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Abstract

Background: Despite efforts to expand health insurance in low- and middle-income countries, uptake remains low. Poor quality of care, especially in public facilities, is often cited as a barrier to health insurance enrolment but limited empirical evidence exists.

Aim: We examine whether the quality of antenatal care (ANC) influences women’s enrolment in health insurance programmes in Namibia.

Setting: In Namibia, insurance uptake is modest but growing, and health facility density and ANC quality vary regionally.

Methods: We link Namibia’s 2009 Service Provision Assessment (SPA), a census of all health facilities, with the 2013 Demographic and Health Survey (DHS). Using geospatial data, we construct a cluster-level ANC quality index covering structural readiness, process adherence and client experience. Multivariate regressions estimate the association between ANC quality and insurance uptake, adjusting for socioeconomic and demographic factors.

Results: We find no statistically significant association between ANC quality and insurance uptake nationally. However, the relationship varies by region: in areas with low health facility density (south), higher ANC quality is marginally associated with increased insurance uptake, while no significant association is found in regions with greater facility density (north). Indicators of wealth and education consistently predict higher enrolment, regardless of ANC quality.

Conclusion: Improving ANC quality is essential for health outcomes but, on its own, is unlikely to drive insurance uptake nationally. Quality appears more influential in underserved regions, while socioeconomic inequalities dominate enrolment patterns.

Contribution: This study expands scarce low- and middle-income countries (LMICs) evidence on quality and insurance demand, applies a novel geospatially linked ANC quality index using a facility census and highlights the need to tailor insurance expansion strategies to subnational contexts of socioeconomic inequality and service access.
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Introduction

Achieving universal health coverage (UHC) is an important policy goal in both high- and low-income countries. Expanding health insurance to cover more people, increasing the scope of healthcare services and offering financial protection are among the policy tools used to advance this goal.1,2 Many low- and middle-income countries (LMICs) are promoting health insurance schemes to shield individuals from the financial burden of healthcare and the risk of catastrophic health expenditures (CHEs) – out-of-pocket payments so high relative to income that they push families into poverty or crowd out basic needs.3,4,5 Despite sustained efforts, however, enrolment in LMICs remains low.6,7 This is concerning, as health insurance programmes are designed not only to shield families from CHEs but also to reduce their vulnerability to poverty – an overarching target of the Sustainable Development Goals (SDGs).

Prior work identifies drivers of low enrolment on both the demand and supply sides. On the demand side, inability to pay premiums and incomplete understanding of insurance as a risk management mechanism frequently depress participation.7,8,9,10 On the supply side, the predominance of informal employment in many LMICs constrains contribution collection and risk pooling.7,8,11 Another widely discussed factor is the poor quality of care in public facilities, which has been argued to deter enrolment.12,13,14,15 Following Donabedian, we define quality as a combination of structure (resources and infrastructure), process (adherence to clinical protocols) and experience (patients’ perceptions and satisfaction).16 The hypothesis is straightforward: poor-quality care is thought to deter enrolment, as individuals may see little value in paying for insurance that entitles them to substandard services. Yet, despite the prominence of this assumption, the empirical evidence linking measured quality to insurance participation in LMICs remains scarce.

Most existing studies focus on the reverse relationship – namely, the impact of insurance on quality of care. In high-income countries, insurance expansion has been shown to improve access and outcomes: for example, Nabi et al. demonstrate that uninsured or publicly insured cancer patients in the United States are less likely to reach high-volume hospitals,17 while McWilliams summarises evidence that lack of coverage worsens access and health outcomes across multiple conditions.18 In LMICs, community-based schemes have shown similar effects: Michielsen et al. find that insurance in India improved accountability and strengthened patient bargaining power at the point of care, although challenges remained in ensuring service quality.19 Far fewer studies test whether quality influences enrolment. Evidence to date is mixed: in Ghana, lower perceived quality correlated with reduced enrolment, particularly among women,20 while in Ethiopia, improvements in technical quality and patient satisfaction under community-based health insurance (CBHI) did not translate into higher enrolment or renewal.21The lack of robust, comparable measures of quality helps explain why the role of quality in insurance enrolment remains underexplored in LMICs.22,23

In this study, we assess whether ANC quality is associated with women’s enrolment in health insurance in Namibia. We draw health facility information from Namibia’s 2009 Service Provision Assessment (SPA) – notably a census of all health facilities – and household information from the 2013 Namibia Demographic and Health Survey (NDHS). Using geospatial data, we link household clusters to nearby facilities and analyse the relationship between enrolment and ANC quality in a regression framework that adjusts for key socioeconomic and demographic covariates.

We chose ANC as a proxy for maternal healthcare quality for three reasons. Firstly, while maternal or infant mortality and morbidity could in principle reflect quality, these outcomes are lagging and shaped by multiple determinants beyond facility care (e.g. nutrition, transport access, emergency obstetric care, postnatal practices).24 As such, they are not well suited for isolating facility performance in DHS household-linked analyses. In contrast, ANC provides contemporaneous, service-specific indicators across structure, process and experience. Secondly, the ANC module in Namibia’s 2009 SPA survey is among the most comprehensive and complete sections, with detailed measures of structural readiness, provider adherence and client feedback. Thirdly, this combination of completeness, relevance to women’s health and inclusion of patient experience allows the construction of a multidimensional quality index, making ANC a particularly robust and policy-relevant proxy for examining whether measured care quality influences insurance enrolment.

Our contributions are twofold. Substantively, this is the first national analysis in Namibia to assess whether measured service quality shapes health insurance enrolment. Methodologically, the study advances prior work by constructing a multidimensional ANC quality index (structure, process and experience) and linking a facility census to a nationally representative household survey via geospatial methods. This approach moves beyond perceptions, aligns local service environments with population data and provides a replicable framework for other LMIC setting.

We focus on Namibia for three reasons. Firstly, the 2009 SPA is a facility census, enabling comprehensive national mapping of service readiness and ANC quality – rare in LMICs.25 Secondly, Namibia has relatively high but unequal health insurance coverage in the region, providing informative variation for studying determinants of participation.26 Thirdly, the temporal ordering (SPA preceding NDHS) aligns with our hypothesis that facility quality can influence subsequent household enrolment decisions. These features make Namibia an instructive setting for examining how measured quality relates to insurance enrolment and for developing an approach that can be replicated elsewhere. Geographically linking household survey clusters to health facility characteristics creates an opportunity to analyse how local service environments – including quality – relate to care-seeking and financial protection decisions.27,28,29

The remainder of the paper is organised as follows. We begin with an overview of the Namibian healthcare system, followed by a description of the data and the geospatial linkage of household insurance information to SPA facility data on ANC quality. Next, we outline the empirical strategies, encompassing both national and subnational analyses. We then present the key findings and conclude with a discussion of their implications, including study limitations, policy relevance and directions for future research.

Overview of the Namibia healthcare system

The Namibian Ministry of Health and Social Services (MoHSS) regulates, organises and delivers healthcare to approximately 2.1 million people through 14 regional directorates and 34 health districts.30,31 Specifically, service delivery is pluralistic: the public sector provides 70% – 75% of care, faith-based institutions, 15% – 20% and the private sector, roughly 5%.32 Public facilities primarily serve unemployed and lower-income groups,33 while private providers are concentrated in the 13 cities and 26 towns; faith-based providers are especially important in rural areas.

Despite this mix, insurance enrolment remains low: > 80% of women and men aged 15–49 years remain uninsured.31,34 Public services are provided through 30 district hospitals, 44 health centres and 269 clinics, supplemented by roughly 1150 outreach clinics. Namibia is sparsely populated (2.4 persons per km2), with one in five residents living in the capital, Windhoek.35 While low density complicates service delivery in remote areas, coverage disparities are driven more by socioeconomic than purely geographic factors.

Government health spending constituted 13% of the national budget in 2015 (near the Abuja 15% target).36,37 Financing shares of total health expenditure (THE) were 64% government, 20% employers, 10% households and 6% donors.36,38 Household spending is largely out of pocket, and approximately 71% of government health expenditure is directed to secondary or tertiary care.38

The private sector is financed mainly through medical-aid funds – either open (available to all) or closed (restricted to firms or industries).34,38 The government operates the Public Service Medical-Aid Scheme (PSEMAS), a large, closed scheme. In this voluntary programme, employees contribute a flat rate and the government covers shortfalls; because contributions are not income related and benefits accrue disproportionately to higher earners, PSEMAS functions as a regressive scheme and imposes high fiscal costs.39

Policy debates have focused on stronger risk pooling and equity, including proposals for a Namibia Medical Benefits Fund (NMBF) as a social health insurance (SHI) scheme, alongside broader hybrid models to enhance efficiency and financial protection.32,40,41 Recent developments underline the centrality of public-sector quality and confidence: in 2025, authorities announced that beginning in April 2026, senior officials would be required to use public hospitals and clinics, a confidence-building measure paired with planned upgrades in staffing, medicines and infrastructure.42

Health insurance enrolment is highly unequal. Only 5% of individuals in the poorest consumption quintile are covered versus 70% in the wealthiest quintile.43,44 Coverage is also higher among urban residents and those with higher education.31,45 In 2014, private insurance holders (including dependents and pensioners) contributed roughly Namibian (N) $2.5 billion ($220m) in premiums.46 High unemployment and a large informal sector (about 1.53 million people were unemployed, economically inactive or under 15 in 201545) limit participation in voluntary schemes and heighten vulnerability to catastrophic health costs.

ANC service coverage in Namibia is high – nearly universal for a first antenatal visit and roughly two-thirds for the recommended fourth visit – yet quality is uneven.31 Analyses of Namibia’s SPA data by Do et al. show that while structural readiness (equipment, diagnostics and staffing) is generally adequate, there is wide variation in process quality and client experience, with inconsistent counselling and protocol adherence.47 Global benchmarks, similarly, highlight that across LMICs, high ANC utilisation often fails to translate into consistent quality, with deficits in provider training, diagnostic supplies and counselling services.24

Regionally, Namibia’s coverage of the first ANC visit is among the highest (~99%).48 Malawi, Zambia and Zimbabwe also report high coverage, generally in the mid- to high-90% range.49 Yet across these settings, quality gaps are evident: fewer women receive key evidence-based components such as blood pressure checks, tetanus vaccination or nutrition counselling.47,50,51 Facility assessments in selected districts of Malawi, Zambia and Zimbabwe reinforce this point, showing that fewer than half of facilities met basic ANC infrastructure standards and that process quality (e.g. counselling, blood or urine tests) was frequently suboptimal.50 Analyses of SPA data in Namibia, Kenya and Senegal similarly reveal deficiencies in infrastructure and supplies, prolonged waiting times and inconsistent adherence to ANC protocols. Importantly, higher-level facilities do not consistently exceed clinics in process quality, and waiting time emerges as a robust predictor of lower client satisfaction.49 Thus, Namibia pairs unusually high ANC coverage with persistent process and counselling gaps – a pattern broadly seen across the region – making it a particularly informative setting to test whether measured ANC quality is associated with women’s insurance enrolment.

Health insurance affordability remains a salient challenge. From 2009 to 2013, average monthly medical-aid premiums increased to approximately N$1633.00, including a 17.2% rise in 2010 relative to 2009.33,52 During this period, the average household earned about N$7500.00 per month, implying that premiums represented roughly 22% of income, with an even heavier burden on poorer households.53 By 2023, premiums ranged from N$756.00 for an entry-level plan to N$3742.00 for a top plan.54 With gross national income (GNI) per capita estimated at the United States (US) $4870.00 (about N$6087.00 per month), the top plan accounted for roughly 61.5% of average monthly income, while the entry plan still required 12.4%.55 This financial reality demonstrates that despite economic changes, healthcare insurance premiums continue to impose a significant financial strain on many households, particularly those earning below the national average, and especially those in poverty. Although maternal and child health services are subsidised in public facilities, women face indirect costs (transport, supplies and accommodation near facilities). In rural areas, maternity waiting homes mitigate travel but charge daily fees.56 Accordingly, even where services are subsidised, insurance can protect against indirect and ancillary costs.5,57

Understanding the broad determinants of insurance enrolment – including ANC quality – is therefore of high policy importance.

Research methods and design

Data

We combine two nationally representative surveys from Namibia: the 2013 Demographic and Health Survey (NDHS) and the 2009 SPA survey.31,58 The NDHS provides data on women’s health insurance status and socio-demographic characteristics (e.g. age, household size, marital status, education and wealth). The SPA provides information on the quality of ANC services at all health facilities delivering ANC services.

The 2013 Namibia demographic and health survey

The NDHS collects data approximately every 5 years from a nationally representative sample of households. The 2013 survey provides estimates of demographic and health-related indicators for both rural and urban areas in the 13 administrative provinces of Namibia. The survey used a two-stage cluster sampling design. In the first stage, 554 NDHS clusters – 269 urban and 285 rural – were selected with probability proportional to their population size from a national sample frame. A complete household listing and mapping exercise was conducted in all selected clusters. In the second stage, a fixed number of 20 households were selected in every cluster according to equal probability systematic sampling. All women aged 15–49 years in the sampled households were eligible for individual interviews. Of the 9940 women eligible for interview, 9176 were successfully interviewed.

To ensure confidentiality, the cluster coordinates were checked and geographically displaced before the geographic dataset was publicised.27,28,29,31,59 Urban cluster coordinates were displaced by a maximum of 2 km, while those in rural areas were displaced by up to 5 km. Additionally, 1% of randomly selected rural clusters were displaced by up to 10 km.

In this study, we conduct both descriptive and regression modelling analyses. We present descriptive sample characteristics in this Methods section to contextualise the analytic dataset; inferential results are reported in the Results section. For our analysis, we use the Individual Recode file, which has information on 3822 women aged 15–49 years who attended ANC services during the 5 years preceding the survey. These women were from 550 NDHS clusters with global positioning system (GPS) data. Table 1 shows their background characteristics.
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Thirteen per cent of the sample has health insurance. The mean education is 8.5 years. Household heads’ average age and household size are 43.8 years and 6.7, respectively. The household wealth distribution is categorised into five quintiles, with the richest constituting 14% and the poorest 20%. Wealth is based on the DHS household asset index and divided into quintiles (five equal groups from poorest to richest). Urban households make up 48% of the sample, with Kavango, Khomas and Ohangwena representing the most populous provinces.

The 2009 Namibia service provision assessment

To complement household-level data from the NDHS, we draw facility-level measures from the 2009 SPA, a census of all health facilities in Namibia. The SPA is a cross-sectional survey that collects health facility-level data on the quality of healthcare services, health infrastructure and training and incentives provided to health staff.60 It contains four modules: (1) Facility Inventory, covering availability of services, infrastructure, medical sundries and health workers and staff training needs. (2) Provider Interviews, covering health workers’ qualifications, experience and perceptions of service delivery. (3) Patient Observations, measuring the extent to which health staff adheres to service delivery and treatment protocols and guidelines. (4) Client Satisfaction, measuring clients’ understanding of services and general perception of the quality of services received. The Namibia 2009 SPA survey is based on a census of all health facilities in the country – 411 facilities. Unlike the DHS data, facilities’ coordinates are not displaced. Figure 1 shows the location of DHS clusters (displaced) and SPA facilities.



[image: JPHIA-17-1431-F1.jpg]

Our main analytic sample of health facilities comprises 263 ANC facilities. We construct a facility’s ANC quality score primarily using the inventory, the health provider interview and client satisfaction questionnaires (see Online Appendix 1 – Table 2-A1). Overall, we include health facilities if they reported providing ANC services, completed the ANC portion of the facility audit and had non-missing data across the three questionnaires. Most of these facilities are clinics, accounting for 81% of the sample, followed by health centres at 16% and hospitals at 2%. A significant proportion (89%) of the facilities are publicly managed, while 9% are under mission and/or NGO entities, and only 2% are privately managed. The highest concentration of ANC facilities is found in Kavango (17%), followed by Ohangwena and Kunene (10% each). Khomas has the lowest representation, accounting for only 1% of the sample. Online Appendix 1 – Table 1-A1 shows the distribution of facilities offering ANC services by type, managing authority and location.

The raw mean facility ANC quality score is 73.7%, with a standard deviation (s.d.) of 8.5. Facilities with the lowest scores (42% – 57%) are primarily located in Zambezi (formerly Caprivi), Khomas and Otjozondjupa. Conversely, facilities in Ohangwena and Omusati achieve scores above 90%. Kavango exhibits a wide range, encompassing both low- and high-performing facilities. These quality patterns align with findings from other studies and government reports examining ANC quality across different regions in Namibia.25,61

Measures

Distance-based accessibility

According to WHO guidelines and various studies on healthcare access, acceptable distances to health facilities range from 5 km to 15 km,62,63 with an optimal benchmark set at 5 km.64 In our sample, 59% of clusters (2384 women) are within 10 km of a health facility offering ANC. Expanding the radius to 15 km includes 65% of clusters (2708 women). About 30% of women (1114) reside beyond 15 km, suggesting potential distance barriers in accessing ANC services, regardless of other quality dimensions. As a supplementary check, we include a 30 km buffer to compare outcomes across broader catchments. The density of ANC facilities varies widely, with fewer options in remote areas.

We also construct a binary variable from DHS data capturing women’s perceived distance barriers: assigned ‘0’ if distance is reported as a problem and ‘1’ if not. In our sample, the proportion perceiving distance as a barrier increases with actual distance. This aligns with prior evidence that distance not only affects utilisation but also shapes perceptions of quality and accessibility.65

Weighted antenatal care quality index

To operationalise quality of care, we follow Donabedian’s framework and incorporate structural, process and experience indicators. Structural indicators (maximum 23 points) include availability and use of diagnostic and anthropometric tools (sphygmomanometers, height boards and test kits) and referral systems. Process indicators (maximum 29 points) cover examinations, history taking, counselling on pregnancy, institutional delivery, iron folate supplementation, vaccinations and inquiry about danger signs. Experience indicators (maximum 10 points) capture patient-reported feedback on care received. All indicators are binary and summed using weights (Online Appendix 1 – Table 2-A1), producing a facility-level score scaled 0–100. Online Appendix – Figure 1-A1 to Online Appendix – Figure 3-A1 show the distribution of weighted quality scores at 10 km, 15 km and 30 km buffers.

Insurance status

The main outcome is a binary variable for whether a woman had any type of insurance in 2013. In the NDHS, women were asked if they were covered by health insurance, with a ‘yes or no’ response. Insurance types include mutual funds, employer-based, private or commercial and government schemes. We focus on women’s insurance status because ANC is a service specific to women, and our quality index is constructed from ANC data, making this alignment between exposure and outcome most appropriate.

Other covariates

We adjust for demographic and socioeconomic characteristics, including education (primary, secondary, college, graduate), employment, marital status, parity, household size, age of the household head and the household wealth index. We also include community-level factors such as region and urban–rural residence. In addition, we control for the proportion of private facilities within each cluster, recognising that the public–private mix can influence both perceived and actual quality.66,67,68 Finally, we account for women’s reported perception of distance barriers.

Linking the demographic and health survey and service provision assessment data

Conceptually, our study employs the service area linkage technique, a spatial analysis approach that has gained prominence with the increasing availability of geocoded survey and facility data.27,28,59 This method integrates facility-level characteristics with household-level survey data by geographically linking clusters to the facilities they are most likely to use, thereby creating a measure of the local health service environment. In our analysis, the 2009 ANC quality index is treated as a proxy for the healthcare environment that women encountered during antenatal visits. In most low- and middle-income settings, healthcare quality tends not to change drastically without major financial or infrastructure investments. It is therefore reasonable to interpret the 2009 index as reflecting a persistent healthcare environment rather than a single-year snapshot. A detailed discussion of the theoretical foundations of this method is provided elsewhere28,59; here, we describe our implementation.

A central challenge is that DHS household cluster coordinates are geographically displaced to protect confidentiality, while SPA facility coordinates are not. This makes a naive ‘nearest facility’ assignment prone to misclassification, as displaced clusters may not correspond to the true facilities used by respondents. Prior work has emphasised this limitation and developed approaches to reduce bias.27,29 To address the problem, we assign ANC quality scores to clusters by averaging the scores of all government facilities within multiple buffer zones (10 km, 15 km and 30 km) around each NDHS cluster centroid. This approach captures the broader service environment rather than assuming households rely on a single facility.

We implemented the linkage in ArcGIS 10.8.1. Firstly, we created 10 km, 15 km and 30 km buffers around each NDHS cluster. Secondly, we applied inverse distance weighting (IDW) and spatial join-by-location techniques to generate weighted averages of ANC quality scores for all facilities within each buffer. IDW assigns greater weight to facilities closer to the cluster centroid, ensuring that nearer facilities influence the score more strongly. Thirdly, we used a join-by-table function to merge the computed cluster-level quality scores with the NDHS data. In essence, each DHS cluster is assigned an ANC quality score that reflects the weighted average service environment within the buffer radius. This method reduces bias introduced by coordinate displacement by smoothing across multiple facilities instead of relying on one ‘nearest’ match. Figure 2 illustrates the linkage process using the 10 km buffer as an example.
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Statistical analysis

We estimate the following multivariate regression model (Equation 1):
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where Insij is the health insurance status of women i residing in cluster j; ANCQj is the average ANC quality score in facilities within ‘x’ km from the woman’s residence where x {10,15,30}. Xij represents the household and community-level indicators measured in 2013. εij is the usual error term.

The coefficient of interest, β1, captures the association between ANC quality and insurance enrolment. Consistent with prior arguments that poor-quality care may deter enrolment, we hypothesise β1 > 0, since higher quality should, in theory, increase perceived value of enrolment. We estimate the coefficients in the regression above using a linear probability model for ease of interpretation.

To assess robustness to functional form, we also estimated models that replaced the continuous ANC quality index with indicator variables for ANC quality quintiles (Q2–Q5, with Q1 as the reference category) at 10 km, 15 km and 30 km buffers. We further examined whether the association between ANC quality and insurance differed by urban–rural residence by including an interaction term between ANC quality and an indicator for urban clusters in the 15 km models and computing predicted probabilities from these interaction models. Finally, because health facility density is much higher in northern than southern Namibia, we estimated separate models for the north and south at the 15 km buffer and used a Wald test to assess whether the ANC quality coefficients differ between these regions. All analyses were conducted in Stata 17.0 (StataCorp, 2021),69 with geospatial linkages and mapping performed in ArcGIS 10.8.1.70

Ethical considerations

This article followed all ethical standards for research without direct contact with human or animal subjects.

Results

In Table 2, we report multivariate estimates from the main specification with individual- and community-level covariates. Coefficients (×100) are interpreted as percentage point (pp) changes in the probability of having insurance per one-unit increase in the ANC quality index. For the 15 km buffer (Panel A), a one-unit increase in ANC quality is associated with a 0.02 pp change in the probability of enrolment. Estimates are of similar magnitude for the 10 km buffer, and in both cases, confidence intervals include zero (i.e. not statistically significant at conventional levels).
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To probe access-constrained settings, we re-estimated the model using a 30 km buffer (Table 3). Here, a one-unit increase in the ANC quality index is associated with a 0.07 pp change in enrolment; this estimate is also not statistically significant.
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A policy-relevant way to examine the association is to invert the coefficient: using the 15 km model in Table 2, an increase of roughly 50 units in the ANC quality index would be required to raise insurance coverage by 1 pp.

We also estimated a categorical specification that groups ANC quality into quintiles (Q1–Q5). Results from this sensitivity analysis (Online Appendix – Table 2-A1) mirror the continuous-index findings: relative to Q1, higher-quality quintiles show no statistically significant and no monotonic differences in enrolment at the national level.

As a further sensitivity analysis for GPS displacement, we re-estimated the 10 km and 15 km models restricting the sample to urban clusters, where DHS displaces coordinates by at most 2 km (Table 4). In these urban-only models, the ANC quality coefficients remain small and statistically non-significant, whereas education and wealth gradients are similar to those in the full sample, suggesting that the null association between ANC quality and insurance uptake is not driven by coordinate displacement.
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Sensitivity analyses (Table 4) confirmed the robustness of these findings across multiple specifications, including buffer sizes, functional forms (quintiles) and urban-only subsamples.

We further examined whether the association between ANC quality and insurance differed by urban–rural residence using interaction models at the 15 km buffer. Predicted probabilities from these models (Figure 3) show relatively flat quality–insurance profiles in both rural and urban areas, with only modest level differences between locations across the observed quality range. This indicates no strong evidence that ANC quality is more strongly associated with insurance uptake in either urban or rural settings.
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Regional heterogeneity

Given pronounced differences in facility density, we estimated models separately for the north (higher facility density) and south (lower density) (Table 5). In the south, a one-unit increase in the ANC quality index is associated with a 0.30 pp increase in enrolment (marginally statistically significant). In the north, the association is small and negative (−0.08 pp) and not statistically significant. A Wald test of coefficient equality confirms that the quality–enrolment association differs significantly between the north and south (Table 5).



[image: JPHIA-17-1431-T5.jpg]

Figure 4 complements these results by mapping district-level ANC quality scores and health insurance coverage. The maps reveal marked spatial heterogeneity in both quality and insurance, but high-quality districts do not systematically overlap with high-insurance districts, reinforcing the regression evidence that measured ANC quality is not a primary driver of enrolment at the national scale.
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Socioeconomic gradients and interactions

To assess whether socioeconomic status modifies the quality–enrolment relationship, we interacted ANC quality quintiles with wealth quintiles and with schooling. As shown in Figure 5, enrolment increases monotonically with wealth across all levels of ANC quality. A similar gradient is observed for education: at every ANC quality level, additional schooling is associated with higher enrolment (Figure 5). These interaction patterns, together with the main models, indicate that wealth and education are consistent, strong predictors of voluntary insurance enrolment, whereas ANC quality – whether measured continuously, in quintiles, or interacted with location – plays at most a limited role in explaining who is insured.
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Discussion

In this study, we examined whether measured quality of antenatal care (ANC) is associated with women’s enrolment in health insurance in Namibia, linking a facility census (SPA) to a nationally representative household survey (DHS). Three consistent findings emerge. Firstly, nationally, the association between ANC quality and insurance enrolment is small in magnitude and statistically non-significant across multiple buffers (10 km, 15 km and 30 km) and functional forms (continuous index and quintiles). Secondly, there is meaningful regional heterogeneity: in the south – where facility density is low – higher ANC quality is modestly and marginally associated with greater insurance uptake, while no association is detected in the more densely served north. Thirdly, socioeconomic gradients dominate: wealth and education are strong, monotonic correlates of enrolment irrespective of local ANC quality levels.

These results complement and extend the limited empirical work on whether service quality drives insurance demand in LMICs. Prior studies more often assess the reverse pathway – insurance improving resources, processes and patient satisfaction – than the demand pathway from quality to enrolment. Evidence on the influence of quality on enrolment is mixed: perception-based measures in Ghana suggest that lower perceived quality depresses participation, whereas Ethiopian CBHI evaluations indicate that observed improvements in technical quality and satisfaction did not translate into higher enrolment or renewal.21,71 The Namibia findings align more closely with the latter: within the ANC domain and at national scale, higher measured quality does not appear to be accompanied by higher enrolment in a substantive way.

The null findings at national level should be interpreted in light of two features of the Namibian context. Firstly, financial barriers are substantial. Premiums represent a large share of monthly income for many households, particularly in the lower quintiles; high unemployment and informality further constrain ability to pay. Where affordability is the binding constraint, marginal quality differences – especially in a single service domain – may not shift enrolment. Secondly, choice sets differ across space. In the north, options are more numerous; proximity and convenience may dominate decision-making, dampening any incremental contribution of quality to enrolment decisions. In the south, where facility options are fewer, the observable quality of available facilities plausibly becomes more salient for households weighing the value of coverage. This heterogeneity suggests that quality weighs more heavily where density is low, while in higher-density contexts, convenience and choice play a greater role. Across both settings, however, socioeconomic factors – particularly wealth and education – remain the most consistent predictors of enrolment.

Our findings reveal how Namibia’s structural inequities shape these gradients. While ANC quality shows no national association with enrolment, the stark 5% versus 70% coverage gap between poorest or richest quintiles persists across all quality levels (Figure 5) – reflecting Namibia’s formal or informal divide where educated urbanites access employer-sponsored schemes such as PSEMAS, but the ≥ 60% informal workforce faces premiums consuming 22% of income. Education likely signals both financial literacy for scheme navigation and formal job access. This dominance of socioeconomic position over service quality underscores a core tension in Namibia’s dual economy: public facilities serve the structurally excluded, yet insurance remains stratified by formal employment and wealth.

Although our analysis focused on ANC as a proxy for maternal healthcare quality, it represents only one dimension of service delivery. ANC provides contemporaneous, measurable indicators of structure, process and client experience, offering a consistent window into the service environment most directly relevant to surveyed women. The null national association should therefore be interpreted as evidence that improvements in this slice of quality do not, on average, coincide with higher insurance uptake – though they may do so in contexts where facility choice is limited.

Policy implications

Three policy directions follow. The most robust predictors of enrolment are wealth and education. Expanding coverage will likely require pro-poor financing (sliding-scale premiums, targeted subsidies or vouchers and reduced cost sharing for the poor) and simplified enrolment procedures. Without affordability reforms, uptake gains among the lowest quintiles are likely to be limited, regardless of quality improvements. Education’s strong association with enrolment underscores the need for communication strategies that improve understanding of the importance of insurance as a risk management tool, benefits packages, eligibility and claims processes. Quality investments should continue for intrinsic reasons (health outcomes, dignity and safety). The south–north contrast suggests that targeted quality upgrades could matter for enrolment where facility choice is limited; nationally, however, quality improvements alone are unlikely to improve enrolment without affordability and educational efforts.

Recent policy developments reinforce these points. The government’s directive that senior officials use public facilities, paired with planned investments in staffing, medicines and infrastructure is intended to boost confidence in the public sector.42 Such measures are more likely to support insurance expansion if they are coupled with concrete affordability improvements for households and clear communication about entitlements. In practice, this implies aligning quality upgrades with reforms to premium structures and enrolment processes, so that households perceive both better services and a financially workable path into coverage. Quality, financing and enrolment design must advance together for expanded coverage to translate into meaningful financial protection and use of needed services.

Policy roadmap from our findings: Firstly, close the 5% – 70% coverage gap with income-indexed premium subsidies targeting Q1–Q2 households and community health worker enrolment drives in informal settlements. Secondly, pair these with targeted southern quality upgrades where our models show quality’s strongest link. Thirdly, leverage education gradient with health facility-based insurance counselling during ANC visits (where 100% attendance provides a teachable moment). This sequencing recognises that socioeconomic barriers dwarf quality nationally, positioning quality investments to amplify – rather than substitute for – affordability reforms.

This interpretation resonates with the synthesis provided by Das and Do, who reviewed the landscape of health insurance in LMICs over the past three decades. Their analysis highlights that persistently low demand for insurance is less about technical supply-side constraints – such as equipment shortages or weak clinical processes – and more about systemic demand-side barriers, including adverse selection, administrative burdens and households’ limited perception of value.72 Namibia’s experience fits within this broader pattern: while quality remains vital for health outcomes and trust, it is affordability, information and broader socioeconomic conditions that appear to shape voluntary enrolment decisions most strongly.

This analysis demonstrates the feasibility and value of geospatially linking a facility census to household clusters to characterise local service quality at the national scale. Using buffers, inverse distance weighting and the use of a facility census address, in part, the well-documented misclassification risk from DHS cluster displacement and avoid the pitfalls of ‘nearest facility’ linkage. The approach is transferable to other LMICs with SPA and/or SARA-type audits and DHS-style surveys, enabling comparable investigations of quality–demand relationships across settings.

Limitations

Several limitations should be noted. The SPA’s observation module may be susceptible to Hawthorne effects73; a weighted, multidimensional index improves on perception-only measures but cannot capture all facets of quality. Assigning cluster-level scores masks within-buffer variation and potential bypassing of facilities. Although buffers and inverse distance weighting reduce error from DHS displacement, residual misclassification is possible. The analysis focuses on ANC; household insurance decisions may reflect broader domains (child health, non-communicable diseases care, emergency and surgical services). The SPA precedes the DHS, but interim reforms may have altered quality; if so, estimates may understate any true association.74,75 We did not incorporate explicit time-varying regional indicators of health expenditure or facility upgrades because comparable, consistently measured data at the appropriate spatial scale were not available, and simple proxies risked introducing additional measurement error. More broadly, the 4-year gap means that quality is measured with some temporal error, which would be expected to bias estimates towards finding weaker rather than stronger relationships. As a cross-sectional study, our estimates cannot be interpreted as strictly causal. Temporal ordering (SPA preceding DHS) reduces concerns of reverse causality, and robustness across multiple specifications (including buffer sizes, quintiles, urban-only models and urban–rural interactions) strengthens confidence in the observed patterns. Nonetheless, unobserved confounding remains possible.

Directions for future research

Future research should move beyond ANC to develop multi-service quality indices encompassing other areas of healthcare. It should also combine geospatial linkage with longitudinal or panel designs to strengthen causal inference, incorporate qualitative evidence on how households perceive quality and weigh it against price and convenience in enrolment decisions and undertake cross-country comparisons to assess whether the observed pattern – quality’s limited role nationally but greater salience where options are few – generalises beyond Namibia.

Conclusion

Improving the quality of care is essential for strengthening health outcomes within health systems; however, on its own, it is unlikely to drive health insurance uptake at the national level in Namibia. While modest associations between quality and enrolment are observed in underserved regions with lower facility density, the overall findings indicate that socioeconomic inequalities—particularly differences in wealth and education—remain the primary determinants of insurance participation. These results suggest that decisions to enroll in health insurance are shaped less by marginal improvements in service quality and more by households’ ability to afford coverage and their level of knowledge about insurance. Consequently, efforts to expand insurance coverage should prioritize reducing financial barriers through targeted subsidies and pro-poor financing mechanisms, alongside efforts to improve knowledge of health insurance and its potential benefits. At the same time, continued investments in quality of care remain critical, particularly in underserved areas where quality may play a more influential role in shaping demand. Taken together, these findings underscore the need for integrated policy approaches that align quality improvements with affordability and access to achieve more equitable progress towards universal health coverage.

Acknowledgements

This article is based on research originally conducted as part of Nigel James’s doctoral thesis titled ‘Essays on Social Protection and Health Insurance’, submitted to the College of Health and Human Development, Department of Health Policy and Administration in 2024. The thesis was supervised by Yubraj Acharya. The thesis was reworked, revised and adapted into a journal article for publication. The original thesis is available at: https://etda.libraries.psu.edu/catalog/22280nmj5238.

The authors would like to acknowledge the assistance provided by the Population Research Institute at Penn State University, which is supported by an infrastructure grant from the Eunice Kennedy Shriver National Institute of Child Health and Human Development (P2CHD041025). Although this grant did not provide direct financial funding, the authors’ affiliation with the institute allowed them to benefit from its resources, including meeting spaces, computers, and software.

Competing interests

The authors declare that they have no financial or personal relationships that may have inappropriately influenced them in writing this article.

CRediT authorship contribution

Nigel James: Conceptualisation, Methodology, Formal analysis, Investigation, Writing – original draft, Visualisation, Project administration, Software, Validation, Data curation, Resources, Writing – review & editing. Yubraj Acharya: Conceptualisation, Methodology, Writing – original draft, Project administration, Validation resources, Writing – review & editing, Supervision. Ndilimeke J.C. Nashandi: Project administration, Data curation, Resources, Writing – review & editing, Supervision. Stephen A. Matthews: Methodology, Resources, Writing – review & editing, Supervision. Yosef Bodovski: Methodology, Visualisation, Software, Validation, Data curation. All authors reviewed the article, contributed to the discussion of results, approved the final version for submission and publication and take responsibility for the integrity of its findings.

Funding information

This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.

Data availability

The data that support the findings of this study are openly available in the DHS Program repository at https://dhsprogram.com/data/. The analysis files are available from the authors, Nigel James, upon reasonable request.

Disclaimer

The views and opinions expressed in this article are those of the authors and are the product of professional research. They do not necessarily reflect the official policy or position of any affiliated institutions or that of the publisher. The authors are responsible for this article’s results, findings and content.

References


	1. 	World Health Organization. Universal health coverage: Moving towards better health. Manila: World Health Organization, 2016; p. 1–92.

	2. 	Nicholson D, Yates R, Warburton W, Fontana G. Delivering universal health coverage: A guide for policymakers [homepage on the Internet]. WISH. 2015 [cited 2024 Feb 24]. Available from: https://www.imperial.ac.uk/media/imperial-college/institute-of-global-health-innovation/public/Universal-health-coverage.pdf

	3. 	Erlangga D, Suhrcke M, Ali S, Bloor K. The impact of public health insurance on health care utilisation, financial protection and health status in low: The middle-income countries: A systematic review. PLoS One. 2019;14(11):1–20. https://doi.org/10.1371/journal.pone.0225237

	4. 	Spaan E, Mathijssen J, Tromp N, McBain F, Ten Have A, Baltussen R. The impact of health insurance in Africa and Asia: A systematic review. Bull World Health Organ. 2012;90(9):685–692. https://doi.org/10.2471/BLT.12.102301

	5. 	Bolongaita S, Lee Y, Johansson KA, et al. Financial hardship associated with catastrophic out-of-pocket spending tied to primary care services in low- and lower-middle-income countries: Findings from a modeling study. BMC Med. 2023;21(1):356. https://doi.org/10.1186/s12916-023-02957-w

	6. 	Dercon S, Gunning JW, Zeitlin A. The demand for insurance under limited trust: evidence from a field experiment in Kenya [Internet]. CSAE Working Paper Series 2019-06. Oxford: Centre for the Study of African Economies, University of Oxford; 2019 [cited 2024 Feb 22]. Available from: https://ora.ox.ac.uk/objects/uuid:c59af3dd-67b8-4c10-b9b4-4536a8c5caf5

	7. 	James N, Acharya Y. Increasing health insurance enrollment in low- and middle-income countries: What works, what does not, and research gaps: A scoping review. Inquiry. 2022;59:1–18. https://doi.org/10.1177/00469580221090396

	8. 	Dupas P, Miguel E. Impacts and determinants of health levels in low-income countries. In Banerjee AV, Duflo E, editors. Handbook of economic field experiments. Elsevier Ltd; North-Holland: Amsterdam, 2017; Volume. 2, p. 3–93.

	9. 	Fenny AP, Yates R, Thompson R. Social health insurance schemes in Africa leave out the poor. Int Health. 2018;10(1):1–3. https://doi.org/10.1093/inthealth/ihx046

	10. 	Panda P, Chakraborty A, Dror DM. Building awareness to health insurance among the target population of community-based health insurance schemes in rural India. Trop Med Int Health. 2015;20(8):1093–1107. https://doi.org/10.1111/tmi.12524

	11. 	Adebayo EF, Uthman OA, Wiysonge CS, Stern EA, Lamont KT, Ataguba JE. A systematic review of factors that affect uptake of community-based health insurance in low-income and middle-income countries. BMC Health Serv Res. 2015;15(1):543. https://doi.org/10.1186/s12913-015-1179-3

	12. 	Turcotte-Tremblay AM, Haddad S, Yacoubou I, Fournier P. Mapping of initiatives to increase membership in mutual health organizations in Benin. Int J Equity Health. 2012;11(1):1–15. https://doi.org/10.1186/1475-9276-11-74

	13. 	Basaza R, Criel B, Van der Stuyft P. Community health insurance in Uganda: Why does enrolment remain low? A view from beneath. Health Policy. 2008;87(2):172–184. https://doi.org/10.1016/j.healthpol.2007.12.008

	14. 	Dror DM, Shahed Hossain SA, Majumdar A, Koehlmoos TLP, John D, Panda PK. What factors affect voluntary uptake of community-based health insurance schemes in low- and middle-income countries? A systematic review and meta-analysis. PLoS One. 2016;11(8):1–31. https://doi.org/10.1371/journal.pone.0160479

	15. 	Durizzo K, Harttgen K, Tediosi F, et al. Toward mandatory health insurance in low-income countries? An analysis of claims data in Tanzania. Health Econ. 2022;31(10):2187–2207. https://doi.org/10.1002/hec.4568

	16. 	Donabedian A. The quality of care: How can it be assessed? J Am Med Assoc. 1989;261(8):1151. https://doi.org/10.1001/jama.1989.03420080065027

	17. 	Nabi J, Tully KH, Cole AP, et al. Access denied: The relationship between patient insurance status and access to high-volume hospitals. Cancer. 2021;127(4):577–585. https://doi.org/10.1002/cncr.33237

	18. 	Michael MJ. Health consequences of uninsurance among adults in the United States: Recent evidence and implications. Milbank Q. 2009;87(2):443–494. https://doi.org/10.1111/j.1468-0009.2009.00564.x

	19. 	Michielsen J, Criel B, Devadasan N, Soors W, Wouters E, Meulemans H. Can health insurance improve access to quality care for the Indian poor? Int J Qual Health Care. 2011;23(4):471–486. https://doi.org/10.1093/intqhc/mzr025

	20. 	Abuosi AA, Domfeh KA, Abor JY, Nketiah-Amponsah E. Health insurance and quality of care: Comparing perceptions of quality between insured and uninsured patients in Ghana’s hospitals. Int J Equity Health. 2016;15(1):1–11. https://doi.org/10.1186/s12939-016-0365-1

	21. 	Tefera BB, Kibret MA, Molla YB, et al. The interaction of healthcare service quality and community-based health insurance in Ethiopia. PLoS One. 2021;16(8):e0256132. https://doi.org/10.1371/journal.pone.0256132

	22. 	Kruk ME, Kelley E, Syed SB, Tarp F, Addison T, Akachi Y. Measuring quality of health-care services: What is known and where are the gaps? Bull World Health Organ. 2017;95(6):390–390A. https://doi.org/10.2471/BLT.17.195099

	23. 	Iqbal U, Rabrenovic M, Li YC. Health care quality challenges in low- And middle-income countries. Int J Qual Health Care. 2019;31(3):165. https://doi.org/10.1093/intqhc/mzz031

	24. 	Kruk ME, Gage AD, Arsenault C, et al. High-quality health systems in the sustainable development goals era: Time for a revolution. Lancet Glob Health. 2018;6:e1196–e1252. https://doi.org/10.1016/S2214-109X(18)30386-3

	25. 	MoHSS. Namibia demographic and health survey [homepage on the Internet]. 2007 [cited 2024 Feb 19]. Available from: http://www.measuredhs.com

	26. 	Barasa E, Kazungu J, Nguhiu P, Ravishankar N. Examining the level and inequality in health insurance coverage in 36 sub-Saharan African countries. BMJ Glob Health. 2021;6(4):e004712. https://doi.org/10.1136/bmjgh-2020-004712

	27. 	Burgert CR, Prosnitz D. Linking DHS household and SPA facility surveys: Data considerations and geospatial methods. DHS spatial analysis reports No 10 [homepage on the Internet]. 2014 [cited 2024 Feb 22]. Available from: http://dhsprogram.com/pubs/pdf/SAR10/SAR10.pdf

	28. 	Colston JM, Burgert CR. Using geospatial analysis to inform decision making in targeting health facility – Based programs: A guidance document. Rockville, MD: ICF International; 2014.

	29. 	Skiles MP, Burgert CR, Curtis SL, Spencer J. Geographically linking population and facility surveys: Methodological considerations. Popul Health Metr. 2013;11(1):1–13. https://doi.org/10.1186/1478-7954-11-14

	30. 	Namibia Statistics Agency. Namibia 2011 population & housing census – Main report [homepage on the Internet]. 2013 [cited 2024 Feb 22], p. 214. Available from: https://nsa.org.na/wp-content/uploads/2024/07/Namibia-2011-Population-and-Housing-Census-Main-Report.pdf

	31. 	MoHSS. Namibia demographic and health survey 2013 [homepage on the Internet]. Windhoek; 2014 [cited 2024 Feb 22]. Available from: https://dhsprogram.com/pubs/pdf/FR298/FR298.pdf

	32. 	Zere E, Mbeeli T, Shangula K, et al. Technical efficiency of district hospitals: Evidence from Namibia using data envelopment analysis. Cost Eff Resour Alloc. 2006;4:1–9. https://doi.org/10.1186/1478-7547-4-5

	33. 	Shivolo S. Investigating the operating factors influencing the high cost. Windhoek: The University of Namibia; 2016.

	34. 	Allcock SH, Young EH, Sandhu MS. Sociodemographic patterns of health insurance coverage in Namibia. Int J Equity Health. 2019;18(1):16. https://doi.org/10.1186/s12939-019-0915-4

	35. 	Food and Agriculture Organization. Country profile-Namibia [homepage on the Internet]. 2005 [cited 2024 Feb 22], p. 11–12. Available from: https://www.fao.org/aquastat/en/countries-and-basins/country-profiles/country/NAM

	36. 	MoHSS. Namibia 2014/15 health accounts report. Windhoek, Namibia [homepage on the Internet]. 2017 [cited 2024 Feb 24]. Available from: https://www.afro.who.int/sites/default/files/2017-10/ Namibia Health Accounts Report 2014-2015 - final 2017.09.07.pdf

	37. 	World Bank. UHC in Africa: A framework for action – Executive summary [homepage on the Internet]. 2018 [cited 2024 Feb 24]. Available from: https://documents1.worldbank.org/curated/en/735071472096342073/pdf/108008-v1-UHC-Framework-FINAL.pdf

	38. 	Ohadi E, Claire J, Avila C. A review of health financing in Namibia [homepage on the Internet]. Bethesda, MD; Washington, DC: USAID; 2016 [cited 2024 Feb 24]. Available from: https://p4h.world/system/files/2021-08/Health-Financing-Review-Namibia.pdf

	39. 	USAID. Landscape of sustainability and universal health coverage activities in Namibia. 2019.

	40. 	Tjirera E. Providing basic public services remains a challenge for Namibia’s government. Afro Barometer. 2018;209:1–13.

	41. 	Jauch H. The rise and fall of the basic income grant campaign: Lessons from Namibia. Glob Labour J. 2015;6(3):336–350. https://doi.org/10.15173/glj.v6i3.2367

	42. 	Kangumine V, Endjala M. Senior officials to use state hospitals from 2026 – Ngarure backs presdiential directive. Windhoek: The Namibian; 2025.

	43. 	Gustafsson-Wright E, Janssens W, Van der Gaag J. The inequitable impact of health shocks on the uninsured in Namibia. Health Policy Plan. 2011;26:142–156. https://doi.org/10.1093/heapol/czq029

	44. 	Wagstaff A, Neelsen S. A comprehensive assessment of universal health coverage in 111 countries: A retrospective observational study. Lancet Glob Health. 2020;8(1):e39–e49. https://doi.org/10.1016/S2214-109X(19)30463-2

	45. 	Namibian Statistics Agency. The Namibia labour force survey 2014 report [homepage on the Internet]. 2015 [cited 2024 Feb 25]. p. 1–102. Available from: http://www.ilo.org/wcmsp5/groups/public/---africa/---ro-addis_ababa/---ilo-pretoria/documents/publication/wcms_368595.pdf

	46. 	NAMFISA. Namibia financial institutions supervisory authority. Windhoek: NAMFISA; 2015.

	47. 	Do M, Wang W, Hembling J, Ametepi P. Quality of antenatal care and client satisfaction in Kenya and Namibia. Int J Qual Health Care. 2017;29(2):183–193. https://doi.org/10.1093/intqhc/mzx001

	48. 	National Statistical Office. Malawi demographic and health survey 2015–2016. Zomba: NSO and ICF; 2017.

	49. 	Wang W, Do M, Hembling J, Ametepi P. DHS analytical studies. Rockville, MD: ICF International; 2014; p. 44.

	50. 	Haruzivishe CO, Ellen C, Margaret M, et al. Quality of antenatal, labour and delivery services in selected districts in Malawi, Zambia and Zimbabwe: A descriptive cross-sectional study. J Obst Gynecol Surg. 2021;2(1):1–9. https://doi.org/10.52916/jogs214011

	51. 	Mandiwa C, Namondwe B. Assessment of quality of antenatal care services and associated factors in Malawi: Insights from a nationwide household survey. PLoS One. 2024;19(6):e0305294. https://doi.org/10.1371/journal.pone.0305294

	52. 	Erasmus M, Fourie H. Rising prices in the healthcare sector: Unpacking health inflation. Stellenbosch, SA: Econex: Namibia Statistics Agency; 2014.

	53. 	Namibia Statistics Agency. Namibia household income & expenditure survey (2009/2010). Windhoek: Namibia Statistics Agency; 2012.

	54. 	NHP. NHP benefit guide 2023. Windhoek: Namibia Health Plan; 2023.

	55. 	World Bank. World Development Indicator database. Washington, DC: World Bank; 2024.

	56. 	WHO. Namibia biennial report 2018–2019 promote health, keep Namibia safe, and serve the vulnerable. Windhoek: WHO Country Office, World Health Organization; 2019.

	57. 	Kazibwe J, Tran PB, Annerstedt KS. The household financial burden of non-communicable diseases in low- and middle-income countries: A systematic review. Health Res Policy Syst. 2021;19:96. https://doi.org/10.1186/s12961-021-00732-y

	58. 	MoHSS, ICF Macro. Namibia Health Facility Census (HFC) 2009 [homepage on the Internet]. 2011 [cited 2024 Feb 25]. Available from: http://www.measuredhs.com/pubs/pdf/SPA16/SPA16.pdf

	59. 	Burgert CR. Geographic displacement procedure and georeferenced data release policy for the demographic and health surveys-DHS spatial analysis reports 7 [homepage on the Internet]. Maryland; 2013 [cited 2024 Feb 24]. Available from: https://dhsprogram.com/pubs/pdf/SAR7/SAR7.pdf

	60. 	DHS. Overview of the Service Provision Assessment (SPA) from MEASURE DHS. Calverton, MD: ICF International/The DHS Program; 1995.

	61. 	McLaughlin K, Van Olst M, Whelan R. Saving mothers’ lives in Namibia. Health Int. 2010;(10):103–112.

	62. 	Karra M, Fink G, Canning D. Distance to health facilities, maternal health care utilization, and child mortality, in low- and middle-income countries. Int J Epidemiol. 2017;46(3):817–826.

	63. 	WHO. Primary health care. Rev Peru Med Exp Salud Publica. 1978; p. 30–36.

	64. 	Ashiagbor G, Ofori-Asenso R, Forkuo EK, Agyei-Frimpong S. Measures of geographic accessibility to health care in the Ashanti Region of Ghana. Sci Afr. 2020;9:e00453. https://doi.org/10.1016/j.sciaf.2020.e00453

	65. 	Entwisle B, Rindfuss RR, Walsh SJ, Evans TP, Curran SR. Geographic information systems, spatial network analysis, and contraceptive choice. Demography. 1997;34(2):171–187. https://doi.org/10.2307/2061697

	66. 	Gobillon L, Milcent C. Competition and hospital quality: Evidence from a French natural experiment. SSRN Electron J. 2021;1:1–44.

	67. 	Cooper Z, Gibbons S, Skellern M. Does competition from private surgical centres improve public hospitals’ performance? Evidence from the English National Health Service. J Public Econ. 2018;166:63–80. https://doi.org/10.1016/j.jpubeco.2018.08.002

	68. 	Bloom N, Propper C, Seiler S, Van Reenen J. The impact of competition on management quality: Evidence from public hospitals. Rev Econ Stud. 2015;82(2):457–489. https://doi.org/10.1093/restud/rdu045

	69. 	Stata. Stata programming reference manual. College Station, TX: StataCorp LLC; 2021.

	70. 	Esri. Esri accessibility conformance report ArcGIS enterprise. Redlands, CA: Environmental Systems Research Institute 2020.

	71. 	Amo-Adjei J, Anku PJ, Amo HF, Effah MO. Perception of quality of health delivery and health insurance subscription in Ghana. BMC Health Serv Res. 2016;16(1):317. https://doi.org/10.1186/s12913-016-1602-4

	72. 	Das J, Do QT. The prices in the crises: What we are learning from 20 years of health insurance in low- and middle-income countries. J Econ Perspect. 2023;37(2):123–152. https://doi.org/10.1257/jep.37.2.123

	73. 	Sedgwick P, Greenwood N. Understanding the Hawthorne effect. Br Med J. 2015;351:2–4. https://doi.org/10.1136/bmj.h4672

	74. 	Basenero A, Gordon CS, Hamunime N, Bardfield J, Agins B. A public health approach to quality management: How a disease-specific improvement program propelled a national health-systems-wide quality program in Namibia. In Basenero A, Gordon CS, Hamunime N, Bardfield J, Agins B (editors): Health system improvement across the globe, Boca Raton: Taylor & Francis. 2017; p. 175–184.

	75. 	MOHSS. Republic of Namibia, Ministry of Health and Social Services. Statement by Dr. Kalumbi Shangula (MP), Minister of Health and Social Services, on the occasion of the launch of the National Quality Management Policy, the National Quality Management Strategic Plan, the Hospital Quality Standards, and Primary Facilities Quality Standards. Windhoek: MOHSS; 2022.



OPS/symbol.jpg
 — .\

\ U





OPS/JPHIA-17-1431-T1.jpg
TABLE 1: Descriptive statistics for the demographic and health survey sample of
households (N = 3822).

Variables Mean Frequency s.d.

Mothers’ characteristics

Insured 013 - -
Education (years) 8.50 - 3.63
Employed 043 3803 -
Marital status

Never married 047 1804 -
Currently married 047 1805 -
Formerly married 0.06 213 -
Institutional delivery 0.89 - -
Birth order number

1 032 1224 -
2-3 042 1603 -
4-5 017 639 -
>6 019 356 -
Household head age 43.83 - 16.18
Household size 627 - 3.56
Wealth status

Poorest 020 743 -
Poorer 021 807 -
Middle 022 853 -
Richer 022 853 -
Richest 014 546 -
Urban 048 - -
Province

Caprivi 0.09 323 -
Erongo 0.08 303 -
Hardap 0.07 253 -
Karas 0.08 296 -
Kavango 0.10 382 -
Khomas 0.09 330 -
Kunene 0.08 287 -
Ohangwane 0.09 335 -
Omaheke 0.06 228 -
Omusati 0.07 282 -
Oshana 0.06 228 -
Oshikoto 0.07 263 -
Otjozondjupa 0.08 290 -

Note: This table summarises key characteristics of the 2013 Namibia DHS sample, including
maternal demographics, household composition and regional distribution. Values shown are
means/proportions, frequencies and s.d. where applicable.

s.d., standard deviation.
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: Coefficients from regression of insurance status on antenatal care
quality for 30 km buffer.

Variables Panel A (quality within 30 km)
Coefficient se.

ANC quality score 0.0007 0.0008

Constant -0.1223 0.0759

R? 0.2425 -

N 3053 -

Note: This table shows coefficients (and standard errors) from a linear probability model in
which we regressed insurance status on ANC quality for the 30 km buffer. The regression is
modelled on a full set of covariates, which include household demographic characteristics
(education level measured in years, age of household head, household size, employment
and marital status, whether the birth was a home or institutional delivery and birth order),
household financial characteristics (measured as a household wealth index) and community
characteristics (rural versus urban and proportion of publicly managed health facilities
within a given cluster and urban fixed effects).

ANC, antenatal care; s.e., standard error.
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TABLE 2: Coefficients from regression of insurance status on antenatal care
quality.

Variables Panel A (quality Panel B (quality

within 10 km) within 15 km)
Coefficient  s.e.  Coefficient  s.e.

ANC quality index 0.0001 00009  0.0002 0.0008

Facility characteristics

Proportion of publicly managed ~ -0.0237 00266  -0.0235 0.0266

Mothers’ characteristics

Education in years 0.0233** 00026  0.0214** 00023

Employed 0.1129** 00132  01105** 00123

Marital status (ref never married)

Currently married 0.0957+* 00153  0.0941** 00141

Formerly married 0.0280 00266  0.0255 0.0249

Institutional delivery 0.0028 00165  -0.005 0.0149

Birth order (ref first)

23 -0.0228 00163  0.023 0.0148

4-5 0.0189 00232 0.0276 0.0276

26 0.0023 00328  0.0081 0.0294

Household characteristics

Household head age -0.0006 00004  -0.0006*  0.0003

Household size -0.0166 00111 -0.0144 0.0103

Wealth status (ref poorest)

Poorer -0.0065 00164  0.0026 0.0136

Middle 0.0014 00190  0.0133 0.0165

Richer 0.0279 00216  0.0468**  0.0197

Richest 02426** 00297  0.2631**  0.0280

Urban 0.0178 00166  -0.0233 00122

Distance is not a big problem 0.0164 00130  0.0178 00115

(perceptions)

Constant -0.1097 00808  -0.1101 0.0773

R 0.2504 - 02478 -

N 2374 - 2695 -

Note: This table shows coefficients (and standard errors) from a linear probability model in
which we regressed insurance status on ANC quality separately at 10 km and 15 km. The
regressions are modelled on a full set of covariates, which include household demographic
characteristics (education level measured in years, age of household head, household size,
employment and marital status, whether the birth was a home or institutional delivery
and birth order), household financial characteristics (measured as a household wealth
index) and community characteristics (rural versus urban and proportion of publicly
managed health facilities within a given cluster and urban fixed effects).

ANC, antenatal care; s.e., standard error; ref, reference group.
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TABLE 5: Heterogeneous analysi

ble North South Test of significance
Coefficient s.e. Coefficient s.e.
ANC quality -0.0008 0.0009 0.0026* 0.0013 0.0350**
R? 0.2224 - 0.2689 - -
N 1504 = 1191 3 2695

Note: The table presents coefficients and standard errors obtained from the suest test
examining the ANC quality effect on health insurance enrolment separately in the north and
southata 15 km buffer. The regressions include a comprehensive set of covariates encompassing
household demographic characteristics (education level measured in years, age of household
head, household size, employment and marital status, whether the birth was a home or
institutional delivery and birth order), household financial characteristics (measured as a
household wealth index) and community characteristics (rural versus urban, and proportion of
publicly managed health facilities within a given cluster, along with urban fixed effects).

ANC, antenatal care; s.e., standard error.
* 5<0.10; ** p<0.05.
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TABLE 4: Coefficients from regression of insurance status on antenatal care
quality for 10 km and 15 km buffers (urban clusters).

Variables Panel A (quality within Panel A (quality within
10 km urban) 15 km urban)
Coefficient se. Coefficient se.
ANC quality score 0.0013 0.0013 0.0011 0.0013
Constant 0.0771 0.1153 -0.0679 01173
R 0.2425 - 0.2685 -
N 1474 - 1474 -

Note: This table shows coefficients (and standard errors) from a linear probability model in
which we regressed insurance status on ANC quality at 10 km and 15 km buffers, restricted
to urban DHS clusters (maximum DHS GPS displacement 2 km). The regression is modelled
on a full set of covariates, which include household demographic characteristics (education
level measured in years, age of household head, household size, employment and marital
status, whether the birth was a home or institutional delivery and birth order), household
financial characteristics (measured as a household wealth index) and community
characteristics (rural versus urban and proportion of publicly managed health facilities
within a given cluster and urban fixed effects; the urban indicator is omitted in these models
because all clusters are urban).

ANC, antenatal care: s.e., standard error.
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Note: This figure shows administrative districts in Namibia, the distribution of health facilities and geographically displaced DHS survey clusters.
DHS, demographic health survey.
FIGURE 1: Health facility, clusters and regional boundaries in Namibia.
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Note: Predicted probabilities are obtained from a linear probability model of health
insurance coverage, including an interaction between the continuous ANC quality score
(15 km buffer) and an indicator for urban residence. Lines show predicted probabilities for
rural and urban clusters evaluated at ANC quality scores of 40, 50, 60, 70 and 80 points.

ANC, antenatal care.

FIGURE 3: Predicted probability of health insurance coverage by antenatal care
quality score and residence.
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Note: This figure shows a snapshot of ANC quality’s 10 km buffer service area over DHS
cluster

ANC, antenatal care.

FIGURE 2: Demographic and health survey — Service provision assessment
inkage based on 10 km cluster buffer.
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Note: The wealth index s categorised into five levels for each subplot: 1~ poorest and 5 - richest. For each subplot, education is categorised into four levels: 1~ Primary, 2 - Secondary, 3 - College
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Q, question.

FIGURE 5: Insurance uptake by quintiles of quality quintiles across wealth and education levels (N = 3822) illustrating the predicted probabilities of insurance enrolment
within varying quintiles of antenatal care quality (1-5) across: (a) wealth quintiles (b) education levels.
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FIGURE 4: Antenatal care quality scores and health insurance coverages by administrative districts illustrating by administrative districts: (a) the percentage ANC quality
scores and (b) health insurance coverages.





