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A B S T R A C T   

Although many countries are making progress towards achieving the global sustainable development goals, sub- 
Saharan Africa (SSA) lags behind. SSA bears a relatively higher burden of maternal morbidity and mortality than 
other regions despite existing cost-effective interventions. This paper assesses antenatal care (ANC) service 
utilisation among women in the Southern African Development Community (SADC) countries, one of the four 
SSA regions. Specifically, it assesses socioeconomic inequality in the number of ANC visits, use of no ANC service, 
between one and three ANC visits and at least four ANC visits, previously recommended by the World Health 
Organization (WHO). Data come from the most recent Demographic and Health Surveys in twelve SADC 
countries. Wagstaff’s normalised concentration index (CI) was used to assess socioeconomic inequalities. Factors 
explaining these inequalities were assessed using a standard method and similar variables contained in the DHS 
data. A positive CI means that the variable of interest is concentrated among wealthier women, while a negative 
CI signified the opposite. The paper found that wealthier women in the SADC countries are generally more likely 
to have more ANC visits than their poorer counterparts. Apart from Zambia, the CIs were positive for inequalities 
in at least 4 ANC visits and negative for between 1 and 3 ANC visits. Women from poorer backgrounds signif-
icantly report no ANC visits than wealthier women. Apart from the portion that was not explainable due to 
limitations in the variables included in the model, critical social determinants of health, including wealth, ed-
ucation and the number of children, explain socioeconomic inequalities in ANC coverage in SADC. A vital policy 
consideration is not to leave any woman behind. Therefore, addressing access barriers and critical social de-
terminants of ANC inequalities, such as women’s education and economic well-being, can potentially redress 
inequalities in ANC coverage in the SADC region.   

1. Introduction 

Maternal mortality ratio in sub-Saharan Africa (SSA) reduced by half 
between 1990 and 2013 (United Nations Development Programme, 
2015a). Nevertheless, the burden of maternal mortality remains higher 
in SSA compared to other regions despite existing cost-effective in-
terventions (Darmstadt et al., 2005; Adam et al., 2005). Beyond the 
health sector, maternal education, sociocultural practices, good hygiene 
practices and adequate nutrition are examples of factors of considerable 
importance in reducing maternal deaths in many developing countries 
(Najafizada et al., 2017; UNFPA, 2012). Unfortunately, many of these 
developing countries report poor indicators for essential social de-
terminants of maternal morbidity and mortality (Gil-González et al., 
2006; UNFPA, 2012). Although social environment and economic 

circumstances significantly affect a woman’s chances of surviving 
pregnancy and childbirth, quality antenatal care comes up as a signifi-
cantly cost-effective intervention both at the individual and population 
levels (Adam et al., 2005). It is not just about the number of ANC visits 
per se but the quality of services, including the content and timing of 
visits, because quality antenatal care plays a significant role in 
improving and maintaining maternal health (Kanyangarara et al., 
2017). A country like Sierra Leone with one of the highest proportions of 
pregnant women receiving at least four antenatal care visits in SSA 
(Ataguba, 2018), has one of the highest maternal mortality ratios in 
Africa, partly because of poor quality antenatal care services and other 
critical social determinants of maternal morbidity and mortality (Kor-
oma et al., 2017). The global sustainable development goals (SDGs) aim 
to reduce maternal mortality, but considerable challenges are facing 
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many developing countries, which may limit significant progress in 
achieving the goal of reducing maternal mortality to less than 70 per 100 
000 live births by 2030 (World Health Organization, 2019, United Na-
tions Development Programme, 2015a United Nations Development 
Programme (2015b)). Although the factors that affect maternal mor-
tality are broader than access to maternal health services, the continuum 
of care inclusive of the use of antenatal care (ANC) services, skilled birth 
attendance (SBA) and postnatal care (PNC) services remain beneficial in 
reducing maternal mortality and improving the health outcomes of 
mothers and newborns. 

With an average of 4.7 children per woman, SSA’s fertility rate is the 
highest compared to other regions in the world (United Nations, 2015). 
The high fertility rate means that the number of births occurring in SSA 
will continue to outstrip those in other world regions. Thus, quality 
maternal health services, including antenatal care, are needed to ensure 
a healthy pregnancy experience and journey for women in Africa (World 
Health Organization, 2016). However, within countries, women from 
poorer households generally access far less maternal care than women 
from wealthier households (Nwosu & Ataguba, 2019; Silal et al., 2012; 
Andrade et al., 2012; Sharma et al., 2007). In many cases, ANC service 
utilisation predicts SBA and the frequency of PNC visits (Silal et al., 
2012; Kerber et al., 2007). This paper assesses the use of ANC services, 
the point of entry into the health system by many pregnant women, in 
the Southern African Development Community (SADC) countries. Spe-
cifically, it assesses socioeconomic inequality in the use of no ANC ser-
vice, between one and three ANC visits and at least four ANC visits, as 
previously recommended by the World Health Organization (WHO) 
before 2016 (World Health Organization, 2016). To note, while the 
quality of ANC service utilisation remains critical, the WHO revised its 
recommendations to a minimum of 6 ANC contacts for uncomplicated 
pregnancies as this increases the likelihood of receiving effective 
maternal health interventions compared to the minimum of 4 ANC visits 
(World Health Organization, 2016). 

2. The SADC countries in brief 

The SADC countries are a group of 16 countries located within the 
southern and eastern parts of Africa, with historical and cultural affin-
ities (SADC, 2021). The SADC region’s population is over 360 million, 
and the average life expectancy at birth varies from 54 years in Lesotho 
to 74 years in Mauritius (World Bank, 2021). Despite the shared goals 
for a common future for the SADC countries, there still exist differences 
between these countries as some (e.g. Botswana, Namibia and South 
Africa) are relatively wealthier than others (e.g., Lesotho and Malawi). 
Out-of-pocket (OOP) spending on health as a share of current health 
expenditure, a significant indicator of barriers to health service uti-
lisation, varies by country, with South Africa recording a minimal share 
(World Health Organization, 2021a). These countries have a history of 
user fee abolition to improve maternal health service utilisation, with 
free antenatal care services at public facilities being common (Masiye 
et al., 2016; Manthalu et al., 2016; Ridde & Morestin, 2011). Table 1 
contains some indicators for the SADC countries. 

3. Methods 

3.1. Data 

Data come from the latest Demographic and Health Surveys (DHS) 
for SADC countries with available data (twelve of the sixteen SADC 
countries) as of October 2021. The Union of Comoros was not included 
in the analysis because the latest data are for 2012, and it only became a 
full member of the SADC countries in August 2018 (SADC, 2021). The 
DHS use standardised questions to collect information mainly from 
women of reproductive age (i.e. aged between 15 and 49 years) (Rut-
stein & Rojas, 2006). The DHS datasets are cross-sectional and nation-
ally representative, with information on women’s sociodemographic 

and socioeconomic characteristics and maternal health service uti-
lisation (DHS Program, 2021). Table 2 contains a summary of the DHS 
datasets for available countries. 

3.2. Study variables 

Three mutually exclusive variables were created to assess socioeco-
nomic inequality in each of the variables critically: 1) No ANC visits (i.e. 
when a woman with a live birth in the specified period did not have any 
ANC visit; 0 ANC) 2) At least one but less than four ANC visits (i.e. 
having between one and three visits; 1–3 ANC), and 3) At least four ANC 
visits (i.e. a woman with at least four ANC visits; ≥ 4 ANC or 4+ ANC). A 
fourth encompassing category (ANC intensity) uses the total number of 
ANC visits that a pregnant woman had received. 

The DHS does not directly report a household’s expenditure or in-
come but contains information on household assets or a wealth index 
developed based on a method by Rutstein and Johnson (2004). This 

Table 1 
Selected indicators, SADC countries.   

Percentage of maternal 
deaths among deaths of 
female reproductive age 
(2017)a 

Maternal 
mortality ratio 
(MMR) 
(2017)a 

ANC coverage 
(% with at least 4 
visits, varied 
years)b 

Angola 14 241 62.1 (2016) 
Botswana 4 144 – 
Comoros 13 273 57.5 (2012) 
Democratic 

Republic of 
Congo 

23 473 48.3 (2013/14) 

Eswatini 6 437 81.7 (2006/07) 
Lesotho 6 544 74.9 (2014) 
Madagascar 16 335 58.8 (2016) 
Malawi 15 349 50.8 (2015/16) 
Mauritius 2 61 – 
Mozambique 9 289 52.2 (2015) 
Namibia 5 195 81.5 (2013) 
Seychelles 3 53 – 
South Africa 2 119 76.0 (2016) 
Tanzania 22 524 50.9 (2015/16) 
Zambia 8 213 56.0 (2013/14) 
Zimbabwe 9 458 75.9 (2015) 

Notes: a World Health Organization (2021b). The WHO defines maternal death 
as the death of a woman while pregnant or within 42 days of pregnancy 
termination. The death could result from any pregnancy-related cause or 
aggravated by the pregnancy or the management of pregnancy but excludes 
accidental or incidental causes unrelated to the pregnancy. 

b Demographic and Health Survey data for various countries. 

Table 2 
Sample size per SADC country.  

Country Year Sample size* 

Angola 2015/16 14,379 
Botswana N/A N/A 
Comorosa N/A N/A 
Democratic Republic of Congo 2013/14 18,827 
Eswatini 2006/07 6,621 
Lesotho 2014 17,375 
Madagascar 2008/09 24,562 
Malawi 2015/16 13,745 
Mauritius N/A N/A 
Mozambique 2011 10,018 
Namibia 2013 4,987 
Seychelles N/A N/A 
South Africa 2016 13,266 
Tanzania 2015/16 8,514 
Zambia 2018 13,683 
Zimbabwe 2015 9,955 

Notes: * Sample size = number of women aged 15–49 years. 
a Comoros only became a full member in 2018, and the latest DHS dataset was 

for 2012. 
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paper uses the wealth index as a proxy for socioeconomic status (SES). 
This index was constructed from household asset data, including access 
to sanitation facilities, type of flooring material and source of drinking 
water. 

3.3. Analytical methods 

A comparative analysis of ANC utilisation in the twelve SADC 
countries was done to give a descriptive assessment of inequalities in the 
use of antenatal care. This analysis uses equity stratifiers such as type of 
residence, highest education level, respondents’ occupation and wealth 
quintiles. 

3.4. Assessing inequality in antenatal care utilisation 

Socioeconomic inequality in the distribution of ANC utilisation was 
assessed using concentration indices (Wagstaff et al., 1991). Two key 
variables used to estimate the concentration index are ANC utilisation as 
a health variable of interest (i.e. 0 ANC, 1–3 ANC, 4+ ANC or ANC in-
tensity) and SES using the wealth index. 

The standard concentration index is estimated as twice the covari-
ance between the ANC utilisation variable (Hi) and the relative rank of 
women using the SES measure (Ri), divided by the mean of the ANC 
utilisation variable (μH) (Wagstaff et al., 1991). 

CH =
2 ∗ cov(Hi,Ri)

μH
(1) 

This standard concentration index was used to assess socioeconomic 
inequalities in the number of ANC visits (i.e. ANC intensity). However, 
because the other key mutually exclusive variables are dichotomous (i.e. 
0 ANC, 1–3 ANC, 4+ ANC), the standard concentration index will not 
range from − 1 to +1 (Wagstaff, 2005). The standard concentration 
index in Equation (1) was normalised using the approach proposed by 
Wagstaff (2005). Generally, a negative valued concentration index 
(including the normalised index) corresponds to a higher distribution of 
ANC service utilisation among women from poorer socioeconomic 
backgrounds. A positive-valued index signifies a higher utilisation dis-
tribution among wealthier women (Kakwani et al., 1997). Also, for 
interpretation, a positive-valued concentration index can be interpreted 
as “pro-rich” while a negative index value as “pro-poor.” 

The concentration index for ANC intensity was decomposed to 
identify factors that explain observed socioeconomic inequalities in ANC 
coverage in SADC countries (Wagstaff et al., 2003). Let us define the 
relationship between ANC intensity (Hi) and a set of explanatory vari-
ables or factors (zji) as: 

Hi =α +
∑

j
βjzji + εi (2)  

where α and β are ordinary least squares parameter estimates and ε is the 
error term. 

Wagstaff et al. (2003) use the relationship in Equation (2) to 
decompose the concentration index in Equation (1) (CH) into two major 
components: 

CH =
∑J

j=1

(βjzj

μH

)

Cj

⏟̅̅̅̅̅̅̅̅̅⏞⏞̅̅̅̅̅̅̅̅̅⏟Explained

+

(
GCε

μH

)

⏟̅̅̅̅⏞⏞̅̅̅̅⏟Unexplained

(3)  

where Cj is the j-th contributing factor’s concentration index, and βjzj
μH 

is 
the elasticity of ANC intensity to marginal changes in the j-th explana-
tory variable or factor. The generalised concentration index of the error 

term is denoted by GCε. The explained component (i.e. 
(

βjzj
μH

)

Cj) is factor 

j’s contribution to socioeconomic inequality in ANC intensity. Explan-
atory variables or factors used in this paper include the woman’s age, 

education, employment, urban or rural location, region of residence, 
socioeconomic quintiles, and the total number of children for each 
woman. These variables featured prominently in previous studies (Obse 
& Ataguba, 2021; Rosário et al., 2019; Nagdeva, 2009; Shibre et al., 
2020; Yaya et al., 2016; McTavish et al., 2010). A woman’s total number 
of children was included in the model to capture multigravida and a 
woman’s previous ANC utilisation experiences that may affect current 
service utilisation. Interpreting the contributions for each factor 

(
(

βjzj
μH

)

Cj)) is straightforward. With a positive concentration index, for 

example, a positive contribution of a factor means that the factor con-
tributes to the concentration of inequalities in ANC utilisation among 

wealthier women. The unexplained component, 
(

GCε
μH

)

, is also called the 

residual and accounts, among other things, for unexplained factors. The 
value of the unexplained component should be close to zero for a 
well-specified model that includes all relevant variables. The values of 
each component, including their associated standard errors, were 
computed in Stata using a user-developed computer routine (Bilger 
et al., 2017). Specifically, bootstrap methods are used to obtain standard 
errors in Equation (3) with 500 replications (Efron, 1987; Efron & Tib-
shirani, 1986), accounting for the sampling structure of each DHS. 

Stata 15 was used to perform all analyses in the paper (StataCorp, 
2017). 

4. Results 

A substantial proportion of women had at least 4 ANC visits, ranging 
from 48.3% (Democratic Republic of Congo) to 81.7% (Eswatini). 
Although over 18% of women had no ANC visits in Angola, the pro-
portion was smaller for other countries (Fig. 1). Also, a sizable propor-
tion of women in the SADC countries recorded between one and three 
ANC visits, with the highest proportion in Malawi and Tanzania (~47%) 
(Fig. 1). More than 70% of pregnant women in Eswatini, Lesotho, 
Namibia, South Africa and Zimbabwe had at least 4 ANC visits. 

The utilisation of ANC services has a marked socioeconomic gradient 
(Fig. 2). In all the countries shown in Fig. 2, the proportion of women 
with no ANC visits, categorised in the poorest quintile, is higher than 
that for women with at least four visits. For example, in Tanzania, 33.0% 
of women with no ANC visits are in the poorest quintile compared to 
16.7% for women with at least four ANC visits. Apart from South Africa, 
the proportion of women with at least four ANC visits, categorised in the 
wealthiest quintile, is greater than the corresponding proportion for 
women with no ANC visits. The socioeconomic gradient also appears in 
Fig. 3 for education attainment. The proportion of women with no 
formal education is higher for women with no ANC visits than for 
women with at least four ANC visits in most countries. In Angola, for 
instance, 59.3% of women without any ANC visits had no formal edu-
cation compared to 16.6% for women with at least four ANC visits. A 
small proportion of women had attained tertiary education in these 
countries. Therefore, tertiary education alone did not significantly 
impact the gradient as primary and secondary education (Fig. 2). Apart 
from Namibia and South Africa, women in rural locations were more 
likely not to have ANC visits than their urban counterparts (Fig. 4). For 
example, in Mozambique, 88.5% of women with no ANC visits are in 
rural areas compared to 65.3% for women with at least four ANC visits. 
In South Africa, the proportion for women with no ANC visits residing in 
rural areas (24.2%) is lesser than the corresponding proportion for 
women with at least four ANC visits (38.0%). 

Unlike the other SES measures (wealth index and education), the 
gradient for employment status is mixed (Fig. 5). In Angola, the Dem-
ocratic Republic of Congo and Madagascar, the proportion of women 
without ANC visits who are not employed is higher than the corre-
sponding proportion for women with at least four ANC visits. The 
reverse is seen in Eswatini, Malawi, Namibia and South Africa (Fig. 5). In 
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Tanzania, the proportion of women with no ANC visits (18.9%) who are 
not employed is comparable to that for women with at least four ANC 
visits (17.9%), which is similar in Lesotho (56.8% and 57.7%, 
respectively). 

The Wagstaff normalised concentration indices in Fig. 6 (panel a) 
show that women from poorer households are significantly more likely 
to have no ANC visits than their wealthier counterparts. The concen-
tration indices are negative and statistically significant at the 5% level, 
except South Africa and Tanzania, where the confidence intervals 
included zero. Overall, the negative concentration indices for panel (a) 
ranged between − 0.03 (in South Africa with the least pro-poor distri-
bution) and − 0.6 (in Angola with the most pro-poor distribution). The 
results in Fig. 6 (panel b) also show that apart from Zambia, women from 

poorer backgrounds are significantly more likely to have between one 
and three ANC visits than wealthier women. In Zambia, the concentra-
tion index was positive, although this was not statistically significant as 
the 95% confidence interval included zero. The negative concentration 
indices in Fig. 6 (panel b) are statistically significant at the 5% level and 
range between − 0.06 (in Zimbabwe, with the least pro-poor distribu-
tion) and − 0.24 (in Tanzania, with the most pro-poor distribution). 
Interestingly, as shown in Fig. 6 (panel c), the concentration indices for 
the use of at least four ANC visits were all significantly pro-rich, except 
for Zambia, where it was negative and not statistically significant. This 
means that, in these countries, wealthier women are more likely to have 
attained at least four ANC visits than women from poorer backgrounds. 
The most pro-rich distribution of ANC 4+ utilisation was recorded for 

Fig. 1. Antenatal care coverage, Southern Africa Development Community. 
Note: DRC = Democratic Republic of Congo. 

Fig. 2. Distribution of ANC utilisation in the Southern Africa Development Community countries by socioeconomic groups. 
Note: DRC = Democratic Republic of Congo. 
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Angola (concentration index = 0.51), while Malawi had the least pro- 
rich distribution (concentration index = 0.08). Zambia’s pro-poor dis-
tribution for ANC 4+ utilisation was expected because the concentration 
index was positive for between one and three ANC visits. 

Socioeconomic inequalities in the number of ANC visits in Fig. 6 
(panel d) show that, on average, wealthier women tend to have more 
ANC visits (ANC intensity) compared to women from poorer back-
grounds as the concentration indices were positive and statistically 
significant for all countries, except Zambia where the index is approxi-
mately zero (<0.01). The concentration index estimated at close to zero 

for Zambia means no distinction exists in the number of ANC visits be-
tween women from poorer and wealthier backgrounds, at least in 
principle. For the countries with significantly positive concentration 
indices for the number of ANC visits, Angola’s pro-rich concentration 
index is the highest (0.18), while Malawi’s index is the lowest (0.02). 
These results show the existence of a socioeconomic gradient for the 
utilisation of antenatal services in the SADC countries, with women from 
poorer backgrounds recording fewer visits than their wealthier coun-
terparts with significantly more visits. 

After decomposing socioeconomic inequalities in ANC intensity (i.e. 

Fig. 3. Distribution of ANC utilisation in the Southern Africa Development Community countries by education category. 
Note: DRC = Democratic Republic of Congo. 

Fig. 4. Distribution of ANC utilisation in the Southern Africa Development Community countries by location. 
Note: DRC = Democratic Republic of Congo. 
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the number of ANC visits per woman), as shown in Fig. 7, major social 
determinants of health, including wealth, education, residency region, 
urban location, and a woman’s number of children are major contrib-
utors explaining socioeconomic inequalities in ANC coverage in SADC 
countries. In most cases, these social determinants of ANC utilisation 
inequalities contribute significantly to the concentration of ANC uti-
lisation among wealthier women (i.e., a positive concentration index). 
The residual component is also relatively prominent as this captures 

some factors not included in the model directly. Variables such as a 
woman’s age and whether or not a woman is the head of the household 
did not explain socioeconomic disparities in ANC utilisation. 

5. Discussion 

ANC utilisation is critical for improving the health of mothers and 
their children (Shibre et al., 2020). However, ANC service coverage is 

Fig. 5. Distribution of ANC utilisation by in the Southern Africa Development Community countries employment status. 
Note: DRC = Democratic Republic of Congo. 

Fig. 6. Socioeconomic inequality in antenatal care visits in the Southern Africa Development Community countries.  
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still poor in many SADC countries. Using the previously recommended 
4+ ANC visits for uncomplicated pregnancies, this paper shows a sig-
nificant socioeconomic gradient in ANC utilisation in SADC countries as 
women from wealthier socioeconomic backgrounds record many more 
ANC visits, on average, than their poorer counterparts. Key social de-
terminants of inequalities in ANC utilisation, including women’s edu-
cation, wealth and location, explain the significant socioeconomic 
inequalities in ANC service utilisation in SADC countries. Women with 
less than the previously recommended minimum of four ANC visits, 
including those with no ANC visits, tend to be predominantly from 
poorer socioeconomic backgrounds, as reflected in the significantly 
negative concentration indices reported in this paper. 

This paper’s finding is consistent with other studies where inade-
quate or complete lack of ANC service use is prevalent among poorer 
groups (Celik & Hotchkiss, 2000; Abor et al., 2011; Abekah-Nkrumah, 
2019; Obse & Ataguba, 2021; Nwosu & Ataguba, 2019; Wabiri et al., 
2013). While there are other significant determinants of maternal 
morbidity and mortality, the high proportion of pregnant women not 
receiving at least four ANC visits (Fig. 1), coupled with the significant 
socioeconomic gradient in ANC services utilisation in SADC countries, 
means that the region is not on track to reduce maternal and neonatal 
mortality substantially to meet the SDGs (SRHR Africa Trust, 2019). The 
neonatal mortality rate in many SADC countries still exceeds the SDG 
target of 12 deaths per 1,000 live births (SRHR Africa Trust, 2019). 
Apart from Mauritius and South Africa, where the issue is comparatively 
less pronounced, for instance, a challenge with improving ANC coverage 
in many SADC countries is the number and distribution of skilled health 
workers, especially in poorer regions, including rural locations (SRHR 
Africa Trust, 2019; Wabiri et al., 2013). 

Teenage pregnancy rates are still high in some SADC countries. For 
example, Madagascar’s teenage pregnancy rate exceeds 40% (SRHR 
Africa Trust, 2019). Fortunately, as found in this paper, age did not 
explain socioeconomic inequalities in ANC significantly. This may result 
from complex factors. Perhaps the Comprehensive Sexuality Education 
(CSE) adopted by SADC countries, based on the 2013 commitment of the 
Ministers of Education, Health and Youth from twenty East and South-
ern African countries, contributed to ameliorating the challenge (SRHR 
Africa Trust, 2019). 

Promoting different interventions may have positively impacted 
maternal health inequalities in SADC countries, especially those with 
minimal socioeconomic inequalities in ANC coverage. For instance, 
partner involvement interventions implemented in Malawi in urban and 
rural areas (Kululanga et al., 2011) may have contributed to Malawi 
showing the least pro-rich inequality in 4+ ANC visits (concentration 
index = 0.08). Similarly, Zambia’s “Safe Motherhood Action Groups” 
interventions, among others, which increased maternal services 

coverage among the poorest and most remote populations (Jacobs et al., 
2018), may have contributed to the pro-poor inequalities in 4+ ANC 
visits, even though the pro-poor results were not statistically significant. 
A similar ‘Pillars of Safe Motherhood’ implemented in Zimbabwe 
focusing on ANC services, including the prevention of 
mother-to-child-transmission of HIV, nutrition, and ensuring these were 
made available to all pregnant women (Ministry of Health and Child 
Welfare, 2007) may be contributing to the relatively “small” pro-rich 
distribution of 4+ ANC visits in the country compared to the other 
SADC countries. South Africa, still facing some access barriers to uti-
lising maternal health services (Silal et al., 2012), implemented free care 
for pregnant women and young children since 1996, contributing to 
significantly improving inequalities in ANC utilisation compared to 
other SADC countries. The results show that although about 6% of 
pregnant women in South Africa did not use any ANC service, this was 
not restricted to only women from poorer households (the concentration 
index for no ANC visits was − 0.03, and this was not statistically different 
from zero). Similarly, the pro-rich inequality in ANC intensity in South 
Africa was very minimal (concentration index = 0.04). 

Although free and subsidised maternal health services are prevalent 
in sub-Saharan Africa (Amo-Adjei and Anamaale Tuoyire, 2016; Ridde 
et al., 2014), Angola still records one of the highest proportions of 
women without ANC visits (>18%), with the majority (>73%) of these 
women residing in rural locations compared to 77% of women receiving 
4+ ANC visits living in urban locations. The country also has the most 
pro-rich distribution of 4+ ANC utilisation (concentration index = 0.51) 
and ANC intensity (concentration index = 0.18) among the other SADC 
countries. Women without any ANC visits in Angola are predominantly 
from poorer families (concentration index = − 0.60) and poorer local-
ities (e.g., Cuanza sul), which may be due to many access barriers facing 
women from poorer socioeconomic backgrounds who cannot afford the 
medical and non-medical costs associated with using ANC (Shibre et al., 
2020). This highlights the importance of implementing other comple-
mentary reforms to accompany free health services provision (Cleary 
et al., 2013), especially increasing the acceptability of services and 
covering transport costs. 

Significant factors that explain socioeconomic inequalities in ANC 
service utilisation in the SADC region are essentially the social de-
terminants of health (Commission on Social Determinants of Health, 
2008; Ataguba et al., 2015; Umuhoza & Ataguba, 2018). These de-
terminants include a woman’s education, wealth, region of residence 
and urban/rural location. Obse and Ataguba (2021), for example, 
introduced the concepts of ANC deficits and surpluses and identified 
wealth, education and area of residency as critical determinants of so-
cioeconomic inequalities in ANC utilisation in Africa. These results 
highlight the importance of investing in women’s education and making 

Fig. 7. Factors explaining socioeconomic inequalities in ANC coverage, SADC countries.  
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ANC services available and affordable to pregnant women in rural and 
remote localities (McTavish et al., 2010). To reduce the socioeconomic 
inequalities in ANC utilisation found in this paper will require policies 
within each SADC country that address the key determinants driving 
inequalities. These policies should be context-specific and target 
vulnerable women from poorer socioeconomic backgrounds. 

Beyond the social determinants of ANC inequalities identified in this 
paper, some supply-side factors may militate against the use of ANC 
services, including experience of poor service quality, staff shortage, 
poor staff attitude, long waiting time and long distance to the nearest 
health facility (Escamilla et al., 2018; Kaswa et al., 2018). These factors 
need urgent policy attention in countries where they represent a sig-
nificant challenge to reduce maternal health inequalities. An integrated 
approach that can be strengthened in a country like Angola with very 
high ANC service utilisation inequality levels includes using a civil so-
ciety organization like the Angolan Women Organization 
(OMA–Organização da Mulher Angolana), which is present in almost all 
neighbourhoods to promote women’s access to general health care, 
education and also facilitate women’s use of specific maternal health 
services such as antenatal, delivery and postnatal care (Rosário et al., 
2019). 

While reducing socioeconomic inequalities is essential, it is equally 
crucial to address the content and timing of ANC services to ensure that 
women receive adequate quality services (Hodgins & D’Agostino, 2014; 
Kyei et al., 2012; Beeckman et al., 2012). The timing of ANC visits, for 
instance, is crucial for reducing maternal and child deaths (Beeckman 
et al., 2012). Tanzania, where about 49% of pregnant women had less 
than four ANC visits, records only one in four women having their first 
ANC visit in the first trimester (SRHR Africa Trust, 2019). In South Af-
rica, only 46% had their first ANC visit before 20 weeks (Wabiri et al., 
2013). Tackling and improving the timing of ANC visits, addressing 
critical service access barriers and other significant social determinants 
of inequality in ANC utilisation and other supply-side factors will likely 
improve service utilisation among the poor who have prominently fewer 
visits than their wealthier counterparts. Some access barriers docu-
mented in the literature include high out-of-pocket costs, distance to a 
health facility and lack of spousal support (Ahinkorah et al., 2021; 
Fagbamigbe & Idemudia, 2015; Mutowo et al., 2021). 

This study’s strengths include using comparable national household 
surveys to assess socioeconomic inequalities in ANC service utilisation. 
Including ANC intensity in the analysis is another way to examine not 
only utilisation rates using a predetermined cut-off but the entire dis-
tribution of service utilisation. The study also presents inequalities in 
one of Africa’s major regional blocks, the SADC region. However, using 
comparable national datasets, especially selecting the same variables for 
all countries, comes with a challenge. Using the same set of variables to 
decompose socioeconomic inequalities in ANC utilisation means we 
could not account for certain country-specific factors, which led to 
substantial unexplained components for many countries. Moreover, 
many of these variables are not in the datasets, which may well explain 
why the residual component in the decomposition analysis remained 
substantial. Although there are significant differences in the factors that 
affect ANC utilisation by countries (Simkhada et al., 2008), to ensure 
uniformity between countries, the decomposition analyses included 
variables that may be collinear in some country contexts. Country spe-
cific analyses are needed to include country-specific variables that may 
explain socioeconomic inequalities in ANC utilisation and reduce the 
residual component, recognising the possibility of collinearity among 
some variables. Some important country context variables for consid-
eration in country-specific analyses to explain socioeconomic in-
equalities in ANC utilisation and reduce the unexplained component 
include cultural and religious beliefs and practices and exposure to 
media (Simkhada et al., 2008; Muhwava et al., 2016), with these issues 
being common among women from poorer backgrounds. 

Another limitation is that the DHS datasets do not indicate compli-
cated pregnancies, and all pregnancies were implicitly treated as 

uncomplicated in the analysis. The analysis in this paper also omitted 
variables like distance to the nearest health facility where ANC is 
delivered, which may determine whether a woman can use ANC service 
(Shibre et al., 2020) and the timing of all ANC visits. However, it is 
possible that including regional dummies and urban/rural localities will 
partly capture, for instance, the effects of distance to the facility. Also, 
this study did not include a variable to capture a woman’s autonomy 
related to ANC service utilisation as this determines adequate access to 
ANC services. In Nigeria, for instance, religion, cultural beliefs and 
practices restrict some women from seeking health-related assistance 
during pregnancy (Rai et al., 2012). While this paper included a wom-
an’s employment status to capture the effects of a woman’s autonomy, it 
was not a significant social determinant in the decomposition model. 
Also, because of the paucity of data, this paper did not account for the 
quality and content of ANC utilisation as every ANC utilisation was 
counted as the same. 

For future research, it is critical to adopt a political economy 
approach that examines, among other things, colonial histories, local 
cultures and practices, political systems and how the current health 
delivery system evolved in countries and within the SADC region. Such 
an approach may be helpful to understand the persistent inequalities in 
ANC service utilisation within and between countries. Also, future an-
alyses should pay attention to country-specific factors to better explain 
socioeconomic inequalities in ANC utilisation in countries and to un-
derstand how specific interventions and other contexts beyond in-
terventions affect access to health services, leading to significant 
socioeconomic inequalities. 

6. Conclusion 

Access to antenatal care is vital for the health of women and their 
children. Unfortunately, women from poorer backgrounds are often left 
behind as they have fewer or no ANC visits compared to their wealthier 
counterparts. In the SADC region, the socioeconomic gradient in ANC 
service utilisation is prominent across all countries, irrespective of their 
income levels. Notably, the factors that explain the significant socio-
economic inequalities in ANC coverage reported in this paper point to 
the need to adopt an integrated strategy that involves other social ser-
vice sectors working closely with the health sector. While it is crucial to 
address critical social determinants of inequalities in ANC service uti-
lisation like women’s education and economic well-being, there should 
be deliberate efforts within countries to reduce health service access 
barriers, including the availability, affordability and acceptability of 
health services (McIntyre et al., 2009; Simkhada et al., 2008). 
Addressing these multi-pronged and interrelated issues can potentially 
redress inequalities in ANC service coverage in the SADC region and 
reduce maternal morbidity and mortality. Countries should also ensure 
that a significant proportion of women attain at least 6 ANC contacts as 
recently recommended by the WHO, emphasising the quality, timing 
and content of service utilisation. Doing this will put the SADC region on 
the road to reaching key SDG targets and leave no woman behind. 
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