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Individual and community‑level 
determinants of quality antenatal 
care in six South Asian countries
Md Injamul Haq Methun 1*, Bright Opoku Ahinkorah 2, Md Mehedi Hassan 3, 
Joshua Okyere 4*, Md Jakaria Habib 5, Abdul‑Aziz Seidu 6,7 & Md Kamrul Hasan 8,9*

Maternal health is a global public health concern. The paucity of antenatal care (ANC) during 
pregnancy is directly associated with maternal mortality. This study assessed the individual and 
community-level determinants of quality  ANC in six South-Asian countries. Data were obtained from 
a Demographic health survey of six South-Asian countries. This study included a sample of 180,567 
(weighted) women aged 15–49 who had given birth in the preceding three years prior to the survey. 
The quality of ANC was determined by assessing whether a woman had received blood pressure 
monitoring, urine and blood sample screening, and iron supplements at any ANC visits. Frequency, 
percentage distribution, and inferential analysis (multilevel mixed-effects model) were conducted. 
The proportion of quality antenatal care utilization in South Asia was 66.9%. The multilevel analysis 
showed that women aged 35–49 years (AOR = 1.16; 95% CI = 1.09–1.24), higher education (AOR = 2.84; 
95% CI = 2.69–2.99), middle wealth status (AOR = 1.55; 95% CI = 1.49–1.62), richest wealth status 
(AOR = 3.21; 95% CI = 3.04–3.39), unwanted pregnancy (AOR = 0.92; 95% CI = 0.89–0.95) and 2–4 birth 
order (AOR = 0.86; 95% CI = 0.83–0.89) were among the individual-level factors that were significantly 
associated with quality ANC utilization. In addition, rural residence (AOR = 0.77; 95% CI = 0.74–0.8), 
and big problem – distance to health facility (AOR = 0.63; 95% CI: 0.53–0.76) were the among 
community level factors there were also significantly associated with use of quality ANC. Meanwhile, 
women who lived in India (AOR: 22.57; 95% CI: 20.32–25.08) and Maldives (AOR: 33.33; 95% CI: 
31.06–35.76) had higher odds of quality ANC than those lived in Afghanistan. Educational status, 
wealth status, pregnancy wantedness, sex of household head, birth order, place of residence, and 
distance to health facility were associated with quality ANC. Improving educational status, improving 
wealth status, reducing the distance to health facilities, and providing rural area-friendly interventions 
are important to increase the quality of ANC in South Asia.
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Mitigating maternal mortality and pregnancy-related morbidities remains paramount at the global health level. 
Globally, maternal mortality rate is far below the targets set by the Sustainable Development Goals (SDGs) target 
3.1, which calls for reducing maternal mortality to less than 70 deaths per 100,000 live births1. The World Health 
Organisation reports that nearly 810 women die each day from maternal-related factors2. Sub-Saharan Africa 
and South Asia account for 85% of the global burden of maternal mortality1. Specifically, the maternal mortality 
rate in South Asia stands at 163 per 100,000 live births3. This is twice the acceptable threshold stipulated by SDG 
target 3.1. Thus, underscoring the need for pragmatic efforts to help South Asian countries attain the SDG target.

Most pregnancy complications (i.e., sepsis, eclampsia, embolism, haemorrhage, etc.) are preventable through 
proper healthcare utilisation throughout the continuum of pregnancy4. This means that antenatal care (ANC) 
services play a critical role in determining the survivorship of mothers. Quality ANC is necessary to ensure a 
positive birth experience. A study conducted in Ghana has found that women who did not receive quality ANC 
were more likely to have adverse pregnancy outcomes including anaemia, preeclampsia, and having a child with 
low birth weight5. Although there is no consensus on the measures for quality ANC, different studies6,7 have 
used different approaches to conceptualise quality ANC. For instance, a study in Nepal operationalised quality 
ANC by the number of visits, timing of initiation of care, and inclusion of all recommended components of care6. 
Another study in Nigeria also defined quality ANC as receiving all recommended and recognised components 
of ANC, namely: “receiving of iron supplements, intestinal parasite drugs (IPD), at least two doses of Tetanus 
Toxoid injections, malaria intermittent preventive treatment in pregnancy (IPTp) and health education on danger 
signs and complications during pregnancy, blood pressure measurement, urine tests, blood tests, health talk on 
prevention of mother to child transmission (PMTCT) of HIV/AIDS and HIV/AIDS counselling, testing and 
collection of results”7.

Quality ANC enhances maternal health and reduces the risk of anaemia, pregnancy-induced hypertension, 
and premature labour6,8,9. Previous studies from Bangladesh10, Nepal6, and Nigeria7 have found that quality ANC 
was determined by multiple individual and household factors, including urban residency, receiving skilled birth 
attendance, higher maternal educational attainment, autonomous decision-making, higher household economic 
status, early initiation of ANC, higher parity and older age.

In a previous study involving five Southeast Asian countries11, it was revealed that Cambodia and Timor-
Leste had higher proportions of women who had less than four ANC (20.3% and 36.2%, respectively) compared 
to Indonesia, Myanmar, and the Philippines (ranging from 8.3 to 12.2%). However, in terms of timing of first 
ANC, Myanmar had a higher percentage of women who initiated ANC late (at four months of gestation or more) 
compared to the other countries (ranging from 16.2 to 34.8%). Similarly, a study conducted in Bangladesh has 
shown that only 18% of mothers had received all components of quality ANC10.

Due to this heterogeneous nature of quality ANC indicators in previous studies6–10, there is a limitation in 
providing a comprehensive picture of the determinants of quality ANC in the South Asian Region. However, 
understanding the determinants of quality ANC at this regional level is likely to help experts and regional 
organizations that co-ordinate health-related activities and policies in South-Asia, such as UNICEF South Asia, 
to identify common challenges of quality ANC that are faced by South-Asian countries and to develop collective 
solutions that would benefit the South-Asian region. It is against this literature gap and relevance to policy that 
we conducted this study. Our findings are likely to contribute towards narrowing this gap in the literature by 
examining the determinants of quality ANC among South Asian countries using nationally representative data.

Methods
Study setting and design
There are five regions in Asia. Among the five regions, South Asia is the home of 1.857 billion people. The region 
includes eight countries (Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka). Out 
of these countries, we considered only those that had the Demographic and Health Survey (DHS) data. Using 
this as the inclusion criteria, two countries (Bhutan and Sri Lanka were excluded. Bhutan had no DHS data and 
Sri Lanka has no DHS data available since 1987. Therefore, the final analysis was based on data from six nations, 
including Afghanistan, Bangladesh, India, Maldives, Nepal, and Pakistan. The DHS surveys adopted a cross-
sectional study design. Details of the survey methods have been described elsewhere12–16.

Data source, extraction and sampling strategy
The datasets were obtained from the DHS official database after getting approval through an application that 
explained the purpose of our research. Afghanistan DHS 2015, Bangladesh DHS 2017–2018, India National Fam-
ily and Health Survey 2015–2016, Maldives DHS 2016–2017, Nepal DHS 2016, and Pakistan DHS 2017–2018 
datasets were analysed in this study. The individual recode (IR) files were used for the analysis. DHS provides 
data on the nationally-representative population, health, and nutrition indicator. Using multistage stratified 
random sampling, women aged 15–49 were selected for face-to-face interviews. Details of sampling methods 
have been described elsewhere12–16.

Population and eligibility criteria
Women aged 15–49 who had given birth in the preceding three years of prior to the surveys in the selected 
countries were the study population. Pregnant women who had not received ANC visits were excluded from the 
study. A total of 180,567 pregnant women who received at least one ANC visit and provided complete informa-
tion on quality of care were included in this study. Additionally, the analysis was limited to women’s most recent 
birth in order to reduce recall bias.
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Quality of ANC
Potential indicators of Quality Antenatal care, according to the WHO recommendations17 on ANC for a posi-
tive pregnancy experience involves comprehensive patient assessments such as medical history taking, clinical 
assessment, and laboratory screenings (e.g., full blood count testing and urine culture); appropriate preventive 
and curative treatments (e.g., immunizations and nutritional supplementation); and patient counselling and 
education (e.g., on healthy behaviours and lifestyle as well as sign and symptoms of complication)18. Despite 
the existence of WHO ANC model which serves as international guideline, many countries have different rec-
ommendations on number, frequency and content of consultation. In fact, Lina Sofia et al. in 2018 found that 
among the studies on quality ANC, 72.5% studies have assessed quality of ANC based on national standards and 
recommendations, and the use of different country-specific indicators and standards for assessing quality ANC 
has resulted in limited international monitoring and comparability19.

Quality ANC related indicators which exist in the DHS data also vary across countries. Even though there 
are thirteen indicators in DHS data which are related to quality ANC, only three indicators are ubiquitously 
present for all countries18. Notably, four indicators were measured for all six countries. These included blood 
pressure monitoring, urine and blood samples taken, and iron supplements. In order to obtain a comparable 
measure of quality ANC across South-Asia, the estimate of quality ANC was limited to these four indicators. 
Therefore, women who reported having blood pressure measured, urine and blood sample taken for laboratory 
screenings, and iron supplement provided at any of the ANC visits are considered as recipient of quality ANC. 
In spite of providing a limited view of antenatal care quality, these four indicators are crucial for screening and 
avoiding of several pregnancy complications.

Independent variables
The independent variables for this study were selected based on previous studies6,20–28. The literature review 
included studies on factors influencing ANC worldwide and in selected countries. The independent variables 
were categorized into two categories: individual level and community level. Selected individual-level variables 
were age, women’s education level, wealth status, problems of getting money for treatment, pregnancy wanted-
ness, sex of household head, and birth order. " Since the fertility rate per woman in South Asian countries varies 
between 1.81 (Maldives) to 4.18 (Afghanistan)29, the birth order was recorded as "1," "2–4," and "≥5". Place of 
residence, distance to health facilities, and country were the community-level variables.

Data processing and analysis
We used the women individual level weight for each country to calculate summary statistics. Then the data was 
pooled from seven countries altogether. The weight of pooled data was rescaled in such a way that each country 
had an equal weight, ensuring that all countries were given equal importance. The weighted pooled data was used 
to fit multilevel mixed-effect binary logistic regression models. We chose multilevel mixed-effect model due to 
the hierarchical nature of the DHS data, where socio-demographic and clinical characteristics are nested under 
the clusters. In this study, four models were fitted. The first one, the null model, contained no covariates, the 
second one contained only the individual-level factors, while the third model contained only community-level 
variables. Finally, Model three contained all community and individual-level factors. The Akaike information 
criteria (AIC) and Bayesian information criteria (BIC) were used to compare the models. Frequency and percent-
age were carried out using SPSS, while the multilevel mixed model was performed using R.

Ethical consideration
The Ethics Committee of ORC Macro Inc., as well as the Ethics Boards of partner organisations in all the coun-
tries, such as the Ministries of Health, provided ethical approval. The DHS adheres to the rules for protecting 
respondents’ privacy. Inner City Fund International assures that the survey conforms to the Human Subjects 
Protection Act of the United States Department of Health and Human Services. Respondents who participated 
in the DHS provided both verbal and written informed consent. However, because this was a secondary data 
analysis, permission was obtained to use the datasets for this study. More information about DHS data utilisation 
and ethical requirements may be found at http://​goo.​gl/​ny8T6X.

Results
Socio‑demographic and economic characteristics
This study comprised 180,567 ANC attendants from six countries in South Asia- Afghanistan, Bangladesh, 
India, Maldives, Nepal and Pakistan (Table 1). A major portion (86.3%) of the women fell in the 20–34 year age 
group, while almost one-tenth (9.7%) of sample were 35–49 years old. Approximately two-thirds (67.5%) of all 
respondents were from rural areas. Roughly one quarter (26.2%) of the respondents had no education, while 
13.7%, 46.9%, and 13.2% had primary, secondary and higher education, respectively. Wealth index of the ANC 
attendants were evenly distributed among the following categories: poorest (18.3%), poorer (20.5%), middle 
(21.0%), richer (21.0%), and richest (19.2%). India had the highest contribution to the sample of this study with 
84.3% of the ANC participants, while the least contribution was from the Maldives with 1.3%. The results further 
indicated that getting money for treatment was big problem for 28.3% of women, not a big problem for 34.0% 
of women, and no problem for 37.7% of women. A significant majority (88.4%) of the women were from male 
head family, whereas only 11.7% were from female-headed households.

Maternal characteristics and magnitude of quality of ANC
Among all study respondents, slightly more than one-third (34.7%) of them were pregnant for the first time. The 
results showed that 59.4% of the study women received at least 4 ANC. The results further indicated that during 
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the ANC visits, 89.0%, 83.7%, 82.1% and 81.7% respectively of women’s blood pressure was measured, a urine 
sample taken, a blood sample taken and given/bought iron supplements (Table 2). Notably, only 66.6% of the 
women had a quality of ANC during the ANC visit.

Among the age groups, 20–34-year-old women received the most (68.2%) of quality ANC. Among the coun-
tries, women in India received the most quality ANC, while the percentage was low (14.5%) among women from 
Afghanistan (Fig. 1). Women with higher education received the most (85.0%) of quality ANC. Similarly, 79.9% 
of women from the wealthiest family received quality ANC. Figure 2 shows the variation in the percentage of 
quality ANC by socio-economic characteristics.

Determinants of quality ANC
The community variance 0.467 (Table 3) in the null model demonstrates that there was significant community 
variation in the utilization of quality of ANC. Furthermore, the intra-cluster correlation coefficient (ICC) in the 
null model also revealed that 12.3% of the total variability in quality ANC was attributable to variations between 

Table 1.   Socio-demographic and economic characteristics among ANC attendants in the six South Asian 
countries from 2015 to 2019 DHS data.

Variable Weighted frequency Percentage Weighted percentage of quality ANC

Age

 15–19 7282 4.0 64.9

 20–34 157,936 86.3 68.2

 35–49 17,700 9.7 53.4

Place of residence

 Urban 59,461 32.5 76.4

 Rural 123,457 67.5 61.9

Women level of education

 No education 47,855 26.2 42.6

 Primary 25,108 13.7 60.8

 Secondary 85,790 46.9 76.5

 Higher 24,165 13.2 85.0

Wealth index

 Poorest 33,384 18.3 47.1

 Poorer 37,476 20.5 60.3

 Middle 38,430 21.0 69.3

 Richer 38,451 21.0 74.8

 Richest 35,178 19.2 79.9

Country

 Afghanistan 12,099 6.6 14.5

 Bangladesh 4647 2.5 52.6

 India 154,175 84.3 71.7

 Maldives 2342 1.3 89.4

 Nepal 3762 2.1 59.1

 Pakistan 5894 3.2 45.9

Money for treatment

 No problem 69,007 37.7 74.5

 Big problem 51,765 28.3 56.9

 Not a big problem 62,103 34.0 66.0

Distance to health facility

 No problem 55,435 30.3 78.0

 Big problem 60,726 33.2 55.9

 Not a big problem 66,712 36.5 67.0

Wanted pregnancy when became pregnant

 Yes 166,039 90.8 67.7

 No 16,873 9.2 55.4

 High

Sex of household head

 Male 161,493 88.3 66.6

 Female 21,425 11.7 66.9

Total 182,918 100.0
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different communities. The community variance was reduced to 0.175 in the model-3 which was adjusted for 
both individual- and community-level factors. The model-3 suggested that only 3.5% of total variation in qual-
ity ANC utilisation was contributed by community-level variables. Additionally, the AIC and BIC was least for 
model-3 among the fitted models. Hence, the interpretation of the individual and community fixed effect results 
was based on model-3 as the model with smaller AIC and BIC was the best fit in terms of fixed effects. The full 
model (model-3) illustrated that respondents’ age group, level of education, wealth status, pregnancy wantedness, 

Table 2.   Maternal characteristics and magnitude of quality of ANC among ANC attendants in the six South 
Asian countries from 2015 to 2019 DHS data.

Variable Weighted frequency Percentage

Birth order

 1 63,434 34.7

 2–4 104,493 57.1

 ≥ 5 14,992 8.20

Number of antenatal visits

 1–3 72,054 39.4

 ≥ 4 108,564 59.4

 Don’t know 2291 1.3

During ANC visit blood pressure measured

 No 20,183 11.0

 Yes 162,735 89.0

During ANC visit urine sample taken

 No 29,860 16.3

 Yes 153,058 83.7

During ANC visit blood sample taken

 No 32,672 17.9

 Yes 150,247 82.1

During ANC given or bought iron tablets/syrup

 No 32,806 17.9

 Yes 149,402 81.7

 Don’t know 710 0.4

Quality of ANC

 No 61,089 33.4

 Yes 121,829 66.6

Figure 1.   Percentage of quality ANC in the six countries in South Asia.
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sex of household head, birth order, problems with money for treatment, place of residence, distance to health 
facilities and country were significantly associated with quality ANC at 5% level of significance.

Women aged 35–49 years were 16% more likely to get quality ANC than those aged between 15–19 years. As 
the women’s education level increases, the odds of getting quality ANC also increased. Highly educated mothers 
were 2.84 times more likely to get quality ANC than non-educated women. Women from the richest household 
were 3.21 times more likely to get quality ANC than the women from the poorest households. Women who did 
not want the pregnancy at the time of the survey were 18% less likely to get quality ANC. Women from female-
headed households were 5% less likely to get quality ANC than those from male-headed households. Pregnant 
women with their second to the fourth baby were 24% less likely, while women with fifth or more were 29% less 
likely to get quality ANC than those with one child. Women who had a big problem with money were less likely 
to get quality ANC compared to those who considered money as a not a big problem. Compared to women liv-
ing in urban areas, those residing in rural areas had 23% lower odds of getting quality ANC (AOR: 0.77; 95% 
CI: 0.74–0.88). Women who faced a more significant problem (AOR: 0.63; 95% CI: 0.54–0.77) with distance to 
health facilities were 27% less likely to get quality ANC than those who did not have such problems. Women liv-
ing in the following South Asian countries were more likely to have quality ANC, Bangladesh (AOR: 4.05; 95% 
CI: 3.83–4.28), India (AOR: 22.57; 95% CI: 20.32–25.08), Maldives (AOR: 33.33; 95% CI: 31.06–35.76), Nepal 
(AOR: 5.57; 95% CI: 5.26–5.9), and Pakistan (AOR: 3.19; 95% CI: 3.02–3.37), than women living in Afghanistan.

Discussion
Recognising the critical role of quality ANC in mitigating maternal and child health adverse effects, we examined 
the determinants of quality ANC in six South Asian countries. The study shows that approximately two-third 
women in the six countries included in this study (66.9%) received quality of ANC. This prevalence is higher 
than that reported in Nepal6 and Nigeria7. In Nepal, Joshi et al.6 found that only 24% of women received good 
quality ANC, whereas, in Nigeria, Fagbamigbe and Idemudia7 reported that less than 5% of ANC users received 
quality ANC services. This study’s identified determinants of quality ANC explain the moderately high-quality 
ANC among women in the six Asian countries.

Our findings revealed that education was a significant determinant of quality ANC. Highly educated mothers 
were 2.84 times more likely to get quality ANC than non-educated women. Similar findings have been reported 
in previous related studies7,8. The significant association between maternal level of education and quality ANC 
can be explained from the perspective that a higher level of education often translates into empowerment for 
women30. As such, these women are able to make critical decisions about their healthcare, including decisions 
about receiving all components of quality ANC. Another plausible explanation for these findings could be that 
women with higher formal education better appreciate the importance of receiving quality ANC and understand 
the dangers of not receiving the full complement of quality ANC.

Wealth status emerged as a significant determinant of quality ANC. The regression analysis indicates a positive 
association between wealth status and quality ANC. This implies that women from the wealthiest household are 

Figure 2.   Quality ANC percentage in South Asian countries by selected socio-economic characteristics.
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Table 3.   Factors associated with quality of ANC in six South Asian countries from 2015 to 2019 using 
multivariable multilevel mixed-effect logistic regression analysis. ANC: antenatal care; AOR: adjusted odds 
ratio; CI: confidence interval; ICC: intraclass correlation coefficient; AIC: Akaike information criterion; BIC: 
Bayesian information criterion. ***Significant at p-value < 0.01. **Significant at p-value < 0.05. *Significant at 
p-value < 0.1

Variables

Models

Null model
AOR (95% CI)

Model 1
AOR (95% CI)

Model 2
AOR (95% CI)

Model 3
AOR (95% CI)

(Intercept) 1.60*** (1, 2.55) 0.86* (0.76–0.97) 0.58*** (0.5–0.68) 0.15*** (0.12–0.18)

Age

 15–19 1 1

 20–34 1.61*** (1.53–1.69) 1.05* (1–1.1)

 35–49 2.33*** (2.19–2.48) 1.16*** (1.09–1.24)

Level of education

 No education 1 1

 Primary 2.39*** (2.3–2.47) 1.33*** (1.28–1.38)

 Secondary 4.08*** (3.94–4.22) 1.68*** (1.61–1.74)

 Higher 5.86*** (5.59–6.15) 2.84*** (2.69–2.99)

Wealth index

 Poorest 1 1

 Poorer 1.02 (0.99–1.07) 1.18*** (1.13–1.23)

 Middle 1.2*** (1.15–1.25) 1.55*** (1.49–1.62)

 Richer 1.47*** (1.41–1.53) 2.32*** (2.22–2.43)

 Richest 1.63*** (1.56–1.71) 3.21*** (3.04–3.39)

Wanted pregnancy when became pregnant

 Yes 1 1

 No 1.07*** (1.04–1.11) 0.92*** (0.89–0.95)

Sex of household head

 Male 1 1

 Female 1.74*** (1.69–1.8) 1.05** (1.01–1.08)

Birth order

 1 1 1

 2–4 0.76*** (0.74–0.79) 0.86*** (0.83–0.89)

 ≥ 5 0.45*** (0.43–0.47) 0.71*** (0.67–0.74)

Money for treatment

 No problem 1 1

 Big problem 0.25 (0.23–0.28) 1.11 (0.93–1.31)

 Not a big problem 0.37 (0.33–0.42) 1.32** (1.11–1.57)

Community-level

Place of residence

 Urban 1 1

 Rural 0.46*** (0.44–0.47) 0.77*** (0.74–0.8)

Distance to health facility

 No problem 1 1

 Big problem 0.44*** (0.38–0.51) 0.63*** (0.53–0.76)

 Not a big problem 0.58*** (0.5–0.67) 0.64*** (0.54–0.77)

Country

 Afghanistan 1 1

 Bangladesh 6.01*** (5.73–6.31) 4.05*** (3.83–4.28)

 India 26.25*** (23.87–28.88) 22.57*** (20.32–25.08)

 Maldives 43.26*** (40.78–45.89) 33.33*** (31.06–35.76)

 Nepal 5.79*** (5.51–6.09) 5.57*** (5.26–5.9)

 Pakistan 3.58*** (3.41–3.77) 3.19*** (3.02–3.37)

Random effects

 Community variance 0.467 (0.678) 0.294 (0.543) 0.178 (0.421) 0.175 (0.418)

 ICC% 12.3% 6.0% 3.8% 3.5%

Model comparison

 AIC 194,836.9 171,508.7 164,350.3 156,701.8

 BIC 194,857.2 171,681.0 164,451.7 156,955.2
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3.21 times more likely to get quality ANC than the women from the poorest household. The result corroborates 
evidence from Nepal6, Nigeria7, and Ethiopia31. A plausible explanation for this could be that women from high 
wealth indexed households are more likely to initiate ANC early32; hence, they are exposed to a lot of health 
informational messages concerning the content of ANC, the benefits of receiving quality ANC, as well as the 
possible maternal health complications that can arise as a result of not receiving the full pack of quality ANC. 
As such, women of higher wealth know what services are needed and ask for these services33. Moreover, women 
of higher wealth status can easily afford the direct and indirect financial costs of seeking quality ANC services 
compared to their lower-income counterparts. It is also possible that wealthier women are likely to reside in 
areas that have better resourced healthcare facilities, thereby increasing their chances of having access to higher 
quality healthcare service providers. This finding is further corroborated by another result from our regression 
analysis which showed that women who had a big problem with money were less likely to get quality ANC.

Consistent with the findings of previous studies conducted in Nepal6, Nigeria7, and Ghana33, our study showed 
that across the six Asian countries included in the study, urban residency was associated with a high likelihood 
of receiving quality ANC. In contrast, rural residency was associated with lower odds of receiving quality ANC. 
We postulate that this rural–urban disparity in determining the quality of ANC services could be due to the 
low presence of healthcare facilities and skilled health professionals in rural areas vis-à-vis the urban areas33. 
Consequently, women in rural areas have to spend much money on transportation in order to get to the nearest 
healthcare facility where they can receive quality ANC6. This finding is further corroborated by another result 
from our regression analysis which showed that women who face a more significant problem with distance to 
health facilities were less likely to get quality ANC.

Concerning age, our findings reveal that women aged 20–34 years were 5% more likely to receive quality ANC 
than adolescents (i.e., those aged 15–19 years). A related study by Muchie31 supports our result. Unlike adults, 
adolescents are key vulnerable populations who are stigmatised in the events of pregnancy34–36. These social 
labels and the stigma perpetuated against adolescents who get pregnant significantly reduce their willingness to 
receive ANC services. In situations where they are bold to seek ANC services from healthcare facilities, they are 
subjected to disrespectful care37. Hence, it affects their likelihood of receiving quality ANC. Also, women aged 
20–34 may be aware of the various services they must receive during ANC sessions. Therefore, they can request it.

We found that women who had unwanted pregnancies were 8% less likely to get quality ANC. The reasons 
for the association between pregnancy intentions and quality ANC are unclear. However, one school of thought 
is that women who experience unwanted pregnancies are likely to terminate the pregnancy38,39. Hence, there is 
no room for them to seek quality ANC services. Another perspective to this finding could be that unintended 
pregnancies imply that women were not psychologically, socially, physically and economically ready for a child. 
Hence, they may not attend ANC sessions as recommended, resulting in a lower likelihood of receiving quality 
ANC services.

Our study revealed that women with birth orders 2–4 were 14% less likely, while women with 5 or more were 
29% less likely to get quality ANC. This means that as birth order increases, the likelihood of receiving quality 
ANC reduces. The result aligns with the findings of Muchie31. A plausible explanation for this result could be 
attributed to the fact that, as women progress through birth order, they may become overly confident and forget 
about the importance of receiving all components of quality ANC service. It is also possible that healthcare pro-
viders downplay the necessity to conduct a comprehensive diagnostic test to women of higher birth order thereby 
reducing ANC quality among this cohort. Finally, we observed from the regression analysis that women from 
female-headed households were 5% more likely to get quality ANC than their counterparts. We are uncertain 
about the reasons for this association. However, we postulate that this may be due to the level of empowerment 
among women in female-headed households.

Policy implications
The findings of this study underscore a need to improve quality ANC at the primary healthcare level in South 
Asia. Practically, this can be achieved by strengthening healthcare infrastructure. Given our findings that prob-
lem with distance reduces ANC quality, it is imperative for South Asian countries to ensure that all healthcare 
infrastructures established to improve ANC and maternal healthcare would be brought closer to the end users 
(i.e., pregnant women). This includes ensuring the availability of essential equipment, supplies, and medications 
necessary for providing comprehensive ANC particularly in remote areas of South Asian countries. The findings 
that women of higher wealth status have higher odds of receiving quality ANC highlights the need to invest 
substantially in women’s economic development. This could be achieved by implementing women empowerment 
programmes and interventions such as livelihood skills activities. Overall, improving the quality of antenatal 
care contribute has significant implications for ensuring continuity of care, promoting birth preparedness, and 
a reduction in maternal and neonatal mortalities in South Asian countries.

Strengths and limitations
This study used nationally representative data with a large sample size. As such, we can generalise our findings 
on the determinants of the quality of ANC services to all six countries included in the study. Nevertheless, some 
limitations must be considered when interpreting our results. First, data on quality ANC were self-reported and 
retrospective in nature. Hence, there is the possibility of recall bias as well as social desirability bias. The quality 
ANC indicators provide a limited view of quality ANC, however these indicators are also important for screen-
ing several critical pregnancy situation. Also, we are unable to establish causal inferences as the data used in our 
analysis was cross-sectional. Moreover, this analysis based on only demand driven quality of ANC. As a study 
that relies on a secondary dataset, we are unable to assess the role of other important variables such as cultural 
norms and stigmatisation in determining quality ANC.
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Conclusions
We conclude that the determinants of quality ANC include maternal age, maternal education, place of residence, 
birth order, pregnancy intention, female-headed household and wealth status. Also, women who face problems 
with distance to healthcare facilities and money had lower odds of receiving quality ANC. Interventions targeted 
at improving women’s uptake of quality ANC should prioritise adolescent girls, women with no formal education, 
those residing in rural areas, as well as women from low wealth index households.

Data availability
Data was requested and obtained from concerned authorities. The data is freely available in the DHS website on 
request (https://​dhspr​ogram.​com/​data/​avail​able-​datas​ets.​cfm).
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