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Abstract 

Background: Health inequalities in low- and middle-income countries (LMICs) often reflect 
compounding social disadvantages. Intersectionality theory emphasizes that multiple axes of 
disadvantage can interact to shape health experiences in ways not captured by single-factor 
analyses (Crenshaw, 1989, 1991). Understanding how poverty and low education combine to 
affect maternal and reproductive health is essential for advancing universal health coverage 
and "leaving no one behind" under the Sustainable Development Goals (United Nations, 
2015; World Health Organization, 2023). This study examined intersectional socioeconomic 
inequalities in maternal and reproductive health outcomes among Cambodian women. 

Methods: We conducted a secondary analysis of women aged 15–49 years interviewed in the 
Cambodia Demographic and Health Survey (CDHS) 2021–22, a nationally representative 
household survey implemented by the National Institute of Statistics (NIS) in collaboration 
with the Ministry of Health, with technical assistance from ICF (National Institute of 
Statistics et al., 2022). Women were classified into six intersectional socioeconomic status 
(SES) groups by cross-classifying household wealth (poor/middle/rich) and education 
(no/primary vs. secondary+). Outcomes included antenatal care (ANC) ≥4 visits, facility 
delivery, skilled birth attendance, modern contraception use, unmet need for family planning, 
and teenage childbearing. Multivariable logistic regression estimated adjusted odds ratios 
(aORs) with 95% confidence intervals (CIs), accounting for the complex survey design 
(National Institute of Statistics et al., 2022). 

Results: Among 6,968 women with recent births, 82% attended ≥4 ANC visits and 96% 
delivered in facilities, but only 20% had skilled birth attendance. Compared with women with 
both high wealth and secondary+ education (reference), women with poor wealth and 
no/primary education had substantially lower odds of ≥4 ANC visits (aOR = 0.33, 95% CI 
[0.23, 0.48]), facility delivery (aOR = 0.29, 95% CI [0.13, 0.63]), and skilled birth attendance 
(aOR = 0.20, 95% CI [0.14, 0.27]). For reproductive health, poor/low-education women had 
higher odds of modern contraception use (aOR = 1.24, 95% CI [1.06, 1.43]) and no 
difference in unmet need (aOR = 0.99, 95% CI [0.85, 1.16]). Teenage childbearing showed 
strong educational gradients (35% in poor/low-education vs. 16% in rich/high-education). 
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Conclusions: Intersectional socioeconomic disadvantage creates compounding barriers to 
quality maternal healthcare in Cambodia. Despite near-universal facility delivery, skilled 
attendance—defined in global monitoring as births attended by trained health personnel such 
as doctors, nurses, or midwives—remains highly unequal and concentrated among 
advantaged groups (United Nations Statistics Division, 2023). Policies should prioritize 
equitable quality of delivery care, target multiply disadvantaged women, strengthen rural 
health workforce distribution, and invest in girls' secondary education as a long-term 
maternal health strategy (National Institute of Statistics et al., 2015; World Health 
Organization, 2023). 
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Introduction 

Health inequalities in LMICs reflect overlapping social and structural determinants, including 
poverty, education, gender, and geography, that shape access to and quality of care. While 
national indicators may improve, within-country disparities can persist—challenging progress 
toward universal health coverage and SDG 3 (United Nations, 2015; World Health 
Organization, 2023). Cambodia has experienced major improvements in maternal health 
service use over time, including increases in skilled delivery assistance: preliminary DHS 
reporting noted that births delivered by a health professional rose from 44% (CDHS 2005) to 
71% (CDHS 2010) (National Institute of Statistics et al., 2010), and the CDHS 2014 
reported that 89% of births in the five years preceding the survey were assisted by a trained 
health professional (doctor, nurse, or midwife) (National Institute of Statistics et al., 2015). 
However, progress in coverage can mask inequities in who receives high-quality care and 
whether essential components of safe childbirth are equitably available. Traditional inequality 
analyses often examine wealth or education separately, but intersectionality theory argues 
that social disadvantages interact, producing experiences not reducible to single dimensions 
(Crenshaw, 1989, 1991). In Southeast Asia, few studies have explicitly evaluated how 
combined socioeconomic disadvantages shape maternal and reproductive outcomes. This 
study addresses this gap by applying an intersectional wealth × education framework to 
CDHS 2021–22 data to examine inequalities across antenatal care utilization, delivery care, 
family planning indicators, and teenage childbearing (National Institute of Statistics et al., 
2022). 

 

Methods 

We conducted a cross-sectional secondary analysis of the CDHS 2021–22, a nationally 
representative household survey implemented by the National Institute of Statistics in 
collaboration with the Ministry of Health, with technical assistance from ICF (National 
Institute of Statistics et al., 2022). The survey used a two-stage stratified design based on the 
2019 General Population Census sampling frame: 709 clusters were selected in the first 
stage, and 30 households per cluster were systematically selected in the second stage for a 
total sample of 21,270 households (National Institute of Statistics et al., 2022). All women 
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aged 15–49 who were usual residents or visitors present the night before the survey were 
eligible for interview (National Institute of Statistics et al., 2022). We created an 
intersectional SES exposure by cross-classifying household wealth and education. Household 
wealth was measured using the DHS wealth index derived from household assets and 
characteristics using principal components analysis (Rutstein & Johnson, 2004); we collapsed 
wealth quintiles into poor (Q1–Q2), middle (Q3), and rich (Q4–Q5). Education was 
dichotomized as no/primary versus secondary or higher. Cross-classification produced six 
mutually exclusive SES groups, with rich + secondary+ as the reference. Maternal health 
outcomes among women with births in the past five years (most recent birth) included ANC 
≥4 visits, facility delivery, and skilled birth attendance (doctor, nurse, or midwife). 
Reproductive outcomes among all women included modern contraception use, unmet need 
for family planning, and teenage childbearing (first birth <20 years among women who ever 
gave birth). Models adjusted for age group, urban/rural residence, and province; 
contraception and unmet need models additionally adjusted for marital status. All analyses 
accounted for survey weights, clustering, and stratification (National Institute of Statistics et 
al., 2022). We estimated adjusted odds ratios (aORs) and 95% CIs using multivariable 
logistic regression and used the subpopulation approach for restricted analyses to ensure 
appropriate variance estimation. Statistical significance was assessed at α = .05 (two-tailed). 

 

Ethical Considerations 

The CDHS protocol received ethical approval, and all participants provided informed 
consent; this secondary analysis used de-identified publicly available DHS data and did not 
require additional ethical approval (National Institute of Statistics et al., 2022). 

 

Results 

Skilled birth attendance remained low despite near-universal facility delivery. Nationally, 
only 20.4% of women reported being attended during delivery by a doctor, nurse, or midwife, 
consistent with the global monitoring concept of "skilled health personnel" (United Nations 
Statistics Division, 2023). This outcome showed the steepest intersectional gradient: only 
12.3% of poor women with no/primary education had skilled attendance compared with 
45.3% among rich women with secondary+ education, a 33 percentage-point gap (Table 2). 
In adjusted analyses (Table 3, Model 3), all SES groups had significantly lower odds of 
skilled attendance than the most advantaged reference group (rich + secondary+), including 
poor/no-primary (aOR = 0.20, 95% CI [0.14, 0.27]), poor/secondary+ (aOR = 0.34, 95% CI 
[0.25, 0.48]), middle/no-primary (aOR = 0.26, 95% CI [0.18, 0.40]), middle/secondary+ 
(aOR = 0.49, 95% CI [0.35, 0.68]), and rich/no-primary (aOR = 0.46, 95% CI [0.34, 0.61]) 
(all p < .001). Notably, even relatively advantaged non-reference groups had less than half 
the odds of skilled attendance, suggesting a strong concentration of skilled delivery care 
among the most socioeconomically advantaged women. 

 

Discussion 
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This study applied an intersectional framework to examine socioeconomic inequalities in 
maternal and reproductive health outcomes among Cambodian women, revealing that 
combined disadvantages of poverty and low education create compounding barriers to high-
quality maternal healthcare. Our findings demonstrate that while Cambodia has achieved 
near-universal facility delivery coverage (96%), substantial inequities persist in the quality 
dimension of care, particularly skilled birth attendance. Only 20% of women nationally 
received skilled attendance during delivery, with stark gradients across intersectional SES 
groups: women experiencing both poverty and low education had 80% lower odds of skilled 
attendance compared with their wealthy, educated counterparts. This pattern suggests that 
health system improvements have not equitably reached all population subgroups, and that 
aggregate national indicators can mask profound within-country disparities (Victora et al., 
2003). 

The disconnect between high facility delivery rates and low skilled attendance rates warrants 
particular attention. This finding indicates that many women in Cambodia deliver in health 
facilities without access to doctors, nurses, or midwives—the cadres recognized 
internationally as skilled birth attendants (United Nations Statistics Division, 2023). Several 
explanations merit consideration. First, rural health facilities may lack adequate staffing with 
qualified personnel, relying instead on auxiliary nurses or other cadres not classified as 
skilled under global monitoring standards (Ir et al., 2015). Second, geographic 
maldistribution of the health workforce concentrates skilled providers in urban areas and 
provincial hospitals, leaving rural commune health centers underserved (Dawson et al., 
2016). Third, socioeconomic barriers may prevent disadvantaged women from accessing 
higher-level facilities where skilled personnel are more reliably present, even when they 
deliver within the formal health system. This quality-coverage gap has important implications 
for maternal mortality reduction, as skilled attendance during delivery is essential for timely 
recognition and management of obstetric complications (World Health Organization, 2023). 

The educational gradient observed across multiple outcomes aligns with extensive evidence 
that women's education—particularly secondary schooling—is among the most powerful 
determinants of maternal health behaviors and outcomes (Karlsen et al., 2011). Education 
may operate through multiple pathways: enhanced health literacy and knowledge of danger 
signs, greater autonomy in healthcare decision-making, increased household resources and 
social capital, and improved ability to navigate health systems (Karlsen et al., 2011). Our 
finding that teenage childbearing was more than twice as prevalent among poor women with 
low education (35%) compared with wealthy, educated women (16%) underscores the 
importance of keeping girls in school as a dual investment in educational attainment and 
reproductive health. Early childbearing is associated with elevated risks of maternal 
morbidity and mortality, adverse birth outcomes, and intergenerational cycles of poverty and 
poor health (Ganchimeg et al., 2014). 

The intersectional approach employed in this study offers methodological and conceptual 
advantages over traditional single-axis inequality analyses. By simultaneously considering 
wealth and education, we identified groups experiencing multiplicative disadvantage that 
would remain hidden in stratification by either dimension alone (Bauer, 2014). For instance, 
poor women with secondary education and wealthy women with low education occupy 
distinct positions in the intersectional matrix and face different configurations of barriers and 
facilitators. Intersectionality theory, originally developed to theorize the experiences of Black 
women facing compounded race and gender discrimination (Crenshaw, 1989, 1991), provides 
a valuable lens for understanding how structural inequalities in LMICs are shaped by 
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overlapping systems of social stratification. Future health equity research should expand 
intersectional analyses to include additional axes of disadvantage such as ethnicity, 
rural/urban residence, and subnational region, which are known to interact with SES in 
shaping health outcomes in Cambodia and other Southeast Asian contexts (Houweling et al., 
2019). 

The unexpected finding that poor women with low education had higher odds of modern 
contraception use compared with the reference group requires careful interpretation. This 
may reflect successful targeting of family planning programs toward disadvantaged 
populations, Cambodia's long-standing commitment to expanding contraceptive access 
through community-based distribution and social marketing (National Institute of Statistics et 
al., 2015), or differential fertility preferences across SES groups. Alternatively, this pattern 
could indicate limited access to alternative contraceptive methods or facility-based services 
among advantaged women who may prefer provider-dependent methods. The absence of 
significant SES differences in unmet need for family planning suggests relatively equitable 
access to contraception, which stands in contrast to the steep gradients observed for maternal 
health services and likely reflects different programmatic histories and delivery strategies. 

Our findings align with and extend previous research on maternal health inequalities in 
Cambodia and comparable LMICs. Earlier analyses of CDHS data documented wealth-based 
and education-based gradients in facility delivery and skilled attendance (National Institute of 
Statistics et al., 2015), but the intersectional framework employed here reveals that these 
gradients are mutually reinforcing rather than independent. Studies from other South and 
Southeast Asian countries have similarly documented that women facing multiple 
disadvantages experience the greatest barriers to quality maternal healthcare (Houweling et 
al., 2019; Sahoo & Madhanraj, 2021). The concentration of skilled delivery care among 
advantaged groups observed in our data reflects broader patterns of health system inequity in 
which higher-quality services and more specialized providers are disproportionately 
accessible to urban, wealthy, and educated populations (Victora et al., 2003). 

Limitations 

This study has several limitations that should be considered when interpreting findings. First, 
the cross-sectional design precludes causal inference; observed associations between 
intersectional SES and health outcomes may reflect unmeasured confounding, reverse 
causation, or selection effects. For example, teenage childbearing may lead to truncated 
education and poverty rather than solely resulting from these conditions. Longitudinal data 
would be needed to clarify temporal relationships and mechanisms. Second, we relied on 
self-reported outcomes, which may be subject to recall bias, social desirability bias, or 
misclassification. The five-year recall period for maternal health outcomes, while standard in 
DHS surveys, may introduce error, particularly for women with multiple births (National 
Institute of Statistics et al., 2022). Validation studies comparing self-reported skilled 
attendance with facility records would strengthen confidence in these estimates. 

Third, our intersectional framework included only two dimensions of stratification—
household wealth and education—due to sample size considerations and analytical 
tractability. Other important axes of inequality, including ethnicity, rural/urban residence, 
subnational region, age, and marital status, were controlled as covariates but not incorporated 
into the intersectional classification. This simplified approach may miss important subgroup 
disparities. For instance, ethnic minority women in Cambodia face compounded 
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disadvantages in healthcare access that intersect with poverty and education in complex ways 
(Ensor et al., 2017), but we were unable to examine ethnic intersectionality due to limited 
sample sizes in minority subgroups. Future research should explore higher-order 
intersectional classifications where data permit and consider qualitative methods to 
understand lived experiences of multiply marginalized women. 

Fourth, the DHS wealth index, while widely used and validated for cross-country 
comparisons, has recognized limitations (Rutstein & Johnson, 2004). It is a relative measure 
that ranks households within a country but does not capture absolute poverty or income. The 
index emphasizes asset ownership and housing characteristics that may be less relevant for 
capturing economic well-being in certain contexts. Additionally, wealth is measured at the 
household level and may not reflect women's individual economic resources or intra-
household inequalities in resource allocation. Complementary analyses using consumption 
expenditure data or multidimensional poverty measures could provide additional insights. 

Fifth, our measure of skilled birth attendance relied on respondents' reports of the provider 
type present at delivery (doctor, nurse, or midwife), which may be subject to misclassification 
if respondents were uncertain about provider qualifications or if local terminology for health 
worker cadres is ambiguous. The low prevalence of skilled attendance (20%) relative to 
facility delivery (96%) suggests either substantial underreporting, actual gaps in skilled 
provider availability, or both. Objective measures from facility assessments or direct 
observation would provide more reliable estimates of skilled provider presence and quality of 
care. Finally, we could not assess quality dimensions beyond provider type, such as 
adherence to evidence-based practices, respectful care, or availability of essential supplies 
and equipment—all of which influence maternal health outcomes and may also vary 
systematically by women's SES (Kruk et al., 2018). 

 

Policy Implications 

These findings suggest several policy priorities. First, Cambodia's maternal health strategy 
should emphasize quality over coverage by moving beyond facility delivery as the primary 
performance metric and ensuring that every delivery has access to skilled attendance—an 
SDG-tracked indicator of maternal health system functioning (United Nations Statistics 
Division, 2023). This will require recruiting, deploying, and retaining skilled providers in 
rural areas through improved incentives, housing, continuing professional development, and 
clearer career pathways, alongside stronger facility staffing standards that ensure skilled 
personnel availability (World Health Organization, 2023). Second, programs should 
explicitly target multiply disadvantaged women—particularly those who are poor and have 
limited education—through strengthened community outreach, maternity waiting homes, 
transport vouchers, conditional cash transfers, and accompaniment models, with geographic 
focus on rural districts (Crenshaw, 1989, 1991). Third, investments that keep girls in 
secondary education should be framed as long-term health investments because education is 
strongly associated with safer maternal health behaviors and service uptake (National 
Institute of Statistics et al., 2015). Fourth, routine monitoring should disaggregate outcomes 
by intersectional SES (wealth × education), rather than only single-axis stratification, to 
reveal hidden inequities and guide resource allocation toward those at highest risk 
(Crenshaw, 1991; World Health Organization, 2023). Finally, because urban–rural gaps can 
compound socioeconomic disadvantage, policies should address geographic inequity 
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through redistribution mechanisms (e.g., rural service requirements or rural premiums) and 
targeted strengthening of rural maternity services. 
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Tables 
 

Characteristic Poor/ 
Low-Edu 

Poor/ 
High-Edu 

Middle/ 
Low-Edu 

Middle/ 
High-Edu 

Rich/ 
Low-Edu 

Rich/ 
High-Edu 

Sample size, n 
(%) 

5,903 
(24.0%) 

2,555 
(11.5%) 

2,018 
(10.5%) 

1,774 
(9.2%) 

2,614 
(15.9%) 

4,632 
(29.0%) 

Urban 
residence, % 

12.2 15.5 32.0 29.3 69.0 71.0 

Recent birth, % 27.5 13.2 9.5 9.0 14.2 26.5 
 
 

Outcome Poor/ 
Low 

Poor/ 
High 

Middle/ 
Low 

Middle/ 
High 

Rich/ 
Low 

Rich/ 
High 

Maternal Health 
(women with 
births in last 5 
years, n=6,968) 

Maternal 
Health 

(women 
with births 

in last 5 
years, 

n=6,968) 

Maternal 
Health 

(women 
with births 

in last 5 
years, 

n=6,968) 

Maternal 
Health 

(women 
with births 

in last 5 
years, 

n=6,968) 

Maternal 
Health 

(women 
with births 

in last 5 
years, 

n=6,968) 

Maternal 
Health 

(women 
with births 

in last 5 
years, 

n=6,968) 

Maternal Health 
(women with births 

in last 5 years, 
n=6,968) 

ANC ≥4 visits, 
% 

75.0 80.1 77.3 85.5 82.9 88.0 

Facility 
delivery, % 

93.4 96.2 95.9 97.6 96.3 97.4 

Skilled birth 
attendance, % 

12.3 17.9 15.9 21.3 27.8 45.3 

Reproductive 
Health (all 
women, 
n=19,496) 

Reproduct
ive Health 

(all 
women, 

n=19,496) 

Reproduct
ive Health 

(all 
women, 

n=19,496) 

Reproduct
ive Health 

(all 
women, 

n=19,496) 

Reproduct
ive Health 

(all 
women, 

n=19,496) 

Reproduct
ive Health 

(all 
women, 

n=19,496) 

Reproductive 
Health (all women, 

n=19,496) 

Modern 
contraception, % 

30.9 27.6 36.6 29.7 37.5 22.5 

Unmet need for 
FP, % 

41.4 47.4 34.1 46.9 29.6 43.7 

Teenage 
childbearing, 
%* 

34.9 25.8 37.9 22.8 32.7 16.1 

 
 

SES Category ANC ≥4 
aOR (95% 

CI) 

Facility 
aOR (95% 

CI) 

Skilled 
aOR (95% 

CI) 

Modern FP 
aOR (95% 

CI) 

Unmet Need 
aOR (95% CI) 

Rich/High-Edu 
(Reference) 

1.00 1.00 1.00 1.00 1.00 

Poor/Low-Edu 0.33*** 
(0.23-0.48) 

0.29** 
(0.13-0.63) 

0.20*** 
(0.14-0.27) 

1.24** 
(1.06-1.43) 

0.99 
(0.85-1.16) 

Poor/High-Edu 0.61* 
(0.39-0.94) 

0.95 
(0.36-2.52) 

0.34*** 
(0.25-0.48) 

1.08 
(0.90-1.29) 

0.96 
(0.79-1.17) 

 . CC-BY-NC 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted December 22, 2025. ; https://doi.org/10.64898/2025.12.20.25342731doi: medRxiv preprint 

https://doi.org/10.64898/2025.12.20.25342731
http://creativecommons.org/licenses/by-nc/4.0/


Middle/Low-
Edu 

0.41*** 
(0.26-0.66) 

0.67 
(0.24-1.88) 

0.26*** 
(0.18-0.40) 

1.14 
(0.97-1.34) 

0.89 
(0.73-1.07) 

Middle/High-
Edu 

0.70 
(0.43-1.14) 

2.08 
(0.46-9.49) 

0.49*** 
(0.35-0.68) 

0.98 
(0.80-1.19) 

1.03 
(0.85-1.26) 

Rich/Low-Edu 0.49** 
(0.30-0.81) 

0.76 
(0.24-2.39) 

0.46*** 
(0.34-0.61) 

1.25* 
(1.02-1.52) 

0.75** 
(0.60-0.93) 
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Table 1. Sample Characteristics by Intersectional SES Category 

Characteristic 
Poor/Low-

Edu 
Poor/High-

Edu 
Middle/Low-

Edu 
Middle/High-

Edu 
Rich/Low-

Edu 
Rich/High-

Edu 

Sample size, n (%) 5,903 
(24.0%) 

2,555 
(11.5%) 

2,018 
(10.5%) 

1,774 (9.2%) 2,614 
(15.9%) 

4,632 
(29.0%) 

Urban residence, % 12.2 15.5 32.0 29.3 69.0 71.0 

Recent birth, % 27.5 13.2 9.5 9.0 14.2 26.5 

 

Table 2. Outcome Prevalence by Intersectional SES Category 

Outcome Poor/Low Poor/High Middle/Low Middle/High Rich/Low Rich/High 

Maternal Health 
(births in last 5 years, 
n=6,968) 

      

ANC ≥4 visits, % 75.0 80.1 77.3 85.5 82.9 88.0 

Facility delivery, % 93.4 96.2 95.9 97.6 96.3 97.4 

Skilled birth 
attendance, % 

12.3 17.9 15.9 21.3 27.8 45.3 

Reproductive Health 
(all women, n=19,496) 

      

Modern contraception, 
% 

30.9 27.6 36.6 29.7 37.5 22.5 

Unmet need for FP, % 41.4 47.4 34.1 46.9 29.6 43.7 

Teenage childbearing, 
%* 

34.9 25.8 37.9 22.8 32.7 16.1 

 

Table 3. Adjusted Odds Ratios for Maternal and Reproductive Health Outcomes 

SES Category 
ANC ≥4 aOR 

(95% CI) 
Facility aOR 

(95% CI) 
Skilled aOR 

(95% CI) 
Modern FP 

aOR (95% CI) 
Unmet Need 

aOR (95% CI) 

Rich/High-Edu 
(Reference) 

1.00 1.00 1.00 1.00 1.00 

Poor/Low-Edu 0.33*** (0.23-
0.48) 

0.29** (0.13-
0.63) 

0.20*** (0.14-
0.27) 

1.24** (1.06-
1.43) 

0.99 (0.85-
1.16) 

Poor/High-Edu 0.61* (0.39-
0.94) 

0.95 (0.36-2.52) 0.34*** (0.25-
0.48) 

1.08 (0.90-1.29) 0.96 (0.79-
1.17) 

Middle/Low-Edu 0.41*** (0.26-
0.66) 

0.67 (0.24-1.88) 0.26*** (0.18-
0.40) 

1.14 (0.97-1.34) 0.89 (0.73-
1.07) 

Middle/High-Edu 0.70 (0.43-1.14) 2.08 (0.46-9.49) 0.49*** (0.35-
0.68) 

0.98 (0.80-1.19) 1.03 (0.85-
1.26) 
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SES Category 
ANC ≥4 aOR 

(95% CI) 
Facility aOR 

(95% CI) 
Skilled aOR 

(95% CI) 
Modern FP 

aOR (95% CI) 
Unmet Need 

aOR (95% CI) 

Rich/Low-Edu 0.49** (0.30-
0.81) 

0.76 (0.24-2.39) 0.46*** (0.34-
0.61) 

1.25* (1.02-
1.52) 

0.75** (0.60-
0.93) 

 

Note: * p<0.05, ** p<0.01, *** p<0.001 
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