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INTRODUCTION 

Understanding access barriers is a prerequisite to strengthening health systems in order to 

attain equitable universal health coverage (UHC). This study complements two prior literature 

reviews that synthesized existing evidence of non-financial barriers to access to health services. 

One was a comprehensive structured literature review examining non-financial access barriers 

to health services based on qualitative research (Bedford et al. 2013); the other study applied 

the same methodology but focused on quantitative research (Thiede & Koltermann 2013). 

 

All three studies focus on maternal and child health services and form part of a larger project 

designed to synthesize knowledge on the operationalization of equity as a central objective of 

UHC. The project contributes to the development of an evidence-base for the formulation of 

equity goals, targets and indicators for children within UHC. The findings also serve to refine the 

diagnostic and monitoring and evaluation (M&E) components of UNICEF’s District Health 

Systems Strengthening (DHSS) approach.  

 

The analysis presented in this study provides direction for further research of determinants of 

non-uptake of services. The UHC framework of equity proposed by Frenz and Vega (2010) was 

applied in this study. This framework builds on Tanahashi’s comprehensive conceptualization of 

health service coverage (Tanahashi 1978) and categorizes access into barriers and facilitators by 

distinguishing between supply and demand factors. We agree that access can only be 

interpreted in relation to both the health system and its targeted users. In line with this 

distinction, we define an access barrier as a manifestation of a lack of fit between a potential 

healthcare need and the actual service to address that need. It is neither absolute nor static, 

but dynamic and can manifest itself in multiple ways (Bedford et al. 2013, Thiede & Koltermann 

2013). 

 

In different contexts, there have been numerous and often successful attempts at designing 

interventions to reduce inequities by addressing apparent access barriers. These studies have 

been comprehensively assessed and the findings have been made available to inform policy 

(Gwatkin et al. 2005). Yet most successful interventions focus on a limited set of barriers and 

are often not integrated into a holistic and dynamic approach based on the connectedness or 

interdependencies of access dimensions in different contexts.  

 

Previously, we concluded that household surveys provide limited insight into access barriers 

since most data sources are presented at the national level. Although household surveys can 

provide orientation as to the interrelationships between barriers, they provide limited 

information about the complex interactions between predisposing, enabling and need factors 

(Thiede & Koltermann 2013). 

 

This study aims to expand on the evidence presented in the two prior literature reviews by 

further addressing issues they identified as important. Like the other two studies in the series, 

the focus is on Bangladesh, Ghana, Rwanda and Vietnam. Data from the latest available 

household surveys were analyzed to establish determinants of non-uptake of healthcare 
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services, addressing both financial and non-financial barriers by including a broad range of 

household and individual characteristics. The results advance the development of a framework 

built on qualitative and quantitative methods used to guide UNICEF’s equity-based and 

evidence-based DHSS approach. 

 

As indicated in the Discussion and Conclusions section, the analyses are limited due to the 

nature of the surveys utilized.  

 

 

DATA AND METHODS 

Bangladesh, Ghana, Rwanda and Vietnam were selected in line with the broader objectives of 

the overall project. As previously described (Bedford et al. 2013, Thiede & Koltermann 2013), 

these countries differ in observed health services uptake. 

 

Five sets of household survey data were analyzed: 

1. The Bangladesh Demographic and Health Survey (BDHS) 2011 is the most recent survey of 

its type in this study. The data set reflects the results of interviews successfully completed 

between July and December 2011 in 17,141 households, including interviews with 17,842 

women between ages 12-49, and 3,997 interviews with men ages 15-49 (National Institute 

of Population Research and Training et al. 2013). 

2. The oldest of the selected household surveys, the Ghana Demographic and Health Survey 

(GDHS) 2008, conducted between September and November 2008, is based on a nationally 

representative household sample. The data set reflects data from 11,778 household 

interviews; 4,916 women between ages 15 and 49 and 4,568 men completed gender-

specific interviews (Ghana Statistical Service et al. 2008). 

3. The data set of the Rwanda Demographic and Health Survey (RDHS) 2010 reflects interviews 

of 13,671 women, ages 15-49 from 12,540 households, and 6,329 men, ages 15-59 from 

half the households. Interviews were conducted between September 2010 and March 2011 

(National Institute of Statistics of Rwanda et al. 2012). 

4. The Vietnam Multiple Indicator Cluster Survey (MICS) 2010-11, a nationally representative 

household survey, was carried out by the General Statistics Office of Vietnam between 

November 2010 and January 2011. MICS is an international household survey program 

developed by UNICEF. This survey was conducted as part of the fourth global round of MICS 

surveys (MICS 4). Interviews were conducted in 11,614 households; 11,663 interviews with 

women ages 15-49, and 3,678 questionnaires for children under 5 years were completed 

(General Statistics Office 2011a). 

5. The Vietnam Household Living Standards Survey (VHLSS) 2010 was selected as a household 

survey without an explicit focus on health, to triangulate and complement the health 

surveys. The General Statistics Office of Vietnam conducts the VHLSS regularly and the 

VHLSS 2010 is representative of national, regional and provincial levels. It was conducted 

between the second quarter of 2010 and the first quarter of 2011 (General Statistics Office 

2011b). Despite the limited selection of variables that allow analyses of health service 

utilization, the VHLSS 2010 was chosen to add depth to the analysis of the MICS data. 
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The study set out to explore in more detail the determinants of service uptake identified in the 

previously conducted literature reviews (Bedford et al. 2013, Thiede & Koltermann 2013) and 

those of interest in the light of UNICEF’s key MNCH interventions. By identifying predisposing 

and enabling factors of uptake, analysis of the household surveys can serve to identify ways in 

which barriers are manifested and provide direction for further research.  

 

Although a goal was to make cross-country comparisons, by necessity, some utilization 

variables were modified, or uniquely defined, as appropriate for each country. To define 

variables, an initial exploration of the data was conducted and lessons learned regarding the 

relevance of dependent and independent variables were applied.  

  

Child immunization status was used as a proxy for access to health care services since the 

immunization data from all four countries was reliable and complete.  Across the four data sets, 

a common definition of full immunization was applied and a standardized variable created 

accordingly. Determinants of the immunization status of children aged 1-4 years were identified 

based on the reporting standards for DHS statistics: full immunization refers to vaccination with 

BCG, three doses of DPT, three doses of polio (excluding the dose given shortly after birth), and 

measles (Rutstein & Rojas 2006).  

 

Although there was interest in analyzing the immunization status of children at 18 months, data 

was incomplete or unreliable. Instead, we examined mean immunization status within 6-month 

age bands, taking into account relevant household and individual characteristics. 

  

Uptake of skilled birth delivery was assessed for Bangladesh, Ghana and Rwanda, where this 

issue ranked prominently in the prior literature reviews. The definitions of the respective 

dependent variable were adapted to the relevant health system context as explained in the 

Results section. 

 

Using the MICS 2010 data set, antenatal care visits in Vietnam were examined as a measure of 

health service utilization. A basic dummy variable captured either less than four, or four or 

more antenatal care visits during pregnancy. Given that the prior analysis found provider choice 

was an issue of concern in Vietnam (Thiede & Koltermann 2013), a multivariate analysis of 

women’s choice of public and private providers was applied to the VHLSS 2010 data set, even 

though there were few options in the data to examine utilization. Lastly, non-medical 

determinants of women’s health outpatient visits were analyzed using VHLSS 2010 data with a 

focus on socioeconomic inequalities. 

 

Analyses were performed using Stata version 12 (Stata Corp., College Station, TX, USA) and 

ADePT (Automated Development Economics [DEC] Poverty Tables) version 5.5, a software 

platform for applied economic analyses developed by the World Bank to simplify and 

streamline the analysis of survey data (Wagstaff et al. 2011). 
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Data processing, including merging of data files, development of new variables, initial 

descriptive statistics (using ‘svy’ commands), and testing of different multivariate models was 

performed with Stata 12. The calculation of concentration indices, achievement indices
1
 and 

the decomposition of concentration indices were performed using ADePT. 

 
 

RESULTS 

Bangladesh (BDHS 2011) 

Descriptive statistics for selected utilization indicators 

Table 1 contrasts the levels of skilled birth delivery and the full immunization of children 

according to individual and household characteristics in Bangladesh in 2011. The descriptive 

analysis includes the mother’s last completed level of education, socioeconomic status based 

on household assets, area of residence (rural or urban), age, and region (also referred to as 

Division) within Bangladesh.  

 

The analysis of skilled birth delivery includes data on 8,736 women who gave birth within 2 

years prior to the interview. In Bangladesh, births attended by skilled medical personnel are far 

from being standard. Skilled birth deliveries include deliveries attended by a qualified doctor, 

nurse or midwife, a family welfare visitor (FWV), a community skilled birth attendant (CSBA) or 

a trained traditional birth attendant. Although medical assistants (MAs) and sub-assistant 

community medical officers (SACMOs) are considered medically trained providers for antenatal 

care and postnatal care, they are not considered medically trained providers for childbirth. 

 

Skilled deliveries as a share of the total number of deliveries amount to a mere 42.3% in urban 

areas, and an extremely low 18.5% in rural areas. With 7.2% in the poorest population quintile 

and 51.2% in the richest quintile, there is a steep socioeconomic gradient. Similarly, only 9.2% 

of mothers with no education gave birth under skilled attendance, while 70.6% of births by 

mothers with education beyond the secondary level were skilled deliveries. 

 

In a sample of 6,678 children aged 1 to 4 years, the percentage of fully immunized children 

does not vary considerable across different individual and household characteristics. In urban 

areas, 89.6% of children are fully immunized, 87.5% in rural areas. Again, there are differences 

between the bottom and top categories of the mother’s level of education and the household’s 

socioeconomic status. Rangpur, the northernmost region, had the highest rate of full 

immunization, at 93.1%. These pronounced variations in health service utilization are not 

reflected in a comparison of provincial means.  

 
  

                                                
1
 The achievement index reflects the weighted average of the utilization levels, in which higher weights are 

assigned to poorer people than to those better-off. Applied to service utilization, inequality decreases the value of 

the achievement index. 
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Table 1 Skilled birth delivery and full immunization in Bangladesh 2011–utilization according to individual and 

household characteristics 

  Skilled birth delivery Full immunization 

Gender of child   

Female  86.70% 

Male  89.16% 

Education of mother   

No education 9.15% 77.50% 

Primary 14.75% 86.50% 

Secondary 29.79% 92.70% 

Higher 70.55% 97.30% 

Socioeconomic status   

Poorest 7.21% 80.70% 

Second 11.98% 84.80% 

Middle 18.85% 90.00% 

Fourth 29.80% 90.40% 

Richest 51.24% 93.70% 

Area of residence   

Urban 42.30% 89.60% 

Rural 18.50% 87.50% 

Region   

Barisal 17.20% 89.80% 

Chittagong 19.90% 84.90% 

Dhaka 25.50% 87.40% 

Khulna 36.30% 92.10% 

Rajshahi 25.20% 90.10% 

Rangpur 22.30% 93.10% 

Sylhet 18.70% 81.90% 

Woman's age   

15-19 23.84% 87.27% 

20-24 22.82% 88.71% 

25-29 25.33% 88.54% 

30-34 24.46% 87.77% 

35-39 25.71% 85.96% 

40-44 16.79% 82.41% 

45-49 7.59% 72.11% 
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Figure 1 illustrates mean immunization rates within different groups by children’s 6-month age 

bands, based on their age at the time of the survey. Not only are there differences between the 

sub-groups, but also, differences are apparent between the age bands. 

 
Figure 1 Full immunization by 6-month age bands, Bangladesh 

 
 

Exploring determinants of utilization  

Multivariate analysis of the determinants of utilization allows a more accurate assessment. 

Table 2 shows the results of the analysis of a logit model for full immunization and a set of 

predictor variables that were informed by the literature.  

 

The results reflect the significant impact of the mother’s education and the household’s 

economic position on full immunization status. The child of a woman with no education is over 

80% less likely to be fully immunized than the child of a woman with an education beyond the 

secondary level. Similarly, a child in the group of the poorest households in Bangladesh is less 

than half as likely to be fully immunized than a child from one of the richest households. The 

results also suggest there is a 27% higher likelihood of a boy being fully immunized than a girl. 
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Table 2  Full immunization of children (age 1 to 4) in Bangladesh 2011–determinants of utilization (logit model; 

reference categories in brackets) 

 Odds ratio Coefficient P-value 

Gender of household head (female)    

Male 0.9118 -0.092 0.538 

Woman's age (45-49)    

15-19 1.5105 0.412 0.309 

20-24 1.6970 0.529 0.178 

25-29 1.7553 0.563 0.152 

30-34 1.9354 0.660 0.096 

35-39 1.6057 0.474 0.245 

40-44 1.7330 0.550 0.205 

Gender of child (female)    

Male 1.2723 0.241 0.002 

Education of mother (higher)    

No education 0.1410 -1.959 0.000 

Primary 0.2482 -1.393 0.000 

Secondary 0.4294 -0.845 0.003 

Socioeconomic status (richest)    

Poorest 0.4401 -0.821 0.000 

Second 0.5394 -0.617 0.000 

Middle 0.6349 -0.454 0.007 

Fourth 0.6465 -0.436 0.007 

Area of residence (rural)    

Urban 0.8941 -0.112 0.261 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.0634   

 

The logistic regression model for skilled birth deliveries reflects the stark inequalities with 

regard to individual and household characteristics (Table 3). The relationships between skilled 

birth attendance and levels of education, as well as socioeconomic status, are statistically, 

highly significant.  The predicted odds of a skilled birth delivery for a mother with no education 

are only slightly above 10% of the odds of a mother with education above the secondary level. 

The odds of a mother from one of the 20% poorest households for a skilled birth delivery are 

one fifth of those for mother from one of the richest households. Mothers from urban areas are 

nearly 60% more likely to deliver their child with skilled birth assistance than mothers from 

rural areas. As in the case of immunization coverage, neither the gender of the household head, 

nor the mother’s age, has a significant influence on the utilization variable (skilled birth 

deliveries).  
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Table 3 Skilled birth deliveries in Bangladesh 2011–determinants of utilization (logit model; reference 

categories in brackets) 

 Odds ratio Coefficient P-value 

Gender of household head (female)   

Male 0.9002 -0.105 0.636 

Woman's age (45-49)    

15-19 1.7639 0.568 0.485 

20-24 1.4672 0.383 0.636 

25-29 1.6030 0.472 0.560 

30-34 1.4746 0.388 0.632 

35-39 2.0205 0.703 0.389 

40-44 1.4197 0.350 0.676 

Education of mother (higher)    

No education 0.1130 -2.181 0.000 

Primary 0.1588 -1.840 0.000 

Secondary 0.2772 -1.283 0.000 

Socioeconomic status (richest)   

Poorest 0.2007 -1.606 0.000 

Second 0.2698 -1.310 0.000 

Middle 0.3786 -0.971 0.000 

Fourth 0.5734 -0.556 0.000 

Area of residence (rural)    

Urban 1.5876 -0.112 0.000 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.1702   

 

Concentration indices and concentration curves 

The ADePT output for the concentration and achievement indices (including indices reflecting 

higher inequality aversion) is shown in Table 4. The concentration index for skilled birth delivery 

is very high at 38.2%, implying considerable inequality in utilization. This result corresponds 

with a low achievement index, which is an index constructed as a weighted average of 

utilization levels with higher weights attached to poorer people. The reverse applies to full 

immunization. A low concentration index of 3.1% corresponds to a high achievement index. 
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Table 4 Utilization of selected MNCH services in Bangladesh–concentration and achievement indices 

  Skilled birth delivery Full immunization 

Standard concentration index 0.382 0.031 

Conc. index with inequality-aversion parameter = 3 0.514 0.048 

Conc. index with inequality-aversion parameter = 4 0.580 0.059 

Standard achievement index 0.147 0.852 

Achievement index with inequality-aversion parameter = 3 0.116 0.837 

Achievement index with inequality-aversion parameter = 4 0.100 0.827 

 

Concentration curves display unequal service utilization based on socioeconomic status. The 

x-axis depicts the cumulative percentage of service users, cumulatively ranked by the measure 

of socioeconomic status, here the asset index. Figures 2 and 3 illustrate the concentration 

curves of skilled birth delivery and full immunization, respectively. The comparison of the two 

curves demonstrates a substantial deviation of the concentration curve for skilled birth delivery 

from the line of equality and the proximity of the curve for full immunization to the line of 

equality, indicating a higher degree of income-related inequality for skilled birth delivery as 

compared to full immunization. 

 
Figure 2  Concentration curve of skilled birth delivery, 

Bangladesh 

Figure 3  Concentration curve of full immunization, 

Bangladesh 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Decomposing inequalities in immunization and skilled delivery in Bangladesh 

The decomposition of the concentration index sheds light on why inequalities in service 

utilization exist and what factors contribute to the inequality reflected in the index. The 

decomposition of the concentration indices for full immunization and skilled birth delivery are 

shown in Table 5. 
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Table 5 Utilization of selected MNCH services in Bangladesh–decomposing the concentration indices (linear 

model) 

  Full immunization Skilled birth delivery 

Standardizing variables   

Mother's age 0.000 0.000 

Subtotal 0.000 0.000 

   

Control variables   

Socioeconomic status 0.016 0.205 

Area of residence -0.004 0.050 

Gender of child 0.000 0.000 

Education of mother 0.018 0.111 

Gender of household head 0.000 0.001 

Subtotal 0.030 0.367 

   

Residual: regression error 0.001 0.015 

Residual: missing data 0.000 0.000 

Inequality (total) 0.031 0.382 

Inequity/Unjustified inequality 0.031 0.382 

 

Standardizing variables can carelessly be regarded as inequality that is justifiable, which is not 

always strictly the case, whereas control variables reflect unjustifiable inequality, i.e. inequity. 

In the decomposition of the (small) concentration index for full immunization, socioeconomic 

status and the mother’s education dominate. The same contributing factors dominate in the 

decomposition of the high concentration index for skilled birth delivery. The regression error 

describes the part of the concentration index for service utilization that is not described by the 

standardizing variables and the control variables; the low regression errors show that the 

variables included in this analysis nearly fully explain inequality in service uptake. 

 

In addition to the determinants of inequalities shown in Table 5, the analysis of elasticities is 

relevant. The elasticities depicted in Table 6 indicate the effect that determinants have on 

service utilization, specifically, the change in service utilization if a particular contributing factor 

changes by 1 unit. The elasticities of the two dominating determinants, mother’s education and 

socioeconomic status, are the highest, in the case of both full immunization and skilled birth 

delivery. 
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Table 6 Utilization of selected MNCH services in Bangladesh–elasticities (linear model) 

  Full immunization Skilled birth delivery 

Standardizing variables   

Mother's age 0.014 0.294 

Control variables   

Socioeconomic status 0.056 0.732 

Area of residence -0.007 0.104 

Gender of child -0.040 -0.042 

Education of mother 0.090 0.576 

Gender of household head 0.004 0.053 

 

Figure 4 provides a graphic illustration of the concentration indices for full immunization and 

skilled delivery decomposed into contributing factors. 

 

 

 
 

 

Ghana (GDHS 2008) 

Descriptive statistics for selected utilization indicators 

The analysis of Ghanaian household survey data from the GDHS 2008 reveals a picture quite 

different from that of Bangladesh. Table 7 presents mean utilization levels of the same 

variables analyzed above, skilled birth delivery and full immunization.  
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Figure 4 Decomposition of concentration indices, Bangladesh 
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Table 7 Skilled birth delivery and full immunization in Ghana–utilization according to individual and household 

characteristics 

  Skilled birth delivery* Full immunization** 

Gender of household head   

Female 66.10% 72.04% 

Male 56.10% 71.56% 

Education of mother   

No education 36.54% 64.27% 

Primary 54.74% 72.24% 

Secondary 77.01% 77.28% 

Higher 100.00% 73.97% 

Socioeconomic status   

Poorest 22.48% 63.22% 

Second 42.07% 69.02% 

Middle 60.45% 70.40% 

Fourth 76.65% 74.76% 

Richest 92.30% 81.06% 

Area   

Urban 84.70% 74.11% 

Rural 43.00% 70.23% 

Region   

Western 62.20% 66.14% 

Central 54.84% 76.40% 

Greater Accra 84.31% 83.21% 

Volta 53.65% 72.70% 

Eastern 60.77% 66.08% 

Ashanti 72.51% 75.52% 

Brong Ahafo 65.19% 78.87% 

Northern 27.47% 51.28% 

Upper East 46.84% 80.72% 

Upper West 46.35% 78.80% 
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Table 7 (continued) Skilled birth delivery* Full immunization** 

Religion   

Catholic 62.47% 72.77% 

Anglican 46.83% 73.52% 

Methodist 63.77% 79.86% 

Presbyterian 69.06% 69.66% 

Pentecostal/charismatic 66.89% 77.87% 

Other Christian 60.79% 69.22% 

Moslem 51.86% 65.51% 

Traditional/spiritualist 21.12% 58.31% 

No religion 47.52% 63.81% 

Woman's age   

15-19 54.05% 58.45% 

20-24 54.88% 67.74% 

25-29 59.31% 74.13% 

30-34 66.55% 76.81% 

35-39 57.99% 70.34% 

40-44 58.83% 69.24% 

45-49 40.83% 66.21% 

*n=2,992 women who had given birth in the previous 2 years 

**n=2,147 children (between 12 and 60 months) 

 

The sample for the skilled birth delivery analysis includes 2,992 women who had given birth in 

the two years prior to the survey interview. In Ghana, skilled providers include doctors, nurses, 

midwifes, auxiliary midwifes, community health officers and traditional healers trained within 

the Ghana Health Service. 

 

The sample for the full immunization analysis includes 2,147 children ages between 12 and 59 

months. Within all categories of variables there are obvious differences in uptake between 

groups, most markedly for skilled birth delivery where, for example, only 22.5% of poorest 

women benefit from skilled birth attendance as compared to 92.3% of women from the highest 

wealth quintile. 

 

As with most Ghanaian health utilization and outcome variables, there is a heavy north-south 

gradient. The Northern Region of Ghana, which shares a border with Burkina Faso, features the 

lowest shares of skilled birth attendance (27.5%) and the lowest level of full immunization 

(51.3%). While skilled deliveries are common in urban areas (84.7%), they account for less than 

half of all deliveries (43.0%) in rural areas.   
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The descriptive analysis of the immunization status by 6-month age bands presented in Figure 5 

reflects the differences by sub-group. There appears to be a higher share of fully immunized 

children in the younger groups (children aged 1 and 2 years) than in the older groups (age 3 and 

4 years).  

 
Figure 5 Full immunization by 6-month age bands, Ghana 

 
 

Exploring determinants of utilization  

Table 8 presents the results of the logistic regression model for full immunization. 

Socioeconomic status stands out as a key household variable that determines full 

immunization. Children from the richest households are three times more likely to be fully 

immunized than children from poor households. The results also imply a higher independent 

likelihood for rural children to be fully immunized, as compared to those from urban areas. 
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Table 8 Full immunization of children (age 1 to 4) in Ghana–determinants of utilization (logit model; reference 

categories in brackets) 

  Odds ratio Coefficient P-value 

Gender of household head (female)    

Male 1.0669 0.065 0.608 

Woman's age (45-49)    

15-19 0.5553 -0.588 0.125 

20-24 0.8366 -0.178 0.529 

25-29 1.1206 0.114 0.680 

30-34 1.2945 0.258 0.362 

35-39 0.9977 -0.002 0.994 

40-44 1.0249 0.025 0.937 

Gender of child (female)    

Male 0.9817 -0.018 0.862 

Education of mother (higher)    

No education 1.0243 0.024 0.959 

Primary 1.3886 0.328 0.476 

Secondary 1.5316 0.426 0.349 

Socioeconomic status (richest)    

Poorest 0.3549 -1.036 0.000 

Second 0.4271 -0.851 0.001 

Middle 0.5486 -0.600 0.009 

Fourth 0.8222 -0.196 0.382 

Area of residence (rural)    

Urban 0.6549 -0.423 0.009 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.0314   

 

The logistic regression model presented in Table 9 highlights the relevance of socioeconomic 

status in terms of skilled birth deliveries in Ghana. There is a substantial difference in the 

likelihood of skilled birth deliveries between mothers from the poorest and the richest wealth 

quintiles. The odds of a poor mother benefiting from skilled birth attendance are only 5% of the 

odds of a mother belonging to the wealthiest of Ghanaian households. There is also a marked 

difference between rural and urban residence; urban mothers are nearly 2.5 times as likely to 

give birth with the support of skilled medical personnel. Religion is another determinant of 

utilization: Christian mothers are far more likely to have skilled birth deliveries than those of 

Muslim or traditionalist faiths. 
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Table 9 Skilled birth deliveries in Ghana–determinants of utilization (logit model; reference categories in 

brackets) 

  Odds ratio Coefficient P-value 

Gender of household head (female)    

Male 0.8536 -0.158 0.154 

Woman's age (45-49)    

15-19 1.1114 0.106 0.771 

20-24 1.3347 0.289 0.318 

25-29 1.4639 0.381 0.174 

30-34 1.8329 0.606 0.036 

35-39 1.5020 0.407 0.163 

40-44 1.9911 0.689 0.029 

Religion (Christian)    

Muslim 0.6959 -0.362 0.005 

Traditionalist/spiritualist 0.3929 -0.934 0.000 

No religion/other 0.9618 -0.039 0.847 

Socioeconomic status (richest)    

Poorest 0.0460 -3.078 0.000 

Second 0.1124 -2.186 0.000 

Middle 0.1555 -1.861 0.000 

Fourth 0.3178 -1.146 0.000 

Area of residence (rural)    

Urban 2.4354 0.890 0.000 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.2322   

 

Concentration indices and concentration curves 

In Ghana, the concentration index for skilled birth delivery is about five times as large as the 

index for full immunization (Table 10). The concentration indices are 0.248 and 0.050, 

respectively. The level of inequality regarding skilled birth delivery is lower, however, than in 

Bangladesh. Again, the achievement indices correspond with the concentration indices and 

indicate a relatively low achievement of equality in skilled birth delivery. The levels of inequality 

are graphically depicted in Figures 6 and 7. 
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Table 10 Utilization of selected MNCH services in Ghana–concentration and achievement indices 

  Skilled birth delivery Full immunization 

Standard concentration index 0.248 0.050 

Conc. index with inequality-aversion parameter = 3 0.377 0.074 

Conc. index with inequality-aversion parameter = 4 0.457 0.088 

Standard achievement index 0.442 0.681 

Achievement index with inequality-aversion parameter = 3 0.366 0.664 

Achievement index with inequality-aversion parameter = 4 0.320 0.654 

 

 
Figure 6 Concentration curve of skilled birth delivery, 

Ghana 

Figure 7 Concentration curve of full immunization, 

Ghana 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Decomposing inequalities in immunization and skilled delivery in Ghana 

The decomposition of concentration indices (Table 11) again highlight socioeconomic status as 

the main contributing factor to inequality for both full immunization and skilled birth delivery. 

The regression error (the part of the concentration index that is not described by the variables) 

in the analysis of both services is very small. The diagrammatic depiction of the decomposition 

analysis is provided in Figure 8. 
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Table 11 Utilization of selected MNCH services in Ghana–decomposing the concentration indices (linear model) 

  Full immunization Skilled birth delivery 

Standardizing variables   

Mother's age 0.000 -0.001 

Subtotal 0.000 -0.001 

   

Control variables   

Socioeconomic status 0.060 0.148 

Area of residence -0.023 0.047 

Gender of child 0.000 0.000 

Education of mother 0.013 0.044 

Gender of household head 0.000 0.001 

Subtotal 0.050 0.241 

   

Residual: regression error 0.001 0.008 

Residual: missing data 0.000 0.000 

Inequality (total) 0.050 0.248 

Inequity/Unjustified inequality 0.051 0.249 
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Figure 8 Decomposition of concentration indices, Ghana 
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The elasticity findings (Table 12) in terms of education are interesting. While the contribution of 

mothers’ education to the concentration index was relatively low, e.g. slightly lower than that 

of area of residence, the effect expressed in terms of elasticity is comparatively strong. The 

implications of the elasticities are discussed in the Discussion and Conclusions section.  

 
Table 12 Utilization of selected MNCH services in Ghana–elasticities (linear model) 

  Full immunization Skilled birth delivery 

Standardizing variables   

Mother's age 0.055 0.294 

Control variables   

Socioeconomic status 0.209 0.732 

Area of residence -0.046 0.104 

Gender of child 0.000 -0.042 

Education of mother 0.050 0.576 

Gender of household head -0.022 0.053 

 

 

Rwanda (RDHS 2010) 

Descriptive statistics for selected utilization indicators 

Based on the analysis of the RDHS 2010, Rwanda shows marked differences from Bangladesh 

and Ghana. The descriptive statistics (Table 13) reflect a much more equitable utilization of 

services between sub-groups with different household and individual characteristics. The 

analysis is based on a sub-sample of 9,002 women who had given birth in the two years prior to 

the survey for skilled birth delivery, and 6,935 children between 12 and 59 months old for 

immunization assessment. 

 

Skilled birth delivery in Rwanda includes deliveries attended by a doctor, a nurse, a medical 

assistant or a midwife. With 86.9% of urban births professionally attended and 74.7% in rural 

areas, the figures are very high for a developing country. The largest gap in the percentage of 

skilled birth deliveries within a single variable occurs for mothers’ age. The percentage of 

mothers with skilled birth delivery decreases with increasing age: 90.1% of young mothers 

(aged between 15 and 19 years) benefit from skilled birth attendance, while for the oldest 

mothers (aged 45 to 49 years), it is only 61.2%.   

 

The differences in the percentage of skilled birth deliveries between Kigali City and other 

regions reflects the differences in the figures shown for urban and rural areas of residence, 

respectively. 

 

Levels of full immunization are very high throughout, although there are differences within 

socioeconomic status and education levels. 
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Table 13 Skilled birth delivery and full immunization in Rwanda–utilization according to individual and 

household characteristics 

  Skilled birth delivery Full immunization 

Gender of household head   

Female 73.11% 87.11% 

Male 76.91% 88.82% 

Gender of child   

Female  87.61% 

Male  89.34% 

Education of mother   

No education 66.51% 86.36% 

Primary 76.77% 88.24% 

Secondary 89.32% 94.84% 

Higher 100.00% 100.00% 

Socioeconomic status   

Poorest 67.82% 84.44% 

Second 71.76% 85.30% 

Middle 73.79% 88.59% 

Fourth 77.59% 91.17% 

Richest 88.95% 92.76% 

Area   

Urban 86.79% 93.35% 

Rural 74.66% 87.83% 

Region   

Kigali City 88.82% 96.33% 

South 72.43% 91.77% 

West 77.11% 78.04% 

North 71.17% 92.69% 

East 76.90% 89.82% 

Religion   

Catholic 76.70% 88.95% 

Protestant 76.20% 87.76% 

Adventist 74.58% 91.60% 

Muslim 84.04% 83.63% 

No religion 66.06% 73.93% 

Other 73.23% 76.70% 
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Table 13 (continued)   

  Skilled birth delivery Full immunization 

Woman's age   

15-19 90.06% 86.87% 

20-24 86.12% 87.85% 

25-29 78.41% 89.65% 

30-34 72.43% 88.24% 

35-39 71.02% 87.35% 

40-44 67.54% 89.00% 

45-49 61.18% 86.87% 

 

Figure 9 displays differences in immunization status of children by 6-month age bands within 

the sample.  

 
Figure 9 Full immunization by 6-month age bands, Rwanda 
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Exploring determinants of utilization  

The determinants of full immunization of children in Rwanda are presented in Table 14. As the 

descriptive statistics suggest, a mother’s education, socioeconomic status and residence 

matter. The likelihood that the child of a mother without education is immunized is less than 

half of that of a child of a mother with secondary education or beyond. Children from the 

poorest households are less likely to be fully immunized than those from the richest 

households, and the odds of a child from an urban household to be fully immunized are 1.4 

times the odds than for a rural child. There is also a slightly higher chance for boys to be 

immunized than for girls. 

 
Table 14 Full immunization of children (age 1 to 4) in Rwanda–determinants of utilization (logit model; 

reference categories in brackets) 

  Odds ratio Coefficient P-value 

Gender of household head (female)    

Male 1.0982 0.094 0.329 

Woman's age (45-49)    

15-19 0.9124 -0.092 0.834 

20-24 1.0411 0.040 0.850 

25-29 1.2443 0.219 0.278 

30-34 1.0499 0.049 0.810 

35-39 0.9947 -0.005 0.980 

40-44 1.1582 0.147 0.520 

Gender of child (female)    

Male 1.1808 0.166 0.034 

Education of mother (secondary or higher)   

No education 0.4419 -0.817 0.000 

Primary 0.4707 -0.754 0.001 

Socioeconomic status (richest)    

Poorest 0.6216 -0.475 0.004 

Second 0.6453 -0.438 0.009 

Middle 0.8656 -0.144 0.402 

Fourth 1.1238 0.117 0.520 

Area of residence (rural)    

Urban 1.4351 0.361 0.041 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.021   

 

The results of a logistical regression model for the determinants of skilled birth delivery in 

Rwanda are shown in Table 15. Statistically significant relationships exist between skilled birth 
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delivery and mother’s age and education, as well as for gender of the household head and 

socioeconomic status. 

 
Table 15 Skilled birth deliveries in Rwanda–determinants of utilization (logit model; reference categories in 

brackets) 

  Odds ratio Coefficient P-value 

Gender of household head (female)    

Male 1.1817 0.173 0.013 

Woman's age (45-49)    

15-19 5.2554 1.659 0.000 

20-24 3.6221 1.287 0.000 

25-29 2.0536 0.720 0.000 

30-34 1.4398 0.365 0.017 

35-39 1.3913 0.330 0.036 

40-44 1.1877 0.172 0.307 

Religion (no religion/other)    

Christian 1.3628 0.310 0.114 

Muslim 1.6400 0.495 0.141 

Education of mother (secondary or higher)   

No education 0.4145 -0.881 0.000 

Primary 0.5641 -0.573 0.000 

Socioeconomic status (richest)   

Poorest 0.3142 -1.158 0.000 

Second 0.3614 -1.018 0.000 

Middle 0.3755 -0.979 0.000 

Fourth 0.5372 -0.621 0.000 

Area of residence (rural)    

Urban 1.1555 0.145 0.202 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.060   

 

Concentration indices and concentration curves 

The concentration indices for skilled birth delivery (0.054) and full immunization (0.022) are 

very low and the corresponding achievement indices high (Table 16). The concentration curves 

(Figures 10 and 11) consequently are very close to the line of equality. 
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Table 16 Utilization of selected MNCH services in Rwanda–concentration and achievement indices 

  Skilled birth delivery Full immunization 

Standard concentration index 0.054 0.022 

Conc. index with inequality-aversion parameter = 3 0.073 0.032 

Conc. index with inequality-aversion parameter = 4 0.083 0.039 

Standard achievement index 0.721 0.866 

Achievement index with inequality-aversion parameter = 3 0.706 0.856 

Achievement index with inequality-aversion parameter = 4 0.699 0.850 

 
Figure 10  Concentration curve of skilled birth delivery, 

Rwanda 

Figure 11  Concentration curve of full immunization, 

Rwanda 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Decomposing inequalities in immunization and skilled delivery in Rwanda 

The decomposition analysis of the concentration indices for full immunization and skilled birth 

delivery reveals that socioeconomic status is the dominant contributor to inequality (Table 17). 

It is also the contributor with the (relatively) highest elasticity (Table 18). 
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Table 17 Utilization of selected MNCH services in Rwanda–decomposing the concentration indices (linear model) 

  Full immunization Skilled birth delivery 

Standardizing variables   

Mother's age 0.000 0.000 

Subtotal 0.000 0.000 

   

Control variables   

Socioeconomic status 0.015 0.040 

Area of residence 0.001 0.002 

Gender of child 0.000 0.000 

Education of mother 0.002 0.009 

Gender of household head 0.000 0.001 

Subtotal 0.020 0.053 

   

Residual: regression error 0.002 0.001 

Residual: missing data 0.000 0.000 

Inequality (total) 0.022 0.054 

Inequity/Unjustified inequality 0.022 0.054 

 

 

 
Table 18 Utilization of selected MNCH services in Rwanda–elasticities (linear model) 

  Full immunization Skilled birth delivery 

Standardizing variables   

Mother's age -0.012 -0.376 

Control variables   

Socioeconomic status 0.056 0.145 

Area of residence 0.003 0.005 

Gender of child -0.028 -0.019 

Education of mother 0.019 0.077 

Gender of household head -0.015 -0.041 
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Figure 12 graphically depicts the decomposition of the concentration indices for full 

immunization and skilled birth delivery, highlighting the contribution of socioeconomic status. 

 
Figure 12 Decomposition of concentration indices, Rwanda 

 

 
 

 

Vietnam (VN MICS 2010-11) 

Descriptive statistics for selected utilization indicators 

The analysis of health services uptake in Vietnam utilized two data sources, the MICS 2010-11 

and the VHLSS 2010.  Full immunization was assessed as a variable that represents a service 

that is not necessarily facility-based, and to allow for a cross-country comparative analysis. A 

variable to capture antenatal visits (four visits and more or less than four visits) was created to 

examine uptake of antenatal services, a problem identified in our prior literature review 

(Thiede & Koltermann 2013). 

 

Table 19 shows uptake of services within different subgroups of the Vietnamese population, 

characterized by individual and household variables. The analysis of the number of antenatal 

visits is based on a sample of 1,363 women who had given birth within the two years prior to 

the interview. The immunization status of children aged between 12 and 59 months was 

analyzed using a sample of 3,015 children. 

  

There are marked differences in services uptake within all categories of individual and 

household variables for both antenatal visits and full immunization. For example, only 5.6% of 

women without any education seek out their healthcare providers for antenatal visits four or 
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more times, as compared to 69.5% of women with upper secondary education, and 87.3% with 

tertiary education. In comparing areas of residence, urban dwellers are more likely to seek 

antenatal care, with 30% more having attended at least 4 or more visits, as compared those 

from rural settings.  The percentage of fully immunized children is much lower in Vietnam as 

compared to Ghana, Rwanda and Bangladesh–with significant variations by individual and 

household characteristics. 

 

An ethnicity variable was included in the Vietnam assessment, but not in the evaluations of the 

other countries. There are marked differences in service uptake between the ethnic majority 

(Kinh) and the minority (Non-Kinh) for both antenatal visits and immunization status.
2
 

 
Table 19 Antenatal visits and full immunization in Vietnam–utilization according to individual and household 

characteristics 

  Antenatal visits (4 or more) Full immunization 

Gender of household head   

Female 63.25% 63.26% 

Male 58.61% 56.97% 

Education of mother   

No education 5.63% 32.70% 

Primary 44.02% 48.20% 

Lower secondary 51.09% 59.43% 

Upper secondary 69.45% 65.01% 

Tertiary 87.31% 68.16% 

Socioeconomic status   

Poorest 27.24% 45.22% 

Second 45.02% 56.27% 

Middle 58.49% 60.47% 

Fourth 78.69% 63.51% 

Richest 88.67% 67.96% 

Household size   

2 members 61.61% 61.44% 

3 to 5 members 60.96% 59.12% 

More than 5 members 57.41% 56.52% 

Area   

Urban 81.65% 55.89% 

Rural 50.54% 64.80% 

  

                                                
2
 The data set does not allow for further differentiation of ethnic groups. Ethnicity has been defined more 

specifically in the analysis of VHLSS 2010 data. 
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Table 19 (continued)   

  Antenatal visits (4 or more) Full immunization 

Region   

Red River Delta 75.31% 66.06% 

Northern Midlands & Mountains  37.79% 53.67% 

North Central & Central Coastal 52.32% 56.96% 

Central Highlands 37.59% 62.85% 

South East 87.13% 64.89% 

Mekong River Delta 58.83% 48.13% 

Ethnicity   

Kinh 67.04% 60.90% 

Non-Kinh 21.25% 42.77% 

Woman's age   

15-19 33.32%  

20-24 58.86%  

25-29 64.31%  

30-34 62.73%  

35-39 57.06%  

40-44 37.47%  

45-49 43.62%   

 

The analysis of immunization status by 6-month age bands (Figure 13) shows no marked 

differences between mother’s education and socioeconomic status.  
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Figure 13 Full immunization by 6-month age bands, Vietnam 

 
 

Exploring determinants of utilization  

Applying a logistic regression model to the determinants of full immunization (Table 20) reveals 

only two statistically significant relationships. First, education level is a significant determinant. 

The likelihood of children of mothers without education, or with primary education, to be fully 

immunized is around half than for children of mothers with tertiary education. Second, 

socioeconomic status is a significant determinant. Children from the poorest quintile are more 

than 30% less likely to be fully immunized than children from the richest quintile. 

 

  



 31

Table 20 Full immunization of children (age 1 to 4) in Vietnam–determinants of utilization (logit model; reference 

categories in brackets) 

 Odds ratio Coefficient P-value 

Gender of household head (female)    

Male 0.8484 -0.164 0.139 

Gender of child (female)    

Male 1.0138 0.014 0.878 

Education of mother (Tertiary)    

None 0.3701 -0.994 0.000 

Primary 0.5673 -0.567 0.001 

Lower secondary 0.8112 -0.209 0.143 

Upper secondary 0.9599 -0.041 0.797 

Household size (>5 members)    

2 members 0.9267 -0.076 0.885 

3 to 5 members 0.9890 -0.011 0.910 

Socioeconomic status (richest)    

Poorest 0.6663 -0.406 0.032 

Second 0.8239 -0.194 0.273 

Middle 0.8861 -0.121 0.465 

Fourth 0.9390 -0.063 0.670 

Area of residence (rural)    

Urban 1.0440 0.043 0.694 

Ethnicity (Non-Kinh)    

Kinh 1.2422 0.217 0.164 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.031   

 

When it comes to utilization of antenatal care services, the relative influence of individual and 

household characteristics is more pronounced. Both mother’s education and socioeconomic 

status stand out as important determinants of the uptake of antenatal care services. In 

addition, living in an urban area means the predicted odds are 1.65 times the odds of attending 

antenatal services for the recommended four or more times than for rural women. Ethnicity is a 

highly significant determinant of antenatal care uptake: women belonging to the ethnic 

majority Kinh are 2.83 times as likely to use antenatal care than non-Kinh. 
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Table 21 Antenatal visits (four or more) in Vietnam–determinants of utilization (logit model; reference 

categories in brackets) 

  Odds ratio Coefficient P-value 

Gender of household head (female)    

Male 1.2546 0.227 0.278 

Woman's age (45-49)    

15-19 2.1395 0.761 0.397 

20-24 3.8881 1.358 0.108 

25-29 3.8302 1.343 0.109 

30-34 3.2164 1.168 0.166 

35-39 2.7910 1.026 0.239 

40-44 2.1738 0.776 0.420 

Education of mother (Tertiary)    

None 0.0554 -2.893 0.000 

Primary 0.3957 -0.927 0.003 

Lower secondary 0.3358 -1.091 0.000 

Upper secondary 0.5416 -0.613 0.036 

Household size (>5 members)    

2 members 1.0761 0.073 0.914 

3 to 5 members 0.9278 -0.075 0.653 

Socioeconomic status (richest)    

Poorest 0.2042 -1.589 0.000 

Second 0.2501 -1.386 0.000 

Middle 0.3328 -1.100 0.000 

Fourth 0.6876 -0.374 0.220 

Area of residence (rural)    

Urban 1.6502 0.501 0.010 

Ethnicity (Non-Kinh)    

Kinh 2.8317 1.041 0.000 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.225   

 

Concentration indices and concentration curves 

The degree of overall inequality is presented in the form of concentration and achievement 

indices in Table 22 and depicted graphically in Figures 14 and 15. 
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Table 22 Utilization of selected MNCH services in Vietnam–concentration and achievement indices 

  Antenatal visits 

(4 or more) 

Full immunization 

Standard concentration index 0.227 0.083 

Conc. index with inequality-aversion parameter = 3 0.350 0.138 

Conc. index with inequality-aversion parameter = 4 0.429 0.181 

Standard achievement index 0.461 0.535 

Achievement index with inequality-aversion parameter = 3 0.387 0.503 

Achievement index with inequality-aversion parameter = 4 0.340 0.478 

 

 
Figure 14  Concentration curve of antenatal visits (4 or 

more), Vietnam 

Figure 15  Concentration curve of full immunization, 

Vietnam 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Decomposing inequalities in antenatal visits and immunization in Vietnam 

The decomposition analyses of the two uptake variables reflect the contribution of the 

household and individuals that have previously been highlighted (Table 23). More than half of 

the observed inequality in antenatal visits is explained by socioeconomic status. The relative 

distribution of the variables is graphically depicted in Figure 16. 
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Table 23 Utilization of selected MNCH services in Vietnam–decomposing the concentration indices (linear model) 

  Antenatal visits Full immunization 

Standardizing variables   

Mother's (AV) / child's (FI) age -0.001 -0.001 

Subtotal -0.001 -0.001 

   

Control variables   

Socioeconomic status 0.121 0.031 

Education of mother 0.047 0.034 

Area of residence 0.018 0.000 

Ethnicity 0.037 0.014 

Household size 0.000 0.000 

Subtotal 0.224 0.079 

   

Residual: regression error 0.005 0.005 

Residual: missing data 0.000 0.000 

Inequality (total) 0.227 0.083 

Inequity/Unjustified inequality 0.229 0.084 

 

 
Figure 16 Decomposition of concentration indices (antenatal visits, full immunization), Vietnam 
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Table 24 shows the elasticities of variables in the decomposition analysis, indicating relatively 

strong effects of both mother’s education and ethnicity on the uptake of both antenatal care 

and full immunization. 

 
Table 24 Utilization of selected MNCH services in Vietnam–elasticities (linear model) 

  Antenatal care Full immunization 

Standardizing variables   

Mother's (AV) / child's (FI) age -0.052 0.079 

   

Control variables   

Socioeconomic status 0.443 0.112 

Education of mother 0.296 0.203 

Area of residence 0.038 0.000 

Ethnicity 0.278 0.124 

Household size 0.074 0.001 

 

 

Vietnam (VHLSS 2010) 

The health equity analyses using data from the VHLSS 2010 complements the analysis of 

determinants of health services uptake. The analysis also serves to reflect on the pertinence of 

the survey format (LSMS-type surveys) to conduct analyses focusing on both financial and non-

financial determinants of access to health services.    

 

Health service utilization data in the VHLSS 2010 refer to service uptake within the 12-month 

period prior to the survey. The survey was designed to capture household expenditures on 

goods and services, thus the data are not detailed in terms of health service utilization. Rather 

than measuring socioeconomic status using a household asset index, as in the DHS and MICS 

analyses, we used household per capita expenditure as a measure of socioeconomic status in 

the VHLSS analyses. 

 

Women’s utilization of public and private facilities in Vietnam 

The use of different types of facilities for maternal and child health is an important issue and 

has been discussed elsewhere in literature that examines the Vietnamese health system. Table 

25 shows the percentage of women between 15 and 49 years that use private facilities, 

categorized by individual and household characteristics. There are similar levels of private 

facility use of among women in urban and rural areas. Interestingly, the overall level of private 

facility use decreases with higher levels of education and increases with socioeconomic status. 

The most pronounced difference in private service utilization is between ethnic groups; private 

facility use as a share of total health service uptake by Hill people amounts to only 13.76%.
3
 

                                                
3
 The following ethnic groups have been categorized as “Hill people” for the purposes of this study: Thai, Hmong, 

Dao, Gia-Rai, Bana, Sedang, Mnong, Bru, Kho Mu and Khang. 
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Table 25 Share of private facility utilization by women between 15 and 49  

  Private facility use 

Area of residence  

Urban 31.32% 

Rural 33.00% 

Woman's age  

15-19 36.24% 

20-24 31.60% 

25-29 30.51% 

30-34 31.14% 

35-39 33.35% 

40-44 33.72% 

45-49 32.16% 

Education of woman  

None 38.95% 

Primary 35.94% 

Lower secondary 32.89% 

Upper secondary 25.41% 

Tertiary 23.07% 

Ethnicity  

Majority (Kinh and Chinese) 34.50% 

Hill people 13.76% 

Other minorities 22.20% 

Socioeconomic status (richest)  

Poorest 21.06% 

Second 31.47% 

Middle 32.22% 

Fourth 33.71% 

Richest 31.59% 

 

The results of a logistic regression analyzing the determinants of the utilization of private and 

public health services are presented in Table 26. The regression analysis is based on a sample of 

3,397 visits to public and private facilities by women aged between 15 and 49 years. 
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Table 26 Women’s utilization of private facilities in Vietnam–determinants of utilization (logit model; reference 

categories in brackets) 

  Odds ratio Coefficient P-value 

Area of residence (rural)    

Urban 0.9601 -0.041 0.689 

Woman's age (45-49)    

15-19 1.9575 0.672 0.001 

20-24 1.2711 0.240 0.120 

25-29 1.2388 0.214 0.134 

30-34 1.1933 0.177 0.201 

35-39 1.2303 0.207 0.135 

40-44 1.1462 0.136 0.317 

Education of woman (Tertiary)    

None 2.8592 1.051 0.000 

Primary 2.1952 0.786 0.000 

Lower secondary 1.8126 0.595 0.002 

Upper secondary 1.0616 0.060 0.763 

Ethnicity (Hill people)    

Other minorities 1.8348 0.607 0.064 

Majority (Kinh and Chinese) 3.7774 1.329 0.000 

Socioeconomic status (richest)    

Poorest 0.5535 -0.591 0.000 

Second 0.8392 -0.175 0.207 

Middle 0.8131 -0.207 0.114 

Fourth 0.9672 -0.033 0.790 

Note: Prob > chi2 = 0.000; Pseudo R2 = 0.031   

n=3,397 visits to public and private facilities by women between 15 and 49 

years old 

 

The ambiguity pointed out above remains: while there is a much lower likelihood of women 

from the poorest households to use private services than for those from the richest 

households, there is a reverse gradient for women’s education. Ethnicity is a major determinant 

of private facility use. The likelihood of a woman from the ethnic majority using a private facility 

is nearly four times as high as for a woman belonging to the Hill people. 

 

Women’s health in Vietnam - utilization of ambulatory care 

There is no explicit variable in the VHLSS that allows for a detailed analysis of mother and child 

health services. However, the questionnaire does ask respondents to state the reason for a 

household member’s visit to a medical establishment, with only one response option that 



 38

refers to women’s health. We analyzed all outpatient visits related to this response option and 

identified 1,061 outpatient cases of health treatment for women aged between 15 and 49. By 

assigning the cases to individuals, we generated 574 “episodes” (visits), thus the average 

number of visits per woman was 1.8. 

 

With no further information available, we analyzed uptake based on the number of visits using 

the same set of individual and household characteristics as used for the analysis of private 

sector use. 

 

The concentration and achievement indices (Table 27) reflect an inequality in the uptake of 

women’s health services as measured by number of visits; the concentration index is 0.132. 

Figure 17 shows the corresponding concentration curve. 

 
Table 27 Utilization of ambulatory services for women’s health in Vietnam–concentration and achievement 

indices 

  Women's health ambulatory care 

Standard concentration index 0.132 

Conc. index with inequality-aversion parameter = 3 0.189 

Conc. index with inequality-aversion parameter = 4 0.218 

Standard achievement index 2.704 

Achievement index with inequality-aversion parameter = 3 2.529 

Achievement index with inequality-aversion parameter = 4 2.436 

 

 
Figure 17 Concentration curve for utilization of ambulatory services for women’s health, Vietnam 
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The decomposition (Table 28) again indicates the strong impact of socioeconomic status (as 

measured by per capita household expenditure). Age, as the standardizing variable, thus 

reflecting any inequality that may be justifiable, has a negative sign. Ethnicity does not 

contribute to inequality in this analysis; it even marginally reduces it, which is most likely a 

result of only including users rather than non-users due to the lack of an indicator of need.  

 
Table 28 Utilization of ambulatory services for women’s health in Vietnam–decomposing the concentration 

indices (linear model) 

  Women's health ambulatory care 

Standardizing variables  

Woman's age -0.004 

Subtotal -0.004 

  

Control variables  

Socioeconomic status 0.101 

Education of woman 0.005 

Area of residence 0.031 

Ethnicity -0.005 

Subtotal 0.132 

  

Residual: regression error 0.004 

Residual: missing data 0.000 

Inequality (total) 0.132 

Inequity/Unjustified inequality 0.136 

 

 

Socioeconomic status is the variable with the strongest effect in terms of elasticity (Table 29). 

 
Table 29 Utilization of ambulatory services for women’s health in Vietnam–elasticities (linear model) 

  Women's health ambulatory care 

Standardizing variables  

Woman's age -0.201 

  

Control variables  

Socioeconomic status 0.436 

Education of mother 0.028 

Area of residence 0.075 

Ethnicity -0.146 
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The decomposition of the concentration index for ambulatory services for women’s health is 

graphically depicted in Figure 18. 

 
Figure 18 Decomposition of concentration index (ambulatory services for women’s health, Vietnam) 

 

 
 

DISCUSSION AND CONCLUSIONS 
The analyses highlight the limitations of the surveys in terms of data availability and the 

identification of non-financial barriers to health service access.  In fact, some dimensions of 

access cannot be explored at all given the available data. This is particularly true for the 

availability and acceptability of quality services, even though spatial data (which are available 

for many recent DHS surveys, including the BDHS 2011, the GDHS 2008 and the RDHS 2010) can 

shed some light on geographic access. 

 

Health equity analyses using household survey data captures demand-side information. The 

data does not allow for analysis of the complex and dynamic relationships between supply and 

demand, i.e. the relationship between the health delivery system characteristics and user 

characteristics, with regard to health service needs. Thus, access as defined by the “degree of 

fit” between supply and demand, remains outside of the scope of household survey analysis. 

Yet, as this study shows, the results reveal spheres of non-uptake as defined by the importance 

of specific predisposing and enabling factors, and highlights patterns, e.g. across different types 

of services. These insights are important for the subsequent identification of access barriers. 

 

Despite its richness in income and expenditure data, including detailed data on health 

expenditures, the VHLSS is not suited for analyzing determinants of maternal and child health 

service utilization. These issues are beyond the scope and purpose of the survey. Nonetheless, 

the exploratory analyses of the VHLSS illustrated the search for specific causes for the lack of fit 
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between supply and demand yields the same results, independent of the survey format and the 

selected measure of socioeconomic status.  

 

The root causes underlying the observed inequities in service uptake cannot be identified using 

household survey data. For example, the lack of trained medical personnel is not captured in 

household survey data, but is an important reason for extremely low levels of skilled deliveries 

in Bangladesh. But the analysis of household survey data provides essential information to 

guide the subsequent identification of access barriers and their root causes, not only with a 

view to identifying the above-mentioned spheres of non-uptake, but also by providing the tools 

to monitor changes in predisposing and enabling factors. Analysis of household surveys reveals 

whether certain phenomena are systematic and can guide the development of policies to 

address those phenomena that influence health service utilization. 

 

The analysis of determinants of health service uptake in Bangladesh supports a range of 

findings that were reported in our review of the literature (Thiede & Koltermann 2013). The 

importance of female education for the uptake of maternal health services that was apparent in 

the analysis of skilled birth delivery was also highlighted by a number of other studies of 

household surveys (Chakraborty et al. 2003, Chowdhury et al. 2007, Halder et al. 2007, Kamal 

2009). Indeed, the relevance of maternal education for health services uptake and child health 

outcomes has been described repeatedly since the early 1990s (e.g. Bicego & Boerma 1993). 

The same studies highlight the significance of socioeconomic status. Even if vaccination rates 

have improved since the time of the Matlab survey conducted in 1990 (Bishai et al. 2002), the 

social gradient of full immunization coverage is still apparent in Bangladesh. This study serves to 

reinforce the understanding that the mere increase in service uptake does not necessarily 

diminish socioeconomic disparities in uptake unless root causes are tackled. The proper 

identification of persistent access barriers serve as an important stepping stone for the removal 

of these causes. 

 

In addition to confirming the results of other studies using data from previous Ghanaian DHS 

surveys (Addai 2000, Amoako Johnson et al. 2009, Doku 2012, Smith Greenaway 2012), this 

analysis of skilled birth delivery and full immunization highlights the relative contribution of 

various determinants. Socioeconomic status is by far the most important determinant of skilled 

birth delivery in Ghana, as shown in the decomposition analysis, and carries the highest 

elasticity. This is important when it comes to designing policies to address barriers since a more 

equal society would reduce inequalities in service uptake. Thus, working towards a reduction in 

the effects of socioeconomic inequality on health service uptake (i.e. elasticity) should 

constitute another policy lever. 

 

Analysis of the RDHS 2010 data highlights Rwanda’s achievements in the fight for equity. In a 

previous study, Chandrasekhar et al. (2011) used a pooled sample of the RDHS 1992, 2000 and 

2005 to analyze women’s place of delivery; our analysis of skilled birth attendance 

complements their findings. While it indicates progress has been made in Rwanda over recent 

years, the findings also suggest the need for additional work, particularly in terms of women’s 

education. 
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The analyses of data from the Vietnamese MICS 2010-11 and VHLSS 2010 provided the most 

diverse results. Previous studies have reported on the inequitable uptake of perinatal care in 

Vietnam (Goland 2012, Ngo & Hill 2011, Sepehri 2008). While the results of our study outline 

the spheres of non-uptake–including mother’s education, socioeconomic status, area of 

residence, region and ethnicity–these can only serve to guide further research into access 

barriers. The findings, which reflect the country’s social complexities, identify numerous areas 

for follow-up. Immunization is inequitable in Vietnam, where ethnicity constitutes a 

determinant of (unjustifiable) inequality, followed by socioeconomic status and education. 

 

A previous study (Thang et al. 2007) based on the Vietnam DHS of 1997 and 2002 highlighted 

the role of mother’s education on low immunization coverage and presented the plight of 

vulnerable groups, particularly poor minority groups and rural children. Improvement in 

coverage between 2002 and 2010 has been disappointing, implying that root causes remain to 

be addressed. 

 

The analysis of recent VHLSS data raises questions about the health systems. Due to limited 

validity of the uptake variables used in the analysis, the results remain somewhat ambiguous. 

The availability and quality of different types of health services needs to be further analyzed to 

develop a full understanding of the access spheres and to fine-tune policy tools, including those 

targeting the local level. 

 

Across all four countries, the results show significant differences between types of maternal 

and child health services, which can in part be attributed to variations in service delivery 

platforms. Vaccination uptake is consistently more equitable than perinatal services, the latter 

being facility-based and associated with costs (user charges, transport costs, etc.).  

 

This study has generated rich material regarding inter-country differences and similarities. The 

decomposition analyses illustrate that inequalities in service uptake are due mainly to 

contributions by the control variables and, therefore, constitute inequities. Socioeconomic 

status dominates as a determinant of access, and the relevance of the mother’s education was 

evident in each country. These two access determinants are the main drivers of unjustifiable 

inequality, across services and across countries. 

 

The results suggest there are manifest country-level non-financial barriers that are shaped by 

local context. For example, the descriptive analysis of maternal and child health services for the 

different countries shows that utilization varies significantly between geographic areas. 

However, interpretation of the findings requires incorporating additional complementary data 

sources.  

 

Even if the quantitative analysis of standardized survey data establishes certain phenomena as 

systematic, they do not allow for the derivation of concrete policy measures, particularly at the 

sub-national level for two main reasons. First, there are statistical limitations to breaking down 

the analysis to specific geographic context (e.g. sample size and representativeness). Second, 
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the variables are limited and too crude to capture underlying factors and root causes of barriers 

in different (local) contexts. Possible interpretations of the relationship between monetary and 

non-monetary determinants of access remain limited without including a “local narrative”. 

 

The study does provide relevant results for the analysis of access barriers, but also underscores 

limitations in the analysis of national-level household survey data. We have highlighted the 

usefulness of the surveys in assessing the characteristics of spheres of access (represented by 

predisposing and enabling factors as well as need factors) and in monitoring progress in the 

achievement of equity goals. 

 

In order to address access barriers, local level data, including qualitative details, needs to be 

available and analyzed. A systematic mixed methods approach, as opposed to an ad hoc 

approach, bears the promise to generate instructive information about locally relevant access 

barriers. This could take the form of a nested approach in which quantitative survey data is 

used to identify spheres of access and inform the design of qualitative instruments. The 

qualitative data would, in turn, be used to implement a quantitative tool to establish whether 

the identified barriers are systematic. This approach could eventually lead to the development 

of a toolkit for in-depth analysis of inequalities and access barriers. Results from such an 

analysis could then be used to inform policy and be incorporated into UNICEF’s equity-based 

and results-focused approach to District Health System Strengthening (DHSS). 
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