functional facilities visited, 
reflecting low utilization. Only four facilities were high-volume hospitals, and all were CEmONC 
facilities present in the Skardu, Ghanchey, Diamer, and Astore districts, reflecting congestion and 
subsequent quality of care issues in these facilities. BEmONC facilities operated at low (57%) or very 
low (43%) volumes, with the highest concentration in Ghanchey reflecting potential quality and trust 
issues among the population, who preferred to travel further to seek care at the comprehensive 
EmONC sites. (Table 3). 

Table 3. shows the delivery volume of health facilities in the six districts. 

Districts 
Category 

Capacity  

Total  

Deliveries/Annu

m  

 

 

N (%) 

N = Number of Facilities 

Very 

Low 

Volume 

(<60) 

/Annum 

Low 

Volume 

(60 – 364) 

/Annum 

Medium 

Volume 

(365-999) 

/Annum 

High 

Volum

e  

(>1000) 

/Annu

m 

Shigar  

(N=3) 

BEmONC (n = 

3) 

336 (1.8%) 1 (11.1%) 2 (16.7%) - 0 (0%) 

Skardu 

(N=5) 

BEmONC (n = 

4) 

610 (3.2%) 2 (22.2%) 2 (16.7%) - 0 (0%) 

CEmONC (n = 

1) 

3,994 (21.2%) 0 (0%) 0 (0%) - 1 (25%) 

Kharmang 

(N=5) 

BEmONC (n = 

5) 

414 (2.2%) 2 (22.2%) 3 (25%) - 0 (0%) 

Ghanchey 

(N=6) 

BEmONC (n = 

5) 

274 (1.5%) 4 (44.4%) 1 (8.3%) - 0 (0%) 

CEmONC (n = 

1) 

1,248 (6.6%) 0 (0%) 0 (0%) - 1 (25%) 

Diamer 

(N=3) 

BEmONC (n = 

2) 

477 (2.5%) 0 (0%) 2 (16.7%) - 0 (0%) 

CEmONC (n = 

1) 

10,000 (53%)* 0 (0%) 0 (0%) - 1 (25%) 

Astore 

(N=3) 

BEmONC (n = 

2) 

170 (0.9%) 0 (0%) 2 (16.7%) - 0 (0%) 
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CEmONC (n = 

1) 

1339 (7.1%) 0 (0%) 0 (0%) - 1 (25%) 

Total  

18,862 (100%) 9 (100%) 12 (100%) - 4 

(100

%) 
*Estimated range is given for the CEmONC facility of Diamer Districts. 

Signal function availability varied significantly; only two CEmONC facilities, located in Skardu 
and Chilas, offered all nine CEmONC signal functions. Ghanchey and Astore lacked C-section 
services. (see Graph 1). None of the 21 BEmONC facilities provided all seven BEmONC signal 
functions. Ten facilities (48%) offered one or none, while six (29%) provided a maximum of four signal 
functions. Astore had only one available signal function, parenteral oxytocin, but without any 
guidelines for managing pre-term deliveries. None of the facilities had parenteral anticonvulsants. 
(Graph 2). 

 

Graph 1. shows the availability of signal functions across CEmONC health facilities in the four districts. 
CEmONC was not available in Shigar and Kharmang. 

0
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9
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Skardu Ghanchey Diamer Astore

CEmONC Signal Functions (n=4)

Blood Bank C-Section
Removal of retained products of conception Manual Placenta Removal
Assisted Vaginal Deliveries Newborn Resuscitation
Parenteral Anticonvulsants Parenteral Oxytocin
Parenteral Antibiotics

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 October 2025 doi:10.20944/preprints202510.0336.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202510.0336.v1
http://creativecommons.org/licenses/by/4.0/


 7 of 15 

 

 

Graph 2. shows the availability of signal functions across BEmONC health facilities in the six districts. 

Overall, districts faced shortages in human resources Table 4. BEmONC sites lacked specialists 
with no gynecologists, pediatricians, or anesthesiologists available. Among the CEmONC facilities, 
Ghanchey had no gynecologist, Astore had no anesthesiologist, and Skardu had only one 
pediatrician. There were no medical officers appointed in BEmONC facilities of Skardu and Astore, 
and nursing staff was unavailable in Shigar, Skardu (BEmONC), and Astore (CEmONC) facilities. 

Table 4. shows the HR availability at the BEmONC & CEmONC facilities in the six districts. 

Districts Category 

Medic

al 

Officer 

Gynecologi

sts/Obstetri

cians 

Pediatricia

ns 

Nurse

s 

Midwiv

es/ 

LHVs 

Anesthet

ist/Anest

hesiolog

ists 

Anestheti

sts 

Technicia

ns 

Shigar 

(N=3) 

BEmONC (n 

= 3) 
4 N/A N/A 0 4 N/A N/A 

Skardu 

(N=5) 

BEmONC (n 

= 4) 
0 N/A 1 0 12 N/A 3 

CEmONC (n 

= 1) 
7 5 5 7 2 2 2 

Kharm

ang 

(N=5) 

BEmONC (n 

= 5) 
8 N/A N/A 3 9 N/A 6 

Ghanch

ey 

(N=6) 

BEmONC (n 

= 5) 
3 N/A N/A 4 10 N/A N/A 

CEmONC (n 

= 1) 
10 0 1 5 14 2 2 

Diamer 

(N=3) 

BEmONC (n 

= 2) 
2 N/A N/A 0 6 N/A N/A 
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CEmONC (n 

= 1) 
35 1 2 21 15 1 2 

Astore 

(N=3) 

BEmONC (n 

= 2) 
0 N/A N/A 2 5 N/A N/A 

CEmONC (n 

= 1) 
13 1 1 0 0 0 0 

Geographical Accessibility: Majority (76.2%) of BEmONC facilities were located within a two-hour 
travel distance of a CEmONC facility. (Annex 3). 

Health Workers’ experience and competence in managing emergencies revealed in the past 12 
months, only 20–27% of doctors and nurses reported managing emergencies such as eclampsia, 
postpartum hemorrhage, and newborn resuscitation, highlighting limited experience and 
competency. Confidence levels ranged from low to moderate. Approximately 27% of doctors 
reported high confidence in managing obstetric complications and newborn resuscitation compared 
to only 6% of Lady Health Visitors. LHVs and midwives served as the primary healthcare providers 
across most of the facilities providing both essential and emergency clinical care. However, their 
confidence levels were reported as generally low across all obstetric and newborn emergencies except 
for managing postpartum hemorrhage, reported to be high in 30% of LHVs. Medical trainees had 
negligible experience in managing newborns with birth asphyxia and post-asphyxia care, ranging 
between 0-6%. (Table 5). 

Table 5. shows the percentage of providers who have managed key complications in the past 12 months and 
their level of confidence. 

Description   Managed Complication in past 12 

moths 

Confidence in Managing 

Complication 

Doctors 

and 

Nurses 

 

(N=15) 

LHV/ 

Midwivesb 

(N=31) 

Medical 

Traineesc 

(N=32) 

Doctor

sa 

 

(N=15) 

LHV 

/Midwivesb 

(N=31) 

Medical 

Trainee

sc 

(N=32) 

Eclampsia/Pre-

eclampsia 
27% 10% 0% 27% 6% 0% 

Post-partum 

hemorrhage 
27% 32% 0% 13% 29% 3% 

Obstructed labor 0% 10% 0% 7% 6% 0% 

Newborn 

resuscitation 
20% 10% 3% 27% 6% 6% 

a: Doctors include FCPS, MBBS. b: LHV/ Midwives includes Midwives, LHVs, and Dais. c: Medical Trainee 
includes Medical Diploma holder, Nursing Diploma holder, medical technician, Senior Medical Technician, and 
Junior Medical Technician. 

Patient Satisfaction varied across different section of care provision. In the BEmONC sites, 
patient satisfaction varied widely: waiting times (12–61%), cleanliness (18–47%), staff availability (27–
89%), guidance received (29–78%), and medicine availability (9–53%). In the CEmONC facilities, 
cleanliness satisfaction ranged from 20% in Astore to 100% in Ghanchey. Staff availability was rated 
lowest in Astore (20%) and highest in Diamer (67%). (Annex 4).  
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Barriers to Health Service Utilization: Qualitative findings  

Our findings revealed several critical systemic barriers leading to the underutilization of MNCH 
services across the Baltistan and Diamer regions. Some of the significant challenges identified 
included rugged terrains, geographic isolation, high out-of-pocket costs, poor transport, and service 
delivery gaps. 

Long distances, rugged terrain, and seasonal road blockages severely hinder access to healthcare 
facilities. One pregnant woman noted,  

ʺReaching the health facility often means traveling through difficult terrain, especially during the 
winter when the roads are blocked by snow and landslidesʺ (Pregnant Women, Shigar). 

Lack of organized and effective referral systems further delays care, leading to suboptimal health 
outcomes, LHW highlighted. 

We have no provision for referrals. Most women have their deliveries conducted at the same facility 
where they received antenatal care, regardless of the type of facility. If the facility physician or LHV 
refer the case, we (LHW) must arrange the vehicle ourselves. They do not give us any ambulance 
facilities, so we face a lot of problems (LHW, Kharmang) 

A mother stated,  

I had previously come to one of the districtʹs headquarters hospitals for delivery, but due to a long 
journey, I lost my second child. (Mother, Ghanche) 

Limited community awareness of danger signs and knowledge around the availability of 
services delays care-seeking. A mother stated:  

Some women are aware of the problems that occur during or after childbirth, and some are not aware 
of them. (Mother, Ghanche) 

Another key theme identified was affordability and financial constraints. High out-of-pocket 
and hidden costs limit the utilization of limited service. A mother lamented,  

The cost of transport is 16,000 PKR, and we must also purchase the necessary equipment for the 
operation ourselves, which costs up to 50,000 PKR, making it difficult for us to afford (FGD, Mother, 
Ghanche). 

Low perceived quality of care, poor infrastructure, and unhygienic conditions discouraged care-
seeking, while overcrowding and provider misbehaviour further reduced service acceptability. A 
mother described,  

The biggest problem we face in the hospital is the lack of water and clean washrooms. If the clean 
facilities are available, then those are for health providers only (FGD, Mother Skardu) 

Another pregnant woman recounted a distressing experience during her delivery: When I asked 
about the operation, the staff started scolding me. I was having a lot of pain, so I got angry. Then they called 
the doctor. I waited the whole night in pain, amid a chaotic and overcrowded environment where my concerns 
went unheard. In the morning, I was operated on in an emergency, and after that, the doctor left; she did not 
even meet me. Staff continued to show the same behavior (Mother, Skardu) 

From the community’s perspective, service acceptability was shaped by social norms, cultural 
practices, and family dynamics, with husbands and mothers-in-law having a significant influence on 
women’s care-seeking decisions. One of the mothers shared: 

I went to DHQ to deliver my child, and I visited DHQ whenever I faced any problem during 
pregnancy. I go to DHQ alone. My mother-in-law makes all these decisions.” (Mother, Ghanche) 

Past experiences and perceived needs influenced care-seeking behaviour. Negative encounters, 
such as neglect, mistreatment, or poor outcomes, discouraged women from returning to facilities. 
Similarly, perceived needs influenced service use; most women did not seek post-natal care unless 
complications arose.  

With each pregnancy being different, my first experience with exceptional care made me proactive 
about post-natal care. However, complications and feeling ignored during my second pregnancy 
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affected my trust. Now with my third child, Iʹm cautious, asking more questions to ensure my 
concerns are promptly addressed (Mother, Kharmang) 

“I always prioritize my health during pregnancy because of a difficult experience with my first child. 
I didnʹt seek care early, and it led to complications. Since then, I make sure to attend all my ANC 
appointments regularly, even if I feel well, to avoid any issues (Pregnant women, Skardu).“ 

“Pregnant women in our community usually go for a check-up in the third month. And after birth, 
the baby is taken for vaccination. If there is no problem, then do not go for a checkup (LHW, Astore”)  

Male involvement in maternal and neonatal health initiatives was recognized as essential for 
raising awareness and promoting a supportive environment for maternal health. One pregnant 
woman emphasized: 

Engaging male community members is crucial for improving maternal health outcomes. When men 
understand and support women’s health, it creates a safer, more supportive environment for 
pregnancy and childbirth. (Pregnant women, Skardu) 

Community health workers and pregnant women emphasized the need to improve local 
facilities, empower local healthcare providers, reduce financial barriers, strengthen the healthcare 
workforce, and involve men in maternal care. They emphasized the importance of ensuring 
consistent availability of providers, medicines, and essential equipment at all levels of healthcare to 
enhance access and affordability. One health worker stressed: 

The Rural Health Centers should have a lady doctor, ultrasound facilities should be available, and 
the equipment required at the time of delivery should also be available (LHW, Shigar) 

Families face unexpected costs when hospitals run short (of medicines and medical supplies), forcing 
them to buy medications privately or delay treatments. Reliable access to diagnostics like ultrasounds 
and blood tests is crucial to managing expenses effectively (LHW, Ghanche) 

Improving physical access is equally critical, as poor road conditions and a lack of ambulance 
services delay emergency care, noted one health worker from Astore. 

ʺWithout proper roads and reliable ambulance services, timely patient transfers become a critical 
challenge. So, the government should build roads and improve the hospital, which lacks proper 
facilities (LHW, Astore) 

Participants emphasized the need for LHW and midwife capacity building, as well as enhanced 
coordination with specialists, to ensure integrated care. One LHW noted: 

We need training, equipment, and reliable links to ambulances and referral facilities. Doctors should 
also cooperate and value our referrals. (LHW, Astore) 

Discussion 

Our assessment of maternal and newborn facilities in Baltistan and Diamer highlights significant 
gaps in infrastructure, service delivery, and workforce capacity. This observation corroborates earlier 
research that highlights the challenges of offering obstetric services in resource-constrained settings. 
[21] The findings underscore the urgent need for systemic reforms to enhance the quality of maternal 
and neonatal care.  

Infrastructure was a key barrier to quality maternal and newborn care, with gaps in maternity 
beds, labor, operating rooms, blood bank services, NICUs, and overall system readiness highlighted 
in assessments and FGDs. These findings resonate with prior studies highlighting how limited 
infrastructure impedes the provision of emergency obstetric and neonatal care services [21,22], 
thereby contributing to adverse maternal and neonatal outcomes. Establishing standalone newborn 
units, upgrading existing facilities, and ensuring the availability of essential infrastructure and 
human resources are recommended to facilitate comprehensive emergency care provision.  

Significant disparities in delivery volumes were observed, with low use of BEmONC facilities 
and higher demand at CEmONC sites. These patterns, driven by financial, experiential, and social 
factors, highlight inefficient resource use and underscore the need for targeted interventions in 
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underserved areas. Geographic isolation and varying infrastructure contribute to service disparities,  
[12], highlighting the need to consolidate care in higher-volume facilities to optimize resource 
allocation and outcomes. 

Family involvement, particularly male participation, is essential for improving maternal health. 
Studies show that men are willing to engage in care and respond well to inclusive initiatives, thereby 
improving program effectiveness  [24]. This collective involvement can significantly enhance the 
effectiveness of maternal health programs. 

Quality care depends on effective interventions, strong infrastructure, and skilled, respectful 
providers, resulting in better outcomes and positive experiences for women and staff. The WHO 
vision defines quality of care as the extent to which healthcare services provided to individuals and 
patient populations improve the desired health outcomes [31]. It envisages a safe, effective, timely, 
efficient, equitable, and people-centered approach. WHO defines a set of ʺsignal functionsʺ as key 
interventions essential for safe and effective management of obstetric and newborn emergencies. 
These functions serve as indicators of a facility’s capacity to provide Basic and Comprehensive 
Emergency Obstetric and Newborn Care (BEmONC and CEmONC) [12].  

BEmONC includes seven functions (administration of parenteral antibiotics, oxytocic drugs, 
magnesium sulfate for pre-eclampsia and eclampsia, manual removal of placenta, removal of retained products 
of conception, and assisted vaginal delivery). In contrast, CEmONC includes all the above functions with 
the addition of Surgical delivery (Cesarean section) and blood transfusion. 

The availability of signal functions in BEmONC and CEmONC facilities is essential for 
managing newborn and obstetric complications and reducing maternal and neonatal mortality 
[11,12].  

Our findings showed that only half of CEmONC facilities provided all essential signal functions. 
In contrast, no BEmONC facility met the full criteria, critically lacking lifesaving interventions like 
anticonvulsants and oxytocin, key to preventing maternal deaths from eclampsia and hemorrhage. 
This echoes previous research demonstrating that the absence of essential signal functions 
compromises the quality of maternal and neonatal care, leading to preventable morbidity and 
mortality [11]. Enhancing service provision by ensuring the availability of all signal functions in both 
BEmONC and CEmONC facilities is recommended to align with facility mandates.  

Our study highlights severe shortages of healthcare professionals, undermining safe maternal 
care and newborn care. Many BEmONC centers lacked medical officers, and some facilities had no 
nursing staff, further straining the service delivery. The absence of specialist gynecologists, 
anesthetists, and pediatricians reflects a significant gap in emergency and comprehensive maternal 
and neonatal care. Similar staffing shortages have been documented in other resource-limited 
settings, indicating systemic challenges in recruiting, deploying, and retaining skilled healthcare 
workers, which significantly impact the quality of care and maternal mortality rates [25]. 
Strengthening human resource capacity, including the recruitment and deployment of adequately 
trained professionals, is crucial to meeting the healthcare needs of the population [25]. 

In Baltistan and Diamer, women rely heavily on outreach workers LHVs, LHWs, and Dais for 
home-based care. These frontline staff bridge gaps in remote areas but require quality capacity 
building, coaching, mentoring and integration into the broader healthcare system.  

Geographic analysis shows most BEmONC facilities are within two hours of a CEmONC facility, 
indicating generally adequate access to higher-level care per WHO guidelines [12] disparities may 
exist in remote or underserved areas. Participants in the study highlight the challenges of accessing 
health facilities due to rugged terrain and the high cost of transportation, particularly during 
emergencies and harsh weather conditions. Unreliable referral systems and a lack of centralized 
ambulance services further delay timely care. Evidence suggests that geographical barriers to 
healthcare access disproportionately affect marginalized populations, contributing to disparities in 
maternal health outcomes [26–28].  

Ensuring and enhancing access to emergency obstetric care is crucial, particularly in remote and 
underserved areas. 
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Healthcare worker competency is a critical determinant of the quality of care, good patient 
experience, and favourable outcomes. Our findings reveal limited provider exposure to maternal and 
neonatal complications, with gaps in training, supervision, and support leading to low confidence 
and poor clinical preparedness. Strengthening the capacity of healthcare providers through 
competency-based training, introduction of standard case management protocols, supportive 
supervision, adherence to evidence-based practices, and work-based coaching, innovative use of 
telemedicine, and skill development can enhance MNCH services, particularly in marginalized 
communities, contributing to the reduction of maternal and neonatal mortality rates [29].  

Our findings reveal a wide regional variation in patient satisfaction with waiting times, 
cleanliness, staff availability, guidance, and access to medicine in BEmONC and CEmONC services. 
High satisfaction in Skardu and Ghanche reflects effective service delivery, while lower satisfaction 
in Astore and Kharmang highlights gaps in infrastructure and care quality. Overcrowding and 
unprofessional provider behavior further contributed to dissatisfaction. Literature suggests these 
disparities likely stem from uneven resource allocation and management [30]. Implementing regular 
assessments and feedback mechanisms can help identify areas for improvement and ensure adequate 
coverage and patient-centered care across all regions. 

Strengths and Limitations 

This study’s strength lies in its mixed-methods approach, which offers a comprehensive 
assessment of maternal and newborn services in Gilgit-Baltistan, marking one of the first efforts to 
explore these remote valleys. Purposive facility sampling and diverse data collection enriched the 
analysis of both capacity and patient experience. Limitations include potential selection bias, limited 
generalizability due to the region’s unique context, and reliance on self-reported data. Despite these 
limitations, the studyʹs methodological rigor offers valuable insights into the healthcare challenges in 
the area. 

Conclusions 

The findings underscore significant gaps in maternal and neonatal healthcare in Baltistan and 
Diamer, driven by inequities in access, infrastructure, and service delivery. Achieving SDG targets 
requires a comprehensive approach, strengthening health systems, adopting innovative workforce 
models, leveraging technology to reach marginalized populations, and investing in data-driven, 
competency-based care. These insights provide a valuable foundation for informing policy and 
advancing sustainable improvements in maternal and newborn health in Gilgit-Baltistan and similar 
settings. 
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