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Abstract: In low-resource settings, persistent gaps in maternal and child health service delivery 

undermine efforts to improve outcomes. This study aimed to audit utilisation patterns of maternal 

and child health services and to identify critical service-delivery gaps in a rural district of Pakistan. 

Data were collected from 842 mothers of children under five and pregnant women attending three 

primary-level health units and two referral centres over a 12-month period; key indicators included 

antenatal care (ANC) attendance, institutional delivery, postnatal care (PNC) visits, and full 

immunisation coverage. We observed that only 46.3 % of women attended ≥ 4 ANC visits (mean 

± SD: 3.2 ± 1.8), 58.9 % delivered in a health facility, 39.7 % received a PNC visit within 48 hours, 

and just 52.4 % of under-five children were fully immunised (mean age at completion 18.4 ± 6.7 

months). Multivariate logistic regression revealed significant associations between low service 

utilisation and rural residence (OR = 2.34, p = 0.001), low maternal education (OR = 3.12, p < 

0.001) and household income below the national poverty line (OR = 2.88, p = 0.002). Service-

delivery gaps included inconsistent availability of skilled staff, intermittent stock-outs of vaccines 

and supply items, and incomplete record-keeping. These findings highlight previously under-
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reported deficiencies in the continuum of care in this low-resource setting and emphasise the need 

for integrated systems strengthening rather than isolated interventions. The audit confirms that 

utilisation remains well below optimal thresholds, and identifies actionable bottlenecks for policy 

and programmatic response. Keywords: maternal health utilisation; child immunisation coverage; 

service-delivery gap  

Introduction: Maternal and child health remains one of the most pressing public health priorities 

in low-resource settings globally. Although progress has been made in reducing maternal 

mortality, neonatal death and under-five mortality in many regions, the pace of improvement 

remains uneven and far from that required to meet international targets. A key reason for this lag 

is the insufficient uptake of essential maternal and child health services, combined with persistent 

service-delivery deficiencies that compromise quality and continuity of care. In recent years, 

attention has shifted from simply increasing access to services towards ensuring that those services 

are actually utilised appropriately and delivered effectively, as part of a continuum of care from 

pregnancy through childbirth and early childhood.1-4  

In this respect, the utilisation of antenatal care (ANC), skilled birth attendance, institutional 

delivery, postnatal care (PNC) and full child immunisation forms the backbone of preventive 

maternal-child health strategies. However, evidence increasingly suggests that even where these 

services are nominally available, utilisation remains sub-optimal and service delivery is frequently 

fragmented or deficient. For example, a multinational pooled analysis of low- and middle-income 

countries found that only one-third of reproductive-aged women fully utilised maternal health 

services, and that urban residence, women’s autonomy and wealth index strongly predicted 

utilisation. Other studies demonstrate stark socioeconomic and geographic inequalities in 

utilisation: between rural and urban settings, between wealth quintiles, and across maternal 

educational levels.5-8   

In low-resource regions—particularly in South Asia and sub-Saharan Africa—bottlenecks in the 

continuum of care have been identified. These include late or irregular ANC attendance, home 

deliveries without skilled attendants, limited postnatal follow-up, and incomplete immunisation of 

children. These gaps reflect not only demand-side barriers (such as maternal education, decision-
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making autonomy, distance to facility, costs) but also supply-side constraints (such as staffing 

shortages, stock-outs, poor record-keeping, weak referral systems). Moreover, the interaction 

between utilisation patterns and delivery quality remains under-studied: simply counting service 

contacts does not guarantee that those contacts translate into meaningful health benefits.9-12  

There is growing recognition that audits of maternal and child health services within specific low-

resource settings can yield actionable insights—identifying utilisation patterns, mapping service-

delivery gaps, and informing targeted improvements. For instance, a community-level intervention 

in a resource-poor district of northern Ghana demonstrated modest improvements in maternal care 

uptake via participatory health-education approaches. Yet, relatively few studies in the context of 

South Asia have combined utilisation data with a systematic audit of the delivery chain (from 

staffing and supplies to documentation) and quantified associations with socio-economic 

determinants. Such an integrated audit is important to move beyond descriptive statistics and 

towards identifying programmable gaps that can be addressed at facility and system level.  

In the present study a comprehensive audit was conducted in a rural district of Pakistan to assess 

utilisation of maternal and child health services and to identify service-delivery gaps. The 

objectives were to quantify the level of service uptake (ANC visits, institutional delivery, PNC 

visits, and full immunisation), to examine socio-demographic determinants of under-utilisation in 

the setting, and to audit facility-level delivery processes (staffing, supplies, documentation). The 

hypothesis was that utilisation remains significantly below recommended thresholds, and that 

socio-economic disadvantage and rural residence are independently associated with low 

utilisation, with identifiable service-delivery bottlenecks. By combining utilisation measurement 

with service-delivery audit, this study adds new evidence from the Pakistani rural context and 

identifies concrete system-level gaps that may be amenable to intervention. The findings are 

expected to inform local programme planning and broader policy discussions on maternal-child 

health in low-resource settings.  

Methodology: This cross-sectional audit was undertaken in a rural district in the Punjab region of 

Pakistan, covering three primary-level health units and two referral centres providing maternal and 

child health services and this study conducted at Pak Red Crescent Medical and Medical College, 
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Dina Nath, Lahore. The study population included pregnant women at any gestational age 

attending ANC services and mothers of children under five years attending immunisation or child 

health visits during a 12-month period. Sample size was calculated using Epi Info® software 

(version 7.2) on the basis of an assumed ANC utilisation rate of 50 %, 95 % confidence level, 5 % 

margin of error, design effect of 1.5, and 10 % non-response allowance, yielding a minimum 

required sample of 825; a total of 842 subjects were recruited. Inclusion criteria encompassed 

women aged 15–49 years who were either currently pregnant or had a child aged under five and 

who had resided in the study area for at least six months prior to the survey. Exclusion criteria 

encompassed women with major obstetric complications requiring referral outside the district, 

women unwilling or unable to provide verbal consent, and those whose records could not be 

located in the facility log. Verbal informed consent was obtained from each participant after 

explanation of the study objectives and confidentiality assurances; no personal identifiers were 

recorded and participation was voluntary. Data collection included a structured questionnaire 

administered by trained field staff, capturing socio-demographic data (age, parity, education, 

income, residence), service-utilisation indicators (number of ANC visits, place of delivery, PNC 

visit, child immunisation status) and perceived service-delivery barriers. Concurrently, facility 

audits were conducted through observation and record review: staffing rosters, supply-chain logs 

(vaccines, essential drugs), service-contact registers and completeness of documentation were 

assessed. Utilisation data were analysed to compute means and standard deviations for continuous 

measures (e.g., ANC visits) and proportions for categorical outcomes (e.g., institutional delivery). 

Associations between socio-demographic factors and service-utilisation outcomes were examined 

using multivariate logistic regression, reporting odds ratios (OR) with 95 % confidence intervals 

(CI) and p-values; significance was set at p < 0.05. Facility audit findings were summarised 

descriptively, highlighting service-delivery gaps. Ethical approval was granted by the district 

health authority and facility management; data confidentiality and participant anonymity were 

ensured throughout.  

Results  

Table 1. Socio-demographic characteristics (n = 842) 
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| Variable | Mean ± SD or n (%)  

| Maternal age (years) | 27.8 ± 5.6 |  

| Parity (number of live births) | 2.3 ± 1.4 |  

| Residence: rural | 612 (72.7 %) |  

| Maternal education: no formal | 341 (40.5 %) |  

| Household income below poverty line | 486 (57.7 %) |  

Table 1 summarises the key demographic profile of the participants, highlighting the 

predominance of rural residence, lower maternal education levels and a high proportion of 

households below the poverty line.  

Table 2. Utilisation of maternal and child health services  

| Service indicator | Mean ± SD or n (%) | p-value* |  

| ANC visits (mean) | 3.2 ± 1.8 | — |  

| ≥ 4 ANC visits | 390 (46.3 %) | — |  

| Institutional delivery | 497 (58.9 %) | — |  

| PNC visit within 48 h | 334 (39.7 %) | — |  

| Child fully immunised (n children under five) | 442 (52.4 %) | — |  

Table 2 shows that service-utilisation levels are substantially below recommended targets, 

particularly for PNC and full immunisation. 
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Table 3. Multivariate logistic regression of under-utilisation outcomes 

| Outcome | Predictor | OR (95 % CI) | p-value |  

| < 4 ANC visits | Rural residence | 2.34 (1.48–3.70) | 0.001 |  

| | No formal maternal education | 3.12 (2.05–4.74) | <0.001 |  

| | Income below poverty line | 2.88 (1.79–4.64) | 0.002 |  

| Non-institutional delivery | Rural residence | 2.17 (1.35–3.49) | 0.003 |  

| | No formal maternal education | 2.94 (1.86–4.65) | <0.001 |  

| | Income below poverty line | 2.55 (1.58–4.10) | 0.004 |  

Table 3 demonstrates statistically significant independent associations between socio-economic 

disadvantage and key under-utilisation outcomes (ANC and place of delivery). 

Discussion: The present audit highlights the persistent under-utilisation of maternal and child 

health services in this low-resource rural district, with multiple service-delivery gaps confirmed 

by facility audit. The ANC attendance mean of 3.2 visits and only 46.3 % achieving four or more 

visits falls well below target thresholds and is consistent with recent findings from similar settings. 

The strong association between rural residence, maternal educational deprivation and low income 

with poor utilisation underscores the critical socio-economic gradient in access and uptake. 

Importantly, the institutional delivery rate of 58.9 % indicates that nearly half of births still occur 

outside equipped facilities, placing mothers and newborns at elevated risk. The low postnatal 

follow-up (39.7 % within 48 h) and modest immunisation coverage (52.4 %) point to breakdowns 

in the continuum of care beyond delivery. These results align with other analyses demonstrating 

that socio-economic barriers, including maternal literacy and household wealth, remain potent 

predictors of service uptake and that rural populations disproportionately experience lower 

coverage. In addition to demand-side barriers, the facility audit revealed critical supply-side 
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deficiencies: intermittent vaccine and drug stock-outs, insufficient skilled staff coverage during 

peak delivery hours, and incomplete record-keeping. These service-delivery weaknesses are likely 

compounding utilisation deficits by eroding trust and continuity of care. The combined 

measurement of utilisation patterns and service-delivery audit in the same context adds novel 

evidence for this region, moving beyond descriptive prevalence to identify actionable 

bottlenecks.13-18 The study highlights the importance of addressing both access (utilisation) and 

availability/quality of service provision in tandem, rather than focusing on one aspect alone. 

Moreover, the findings suggest that policy efforts must target rural, low-income, low-education 

groups as priority populations and that service improvements (e.g., staffing stability, supply-chain 

reliability, documentation practices) are necessary to convert utilisation into effective care. Future 

interventions should integrate socio-economic support (e.g., transport vouchers, conditional cash 

transfers), community-based education to enhance maternal awareness and autonomy, and facility-

based supply-chain and human-resource strengthening to ensure that once women present they 

receive full benefit. Without addressing these dual dimensions, coverage gains alone may not 

translate into improved maternal and child health outcomes in low-resource settings.19-20  

Conclusion: This study demonstrates sub-optimal utilisation of maternal and child health services 

and identifies key service-delivery gaps in a low-resource rural setting. By quantifying utilisation 

deficits and linking them to facility-level bottlenecks, the audit fills a research gap and highlights 

the need for combined demand- and supply-side interventions. Future work should evaluate 

targeted strategies that address both access and delivery quality to strengthen the continuum of 

care.  
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