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Poor maternal health poses a substantial threat to the population, health, and social wellbeing in most developing nations like 
India. Committing to the Millennium Development Goals (MDGs), India reduced maternal mortality by 75% between 1990 and 2015 
through various programmes and interventions and is on track to achieve the Sustainable Development Goal (SDG) target of an MMR 
below 70 by 2030. Despite a substantial improvement in maternal health indicators in India over the last two decades, there are siz-
able heterogeneities based on caste, class, social groups, and various other forms of social exclusion. This study aims to exemplify the 
changes in crucial SDG indicators of maternal health over more than a decade and to decompose the co-factors behind those changes. 
The data used in this paper have been taken from two recent rounds of the National Family Health Survey (2005 - 06 and 2015 - 16). 
The predicted probability of change and Fairlie’s decomposition are used to decompose the changes in maternal health indicators 
over the two survey periods. The most crucial indicators to track the progress in maternal health indicators in India are antenatal 
care (ANC) in the first trimester, four or more ANC visits, use of skilled birth attendants, anaemia among women, and a body mass 
index (BMI) of 25.0 kg/m2 or above, analysed in the context of various socioeconomic, behavioural, and programmatic covariates. 

Introduction
Maternal health status is an essential constituent for developing any nation’s equitable distribution of resources and poverty reduc-

tion. The survival and well-being of mothers are not only important in their own right, but are also central to overcoming broader, eco-
nomic, social, and developmental challenges. India has witnessed an enormous improvement in most maternal and child health indica-
tors over the last two decades. Particularly between 1992 and 2016, there has been a substantial improvement in most maternal health 
indicators that affect the health and wellbeing of women and their children. During that period, the Government of India launched several 
maternal and child health programmes like the Reproductive and Child Health (RCH) programmes and Janani Shishu Suraksha Karyakram 
(JSSK). The most remarkable improvement was evident in one of the key indicators of maternal health, namely ‘institutional delivery’ 
since 2005 - 06, which incidentally coincides with the launch of the National Rural Health Mission (NRHM) and numerous other initia-
tives launched under this flagship scheme, including the Janani Suraksha Yojana (JSY), which resulted in a surge in institutional deliver-
ies. The Government of India further launched Janani Shishu Suraksha Karyakram (JSSK) to benefit pregnant women who deliver their 
babies in government medical facilities by MOHFW (2011). Notable strategies included in JSSK included promoting critical postnatal care 
for the newborn and mother and early initiation of breastfeeding. Soon after that, the Government of India upgraded the National Rural 
Health Mission into an overarching National Health Mission (NHM) by MOHFW (2014) with two sub-missions: NRHM and the National 
Urban Health Mission (NUHM). The Government of India has also monitored maternal health indicators through the Health Management 
Information System (HMIS), the National Family Health Surveys (NFHS), District Level Household and Facility Survey (DLHS), the Annual 
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Health Survey (AHS), and other independent surveys like the Coverage Evaluation Surveys (CES) by UNICEF. Although the Government of 
India has put considerable effort into improving maternal health status in India, there is little evidence regarding the significant cofactors 
that have led to the improvement in maternal health care indicators in India between 1992 and 2016.

Data from the Sample Registration System (SRS) shows that the maternal mortality ratio in India has gradually declined from 130 per 
100,000 live births in 2014 - 16 to 113 per 100,000 live births in 2016 - 18 by SRS (2018). In addition, the increase in the first ANC visit 
in the first trimester (from 44% in NFHS-3 to 59% in NFHS-4), the increased coverage of 4 or more antenatal care visits (from 37% in 
NFHS-3 to 51% in NFHS-4), the increase in the percentage of births attended by skilled health personnel (from 47% in NFHS-3 to 81% in 
NFHS-4), and the decreased prevalence of anaemia (from 55% in NFHS-3 to 53% in NFHS-4) across survey rounds signals improvements 
in the maternal health status of the country. However, there is tremendous heterogeneity in the improvement of maternal and child health 
indicators by caste, class, poverty, and various forms of social inclusion. Therefore, any attempt to further improve maternal health and 
reduce maternal mortality in India requires a comprehensive understanding of the factors causing implicit heterogeneity and significant 
covariates of various SDG indicators on maternal health and related indicators on health care service utilization.

The existing literature on the subject suggests that many factors are associated with improved maternal health status [1,2]. The review 
by Yaya., et al. (2017) suggests that women with characteristics like rural area of residence, pregnancy at later ages (between 30 and 49 
years), higher educational attainment, and higher wealth status were more likely to go for institutional deliveries [1]. The same study also 
identified that participants belonging to the highest economic stratum were more likely to receive skilled birth attendance than those 
from the lowest economic stratum. Tarekegn and colleagues (2014) concluded that the education of women, place of residence, ethnicity, 
parity, women’s autonomy, and household wealth were the key covariates leading to improvement of utilization of skilled delivery atten-
dants and antenatal care visits [2]. Nguyen and colleagues (2018) found that increased maternal schooling and improved socioeconomic 
status played an important role in reducing anaemia among women in India [3]. This study also highlighted that vegetarianism and poor 
sanitation were predictors of being anaemic. An overall review implies that tackling anaemia in India requires investment in women’s 
education and socioeconomic status and a continuous focus on improving health and nutrition. Gouda and Prusty (2014) found that the 
prevalence of overweight and obesity was very high among urban women, more noticeably in the non-poor households [4]. That study 
further found that overweight and obesity increased with age, education, and parity of women. Marital status and media exposure were 
other covariates that were positively associated with overweight and obesity. Nagarkar and colleagues (2018) found that obesity was 
significantly associated with working status and hypertension [5]. 

The current information on maternal health status in India shows that there is no shortage of data on levels, trends, patterns, and 
factors affecting maternal health indicators in India. Still, none of those studies capture the factors affecting the implicit variability in the 
changes over time in maternal health care service utilization, and its significant covariates. Whereas existing research has identified the 
key determinants of maternal health care services in India, there is a lack of sound evidence on the key factors that might have contributed 
to improving maternal health care service utilization in India, mostly post-NRHM implementation in 2005, to enhance maternal and child 
health status in the country. Therefore, the present study aims to track the progress in SDG indicators on maternal health care in India 
with a particular focus on specific contributions of various factors that are responsible for those changes, along with variations across 
caste, class, social groups, and various other forms of social exclusions. It is expected that the key findings of the study will guide the future 
direction of programmes and services for the further improvement of maternal health status in the country and in achieving the SDGs 
related to maternal health by 2030.

Data and Methodology

Data sources 

The data used in this study have been taken from two rounds of National Family Health Surveys, namely NFHS-3 (2005 - 06) and NFHS-
4 (2015 - 16). The primary objective of the NFHS rounds was to provide essential data on health and family welfare and data on emerging 
issues, including maternal health indicators and nutritional status of adult women age 15 - 49 years, adult men age 15 - 54 years, and 
children under five years of age.



Citation: SK Singh and Fred Arnold. “Socioeconomic Inequality in Progress in SDG Indicators on Maternal Health in India from 
2006 - 2016”. EC Emergency Medicine and Critical Care 5.12 (2021): 68-85.

70

Socioeconomic Inequality in Progress in SDG Indicators on Maternal Health in India from 2006 - 2016

The present study is based on a representative sample of women in the reproductive age-group (15 - 49 years) from NFHS-3 and 
NFHS-4. The study aims to assess the decadal progress of five selected maternal health indicators, namely ANC in the first trimester, four 
or more antenatal care (ANC) visits, use of skilled birth attendants, anaemia among women, and overweight or obesity, i.e. a body mass 
index (BMI) greater than 25.0 kg/m2. All these indicators are analysed in the context of selected socioeconomic, behavioural, and preg-
nancy exposure covariates, namely age, education, place of residence, caste, mass media exposure, and birth order. A brief description of 
the predictors and the response variables used in the analysis is given below.

Outcome variables

The outcome variables analysed are:

•	 An ANC visit in the first trimester (recoded as one if registered in the first trimester; 0 if not registered in the first trimester). 

•	 Four or more antenatal care visits (recoded as 1 if having four or more ANC visits; 0 if having less than 4 ANC visits).

•	 Skilled birth attendants (recoded as 1 if the birth was attended by skilled health personnel; 0 if a birth was not attended by 
skilled health personnel).

•	 Anaemia among women (recoded as 1 (anaemic) if the haemoglobin level is < 12 grams/decilitre; 0 (not anaemic) if the haemo-
globin level is ≥ 12 grams/decilitre).

•	 Overweight or obesity among women (recoded as 1 if BMI ≥ 25.0 kg/m2; 0 if BMI < 25.0 kg/m2).

Exposure variables

Several socioeconomic and demographic variables have been considered as exposure variables in the study, which were found consis-
tent over both survey rounds, such as the age of respondent (15 - 24 years, 25 - 34 years, 35 or more years), maternal years of schooling 
(no education, 1 - 5 years, 6 - 10 years, 11 or more years of schooling), exposure to mass media (no, yes), birth order (1, 2, 3, 4 or more), 
place of residence (rural, urban), caste (scheduled caste, scheduled tribe, other backward class, others), religion (Hindu, Muslim, others), 
wealth quintile (lowest, second, middle, fourth, highest).

Statistical methods 

In the first step, the present study used a bivariate association to see the trend in maternal health indicators from 2005-06 to 2015-
16. The study further used the Fairlie decomposition regression analysis to see the adjusted effect of several exposure variables on the 
outcome variable. 

Finally, we used multivariable decomposition, suggested by Powers, Yoshioka, and Yun (2011) for nonlinear response outcomes, to 
test whether the selected household-level variables, maternal-level variables, child-level variables, and maternal- and child-care program 
variables are statistically associated with the reductions in neonatal mortality in India be- tween 1992 - 2016 and 2005 - 2016. The multivari-
able decomposition divides the total decline in neonatal mortality into two components-endowment and coefficient. The “endowment.” 
is the portion that can be attributed to the change in composition or coverage of a set of indicators. The “coefficient” is the portion that can be 
attributed to the change in effect of indicators included in the analysis. In simple terms, for example, if we take neonatal mortality as an 
outcome of interest and mother’s schooling as a factor that affects neonatal mortality and we decompose the overall changes (over time) 
in neonatal mortality due to mother’s schooling into “endowment” and “coefficient” components, then the “endowment” component is the 
component that is contributed by the change in the level of mother’s schooling and the “coefficient” component is the component contrib-
uted by the change in effect or benefit of mother’s schooling on neonatal mortality. In actual decomposition of differences in neonatal mortality 
we have taken a multitude of factors that have been described earlier Finally, we used multivariable decomposition, suggested by Pow-
ers, Yoshioka, and Yun (2011) for nonlinear response outcomes, to test whether the selected household-level variables, maternal-level 
variables, child-level variables, and maternal- and child-care program variables are statistically associated with the reductions in neonatal 
mortality in India be- tween 1992 - 2016 and 2005 - 2016. The multivariable decomposition divides the total decline in neonatal mortal-
ity into two components-endowment and coefficient. The “endowment” is the portion that can be attributed to the change in composition or 
coverage of a set of indicators. The “coefficient” is the portion that can be attributed to the change in effect of in- indicators included in the 
analysis. In simple terms, for example, if we take neonatal mortality as an outcome of interest and mother’s schooling as a factor that af-
fects neonatal mortality and we decompose the overall changes (over time) in neonatal mortality due to mother’s schooling into “endow-
ment” and “coefficient” components, then the “endowment” component is the component that is contributed by the change in the level of 
mother’s schooling and the “coefficient” component is the component contributed by the change in effect or benefit of mother’s schooling 
on neonatal mortality. In actual decomposition of changes in neonatal mortality we have taken a multitude of factors that have been described 
earlier Based on Fairlie (1999), a decomposition of the logistic equation, is given as:
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Where is the average value of any outcome indicator in 2016,  is the average value of any outcome indicator in 2006, is the sample size 
for a year, and t = (m,n). The superscripts m and n are covariate values and estimates from the 2016 and 2006 samples, respectively. The 
observed change between 2006 and 2016 results from group differences in the distribution of observable characteristics (explanatory 
variable effects) and group differences in unobservable characteristics (coefficient effects). To calculate the decomposition, we define as 
the mean probability of the binary outcome of interest for year t and Z as the cumulative distribution functions from the logistic distribu-
tion by Fairlie (2004). The above equation can equally be expressed in the form:

The 2006 coefficient estimates,  are used as weights for explanatory variable effects, and the 2016 distributions of the explanatory 
variables are used as weights for the coefficient effects. Identifying the contributions of individual explanatory variables to the 2006 - 
2016 observed gap is not direct by Fairlie (2005). To identify this, we assume  andare equal and that there exists a one-for-one matching 
between the 2006 and 2016 samples. The individual variables  contribution to the pool sample estimate is given as:

Results
It is evident from table 1 that there has been a substantial improvement in the selected SDG indicators in the decade between NFHS-3 

(2005-06) and NFHS-4 (2015 - 16). Findings from the health care utilization indicators show that the percentage of women receiving ANC 
in the first trimester increased from 44 to 59 percent over that period. The findings further suggest that the percentage of women who re-
ceived four or more ANC visits has increased from 37 to 52 percent. Additionally, the percent with skilled birth attendance increased from 
47 to 81 percent between NFHS-3 and NFHS-4. Considering the nutritional indicators, the overall prevalence of anaemia was 55.3 percent 
in 2005-06, which declined to 53.1 percent in 2015 - 16. However, the percentage of women who are overweight or obese increased from 
12 to 20 percent between 2005 - 06 and 2015 - 16. 

The percentage of women receiving ANC in the first trimester increased considerably, from 45 to 60 percent among the younger age co-
horts, i.e. 15 - 24 years. Similar to these findings, the percentage of women age 25 - 34 years receiving ANC in the first trimester increased 
from 46 to 59 percent from 2005 - 06 to 2015 - 16. The percentage receiving ANC in the first trimester was highest for women belonging 
to religions other than Hindus or Muslims in both the surveys, which increased from 54 percent in NFHS-3 to 64 percent in NFHS-4. Sixty-
five percent of women who were exposed to mass media received ANC in the first trimester in NFHS-4, whereas this percentage was 52 
percent in NFHS-3. 

Table 1 illustrate that receiving four or more ANC visits increased considerably by all background characteristic between NFHS-3 and 
NFHS-4. The percentage of women receiving four or more ANC visits increased substantially among women age 15 - 24 years (from 37.9 
to 53.6%), 25 - 34 years (from 39.5 to 52.4%), and 35 - 49 years (22.8 to 39.5%) from NFHS-3 to NFHS-4. The classification based on 
birth order shows a subsequent decline in the percentage of women availing four or more ANC visits, a trend that is observed in both the 
rounds. The increment in the percentage of women receiving four or more ANC visits was found to be higher in rural areas (27.9 to 45.1%) 
than in urban areas (63.0 to 67.1%).

The increment in the percentage with skilled birth attendance (SBA) was higher in rural areas (37.5 to 78.1%) than urban areas (73.5 
to 90.1%). Findings show that the percentage with SBA also increased considerably among women who do not have any mass media ex-
posure, from 24 percent to 65 percent between NFHS-3 and NFHS-4. 

Results from table 1 show that the percentage of anaemic women remains almost similar across all age groups. Women in the lowest 
wealth quintile have a higher prevalence of anaemia than women in other quintiles in both the survey rounds, and a considerable decline 
was observed in the anaemia prevalence, from 64.3 percent in NFHS-3 to 58.7 percent in NFHS-4. 
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Background 
characteristics

ANC in 1st 
trimester 4 or more ANC Skilled birth 

attendance
Any anaemia1 

(< 12.0 g/dl)

Overweight and 
obesity2 (BMI ≥ 25.0 

kg/m2)
NFHS-3 NFHS-4 NFHS-3 NFHS-4 NFHS-3 NFHS-4 NFHS-3 NFHS-4 NFHS-3 NFHS-4

Age
15 - 24 45.1 60.3 37.9 53.6 49.3 84.7 56.2 53.8 4.1 7.4
25 - 34 45.6 59.4 39.5 52.4 46.9 81.1 54.7 52.4 12.8 21.8
35 - 49 29.9 47.2 22.8 39.5 31.6 69.4 54.9 53.0 22.0 32.2

Years of 
schooling

No education 25.4 41.2 16.1 28.2 26.1 66.0 60.2 56.4 7.0 16.5
1 - 5 42.6 53.9 35.9 45.9 46.7 77.3 56.7 54.6 11.8 21.3

6 - 10 60.5 63.9 56.7 60.0 69.4 88.4 53.0 52.7 15.3 21.6
11 and above 82.8 74.2 80.7 70.5 90.1 94.7 45.0 49.1 22.1 22.7
Mass media 

exposure
No 24.0 38.1 14.3 24.6 24.3 65.3 61.8 56.7 3.9 9.5
Yes 52.8 65.3 47.5 60.5 57.4 87.3 53.4 52.2 15.0 23.0

Birth order
1 58.5 66.5 53.3 62.3 65.2 89.3 29.7 52.3 13.3 22.7
2 53.2 62.6 48.4 57.0 53.5 83.6 26.5 53.1 18.8 28.9
3 39.5 52.6 32.0 43.0 38.0 74.7 16.4 54.6 15.7 25.9

≥ 4 23.1 38.9 13.8 25.6 23.4 62.1 27.4 54.9 11.9 21.3
Residence

Rural 36.7 54.2 27.9 45.1 37.5 78.1 57.4 54.2 7.3 14.9
Urban 63.6 69.1 63.0 67.1 73.5 90.0 50.9 50.8 23.2 31.1

Caste/tribe
SC 36.8 55.1 30.0 49.0 40.4 80.7 58.1 55.9 8.8 17.0
ST 32.4 53.5 22.3 46.2 25.5 71.6 68.6 59.9 3.2 9.8

OBC 42.9 58.5 35.5 48.6 46.6 82.1 54.5 52.2 11.5 20.5
Others 53.5 63.9 49.2 61.4 58.0 85.1 51.5 50.0 17.7 26.5

Religion
Hindu 44.3 58.6 37.4 51.2 47.5 82.9 55.9 53.7 11.6 19.5

Muslim 38.9 56.5 31.6 49.3 38.8 73.6 54.7 50.6 13.8 23.3
Others 55.0 65.2 53.5 65.3 60.4 84.3 48.2 50.7 20.5 26.3

Wealth quin-
tile

Lowest 22.9 37.7 12.2 25.1 19.4 64.2 64.3 58.7 1.8 5.8
Second 29.9 52.5 21.3 44.7 31.8 78.3 60.3 55.1 3.9 11.2
Middle 43.7 63.2 36.8 57.6 49.0 86.9 56.0 53.3 7.3 18.6
Fourth 57.8 69.9 53.4 66.4 67.2 91.8 52.2 51.0 15.2 28.0
Highest 78.2 77.4 78.3 73.9 88.9 95.5 46.1 48.2 30.3 36.0

Total 43.9 58.6 37.3 51.6 46.6 81.4 55.3 53.1 12.4 20.4

Table 1: Percentage of women age 15 - 49 reporting selected maternal health indicators included 
in the SDGs by background characteristics in NFHS-3 (2005-06) and NFHS-4 (2015-16), India. 

1Haemoglobin in grams per decilitre (g/dl). Prevalence is adjusted for altitude and for smoking status, if known.  
2Excludes pregnant women and women with a birth in the preceding 2 months.
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The percentage of overweight or obese women in the country increased from 12 percent in NFHS-3 to 20 percent in NFHS-4. Twenty-
two percent of women age 35 - 49 were found to be overweight or obese in 2005 - 06, which increased to 32.2 percent in 2015 - 16. The 
percentage of overweight or obese women substantially increased in rural areas from 7 to 15 percent and urban areas from 23 to 31 
percent from NFHS-3 to NFHS-4. 

Sub-national (State-level) variation in the selected SDG indicators

In NFHS-4, the state of Kerala had the highest percentage of women receiving four or more ANC visits, followed by Goa, Jammu and 
Kashmir, and West Bengal, while it was found to be lowest in the states of Bihar and Nagaland (Figure 1a). All the states showed an in-
crease in the percentage of women receiving at least four antenatal care visits between NFHS-3 and NFHS-4, except for the states of Ut-
tarakhand, Goa, Kerala, and Tamil Nadu, where this percentage declined. Figure 1b illustrates that the states of Kerala, Tamil Nadu, and 
Goa had the highest percent of SBA deliveries. The percentage of deliveries assisted by a skilled birth attendant increased by more than 40 
percentage points over the decade in seven states: Rajasthan, Madhya Pradesh, Sikkim, Uttar Pradesh, Jharkhand, Orissa, and Bihar. The 
percentage of anaemic women declined between 2005-06 to 2015-16 in all states except Haryana, Tamil Nadu, Uttar Pradesh, Meghalaya, 
Delhi, Punjab, and Kerala (Figure 1c). In NFHS-4, the percentage of overweight or obese women was found to be higher in the states/UTs 
like Punjab, Kerala, Delhi, Tamil Nadu, Goa, Andhra Pradesh, Himachal Pradesh, Manipur, and Telangana (Figure 1d). The percentage of 
overweight or obese women was found to be lower for the states of Bihar, Jharkhand, Chhattisgarh, Odisha, Rajasthan, Nagaland, Assam, 
Tripura, Meghalaya, and Madhya Pradesh.

Figure 1: Figure presents the trends in four maternal health indicators 
from NFHS-3 to NFHS-4 at state level.
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Sub-national (District-level) variation in the selected SDG indicators

Map A represents the district-wise distribution of women with four or more ANC visits. The map shows that districts belonging to 
states like Maharashtra, Goa, Tamil Nadu, Karnataka, Andhra Pradesh, West Bengal, Jammu and Kashmir, Punjab, Haryana, and Sikkim 
have the highest percentages of women with four or more ANC visits. The districts with the lowest percentage of women with four or 
more visits were in Rajasthan, Uttar Pradesh, Uttarakhand, Madhya Pradesh, Chhattisgarh, and Bihar. The majority of districts in those 
state had relatively high percentages of institutional deliveries or home deliveries by skilled birth personnel (Map B). However, these 
percentages were found to be low for districts in states like Rajasthan, Chattisgarh, Jammu and Kashmir, Arunachal Pradesh, and Megha-
laya. The percentage of women with anaemia was found to be higher for districts in states like Jammu and Kashmir, Uttar Pradesh, Bihar, 
Jharkhand, Bihar, West Bengal, Odisha, Chattisgarh. The districts belonging to Haryana, central Rajasthan, western Madhya Pradesh, and 
northern Odisha have a lower percentage of anaemic women. The lowest anaemia burden was found in northern Assam, eastern Rajas-
than, Arunachal Pradesh, Nagaland, Manipur, Mizoram, southern Kerala, east Maharashtra, and some parts of Madhya Pradesh (Map C). 
The prevalence of overweight or obesity was found to be lowest in district belonging to coastal Andhra Pradesh, southern Tamil Nadu, 
southern Kerala, southern Gujarat, western Jammu and Kashmir, and parts of Punjab and Haryana. A relatively high prevalence of over-
weight or obese women was observed in the districts of interior Andhra Pradesh, Karnataka, southern Maharashtra, Uttarakhand, and 
southern West Bengal. The lowest prevalence of overweight or obesity was found in northern and western Madhya Pradesh, northern 
Bihar, and adjoining districts of West Bengal (Map D).

Map 1:  Maps of various indicators of maternal health across different districts of the country. (A) Map showing women 
who had at least 4 antenatal care visits (B) Map of institutional births. (C) Map showing non-pregnant women 

age 15 - 49 years who are anaemic.(D) Map showing women who were overweight or obesity.
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Differentials in selected maternal health indicators

Table 2a illustrates that the adjusted odds ratio (AOR) of women receiving ANC in the first trimester increases with the years of school-
ing for both the rounds of NFHS. In 2015 - 16, the likelihood of receiving ANC in the first trimester among women having 11 and above 
years of schooling was 1.53 times (p < 0.001) higher than those with no education. Similarly, in 2005 - 06, the likelihood of receiving ANC 
in the first trimester among women having 11 and above years of schooling was 3.27 times (p < 0.001) higher than those with no educa-
tion. The results from the logistic regression also show that women exposed to mass media were more likely to receive ANC in the first 
trimester (AOR = 1.52, p < 0.001) compared with their non-exposed counterparts in NFHS-4. In both surveys, women with birth order 
two and above were less likely to receive ANC in the first trimester than women of birth order one. The likelihood of receiving ANC in the 
first trimester among Scheduled Tribes (STs) women and other caste categories was marginally higher (AOR = 1.04 and 1.07) than for 
women belonging to Scheduled Castes in NFHS-4. A positive relationship was found between wealth and ANC in the first trimester in both 
the surveys. During NFHS-3 and NFHS-4, women in the highest wealth quintile had the highest odds of receiving ANC in the first trimester 
compared with the lowest wealth quintile. Similarly, in NFHS-4, women from the highest wealth quintile were 2.54 times more likely to 
receive ANC in the first trimester than women from lowest wealth quintile (AOR = 2.54). 

Background characteristics
ANC in 1st trimester (AOR) 4 or more ANC (AOR) Skilled birth attendance (AOR)

NFHS-3 NFHS-4 NFHS-3 NFHS-4 NFHS-3 NFHS-4
Age

15 - 24
25 - 34 1.40*** 1.16*** 1.54*** 1.32*** 1.36*** 1.14***
35 - 49 1.31*** 1.15*** 1.71*** 1.52*** 1.60*** 1.15***

Years of schooling
No education

1 - 5 1.39*** 1.21*** 1.54*** 1.31*** 1.52*** 1.18***
6 - 10 1.91*** 1.36*** 2.11*** 1.62*** 2.34*** 1.68***

11 and above 3.27*** 1.53*** 3.39*** 1.83*** 4.66*** 2.45***
Mass media exposure

No
Yes 1.41*** 1.52*** 1.63*** 1.84*** 1.39*** 1.39***

Birth order
1
2 0.77*** 0.86*** 0.74*** 0.80*** 0.57*** 0.66***
3 0.56*** 0.72*** 0.49*** 0.59*** 0.39*** 0.51***

≥ 4 0.37*** 0.53*** 0.27*** 0.40*** 0.28*** 0.38***
Residence

Rural
Urban 1.21*** 1.06*** 1.53*** 1.20*** 1.78*** 1.21***

Caste/tribe
SC
ST 0.87*** 1.04** 0.77*** 1.17*** 0.65*** 0.69***

OBC 1.09** 0.98 1.03 0.87*** 1.13*** 1.03**
Others 1.09** 1.07*** 1.16*** 1.14*** 1.2*** 0.97*

Religion
Hindu

Muslim 0.91*** 1.06*** 0.99 1.19*** 0.74*** 0.61***
Others 0.75*** 0.76*** 0.84*** 0.80*** 0.85*** 0.49***

Wealth quintile
Lowest
Second 1.11** 1.30*** 1.40*** 1.45*** 1.33*** 1.34***
Middle 1.54*** 1.62*** 2.22*** 1.89*** 1.99*** 1.91***
Fourth 1.93*** 1.95*** 2.95*** 2.26*** 3.02*** 2.69***
Highest 3.04*** 2.54*** 5.18*** 2.76*** 5.74*** 4.17***

Constant 0.36*** 0.60*** 0.16*** 0.26*** 0.32*** 2.45***

Table 2a: Results of logistic regression odds ratio of ANC in 1st trimester, 
4 or more ANC visits, and skilled birth attendance among women age 15-49 in India in NFHS-3 (2005-06) and NFHS-4 (2015-16). 

AOR= Adjusted odds ratio; ***p < 0.001; **p < 0.01; *p < 0.05.
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Background 
characteristics

Any anaemia (< 12.0 g/dl) Overweight or obesity 
(BMI ≥ 25.0 kg/m2)

(AOR) (AOR)
NFHS-3 NFHS-4 NFHS-3 NFHS-4

Age
15 - 24
25 - 34 0.79*** 0.81*** 2.46*** 2.27***
35 - 49 0.77*** 0.77*** 5.08*** 4.10***

Years of school-
ing

No education
1 - 5 1.01 0.92*** 1.17*** 1.16***

6 - 10 0.99 0.89*** 1.31*** 1.31***
11 and above 0.88*** 0.87*** 1.43*** 1.30***
Mass media 

exposure
No
Yes 0.90*** 0.98** 1.47*** 1.29***

Birth order
1
2 1.01 1.07*** 1.14*** 1.07***
3 1.04 1.09*** 1.05 1.06***

≥ 4 1.07*** 1.06*** 1.01 1.04***
Residence

Rural
Urban 1.06*** 0.97*** 1.45*** 1.31***

Caste/tribe
SC
ST 1.22*** 1.01 0.42*** 0.72***

OBC 0.95** 0.91*** 1.02 1.03**
Others 0.94*** 0.85*** 1.08** 1.14***

Religion
Hindu

Muslim 0.94*** 0.92*** 1.50*** 1.47***
Others 0.66*** 0.67*** 1.39*** 1.26***

Wealth quintile
Poorest
Poorer 0.83*** 0.86*** 1.83*** 1.74***
Middle 0.71*** 0.82*** 3.10*** 2.85***
Richer 0.63*** 0.80*** 5.98*** 4.36***
Richest 0.54*** 0.81*** 11.66*** 5.84***

Constant 2.32*** 1.86*** 0.01*** 0.02***

Table 2b: Results of logistic regression odds ratio of any anaemia and overweight 
or obesity among women age 15 - 49 in India in NFHS-3 (2005-06) and NFHS-4 (2015-16). 

AOR= Adjusted odds ratio; ***p < 0.001; **p < 0.01; *p < 0.05.
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Findings from the multivariable logistic regression analysis revealed that women with schooling of 11 years or above were more likely 
to receive four or more ANC visits than women with no education in both the surveys. The likelihood of receiving four or more ANC visits 
was higher for Muslim women (AOR = 1.19, p < 0.001) than Hindu women and those in other religious groups in NHFS-4. OBC women 
were least likely (AOR= 0.87) and those belonging to Scheduled Tribes were most likely (AOR = 1.17) to have four or more ANC visits 
compared with women from Scheduled Castes in NFHS-4. According to NFHS-4, women exposed to mass media were 1.84 times more 
likely (AOR = 1.84) to have at least four ANC visits than women without mass media exposure. 

Women of birth order one have the highest prevalence of SBA at deliveries, while the prevalence subsequently decreases as the birth 
order increases across both the rounds. The likelihood of deliveries during SBA is also significantly higher for women with 11 or more 
years of schooling than women without any formal education in 2015 - 16 (AOR = 2.45, p < 0.001). OBC women were significantly more 
likely to have their births delivered by a skilled attendant in both rounds than Scheduled Caste women (AOR = 1.13 in NFHS-3 and AOR = 
1.03 in NFHS-4). Women from the highest wealth quintiles had the highest likelihood to have SBA compared with those from the lowest 
quintile in 2015 - 16 (AOR = 4.17). 

Women age 35 - 49 years were 23 percent less likely to be anaemic than women age 15 - 24 years during both the surveys. In both 
NFHS-3 and NFHS-4, women with 11 or more years of schooling were significantly less likely to be anaemic than women without any 
formal education (AOR = 0.88 in NFHS-3 and AOR = 0.87 in NFHS-4). Women exposed to mass media showed less likelihood of having 
anaemia than their non-exposed counterparts in both rounds of NFHS. Regression results also showed that anaemia and wealth were 
negatively related to each other; the likelihood of anaemia decreased among women as the wealth quintile increased. Women of birth 
order 4 and above had a higher likelihood of anaemia than those of birth order 1 in both NFHS-3 and NFHS-4 [AOR = 1.07 in NFHS-3 and 
AOR =1.06 in NFHS-4)]. Compared with their rural counterparts, women in urban areas were significantly more likely (AOR = 1.06) to 
have anaemia in NFHS-3 and significantly less likely to be anaemic in NFHS-4 [AOR = 0.97]. In both NFHS-3 and NFHS-4, women following 
religions other than Hinduism and Islam were significantly less likely to be anaemic than their Hindu counterparts [AOR = 0.66 in NFHS-3 
and AOR = 0.67 in NFHS-4]. 

Women age 35 - 49 years were more likely to be overweight or obese in both surveys. Women with 11 or more years of schooling were 
1.3 (p < 0.001) times more likely to be overweight or obese than those without any formal education in 2015 - 16. Results further revealed 
that urban women were more likely (AOR = 1.31, p < 0.001) to be overweight or obese than women in rural areas. In 2015 - 16, Muslim 
and other religious groups of women were 1.47 times (p < 0.001) and 1.26 times (p < 0.001) more likely to be overweight or obese, re-
spectively compared with Hindu women. Women in the highest wealth quintile were 5.84 times (p < 0.001) more likely to be overweight 
or obese than those in the lowest wealth quintile in 2015 - 16, whereas the likelihood of overweight or obesity in 2005 - 06 was 11.66 (p 
< 0.001) compared with women in the lowest wealth quintile. 

Table 3a represents predicted probabilities of some selected SDG indicators on India’s maternal health in 2005 - 06 and 2015 - 16. 
For ANC in the first trimester, the likelihood of getting ANC in the first trimester among women with no education increased from 0.41 in 
2005 - 06 to 0.53 in 2015 - 16, an increase of almost 30 percent. However, the probability of getting ANC coverage in the first trimester 
among women with 11 or more years of schooling decreased from 0.67 in 2005 - 06 to 0.62 in 2015 - 16, a decline of about 7 percent. 
For the same period, the probability of ANC coverage in the first trimester among women from the lowest wealth quintile increased by 
20 percent, from 0.40 in 2005 - 06 to 0.48 in 2015 - 16. In the highest wealth quintile, however, the probability of getting ANC in the first 
trimester was 0.64 in 2005 - 06 and 0.69 in 2015 - 16, an increase of 8 percent. By the place of residence, in rural areas the probability of 
getting ANC in the first trimester was 0.49 in 2005 - 06 and 0.57 in 2015 - 16, an increase of 16 percent. In urban areas the probability of 
getting ANC in the first trimester was 0.53 in 2005 - 06 and 0.59 in 2015 - 16, an increase of 11 percent.
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Background characteristics
2005-06 2015-16 Change 

2006-2016Predicted probability CI (95%) Predicted probability CI (95%)
ANC in first trimester

Years of schooling
No education 0.41 (0.40,0.42) 0.53 (0.52,0.53) 0.12

1 - 5 0.48 (0.47,0.50) 0.57 (0.56,0.58) 0.09
6 - 10 0.55 (0.54,0.56) 0.60 (0.59,0.60) 0.04

11 and above 0.67 (0.65,0.68) 0.62 (0.62,0.63) -0.04
Wealth quintile

Lowest 0.40 (0.38,0.41) 0.48 (0.48,0.49) 0.08
Second 0.42 (0.41,0.43) 0.54 (0.54,0.55) 0.13
Middle 0.49 (0.48,0.50) 0.60 (0.59,0.60) 0.11
Fourth 0.54 (0.53,0.55) 0.64 (0.63,0.64) 0.10
Highest 0.64 (0.62,0.65) 0.69 (0.69,0.70) 0.05

Place of residence
Rural 0.49 (0.48,0.50) 0.57 (0.57,0.58) 0.08
Urban 0.53 (0.52,0.54) 0.59 (0.58,0.59) 0.06

Four or more ANC visits
Years of schooling

No education 0.36 (0.35,0.37) 0.40 (0.39,0.40) 0.04
1 - 5 0.44 (0.43,0.45) 0.46 (0.45,0.46) 0.01

6 - 10 0.50 (0.49,0.51) 0.50 (0.50,0.51) 0.00
11 and above 0.59 (0.58,0.61) 0.53 (0.52,0.53) -0.06

Wealth quintile
Lowest 0.29 (0.27,0.31) 0.36 (0.35,0.36) 0.07
Second 0.35 (0.34,0.36) 0.44 (0.43,0.44) 0.09
Middle 0.44 (0.43,0.45) 0.50 (0.49,0.50) 0.06
Fourth 0.50 (0.49,0.51) 0.54 (0.53,0.54) 0.04
Highest 0.61 (0.60,0.62) 0.58 (0.58,0.59) -0.03

Place of residence
Rural 0.43 (0.42,0.43) 0.46 (0.46,0.47) 0.04
Urban 0.50 (0.49,0.51) 0.50 (0.50,0.51) 0.00

Skilled birth attendance
Years of schooling

No education 0.43 (0.73,0.74) 0.74 (0.73,0.74) 0.31
1 - 5 0.52 (0.76,0.77) 0.76 (0.76,0.77) 0.24

6 - 10 0.60 (0.81,0.82) 0.82 (0.81,0.82) 0.22
11 and above 0.72 (0.86,0.87) 0.86 (0.86,0.87) 0.14

Wealth quintile
Lowest 0.38 (0.71,0.72) 0.71 (0.71,0.72) 0.33
Second 0.44 (0.76,0.77) 0.76 (0.76,0.77) 0.33
Middle 0.51 (0.81,0.82) 0.82 (0.81,0.82) 0.30
Fourth 0.60 (0.86,0.86) 0.86 (0.86,0.86) 0.26
Highest 0.71 (0.90,0.91) 0.90 (0.90,0.91) 0.19

Place of residence
Rural 0.49 (0.77,0.78) 0.78 (0.77,0.78) 0.29
Urban 0.59 (0.80,0.81) 0.80 (0.80,0.81) 0.21

Table 3a: Changes in predicted probabilities of selected SDG indicators on 
maternal health in India over NFHS-3 (2005-06) and NFHS-4 (2015-16).
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The probability of having 4 or more ANC visits among uneducated women increased from 0.36 in 2005 - 06 to 0.40 in 2015 - 16, an 
increase of about 11 percent. However, the probability of having 4 or more ANC visits among women with 11 or more years of schooling 
decreased from 0.59 in 2005 - 06 to 0.53 in 2015 - 16, a decrease of for the same period, the probability of 4 or more ANC visits was 0.29 
among women in the lowest wealth quintile in 2005 - 06 and 0.36 in 2015 - 16, an increase of 24 percent. In the highest wealth quintile, 
however, the probability of having 4 or more ANC visits decreased from 0.61 in 2005 - 06 to 0.58 in 2015 - 16, a decrease of 5 percent. By 
the place of residence, in rural areas the probability of having 4 or more ANC visits was 0.43 in 2005 - 06 and 0.46 in 2015 - 16, an increase 
of 7 percent. However, in urban areas, the likelihood of having 4 or more ANC visits was the same (0.50) in 2005 - 06 and 2015-16.

For another important SDG indicator on maternal health, i.e., skilled birth attendant (SBA), the probability of births attended by SBA 
among women with no educated increased from 0.43 in 2005 - 06 to 0.74 in 2015 - 16, an increase of 72 percent. However, the probability 
of births attended by SBA among women with 11 or more years of schooling increased from 0.72 in 2005 - 06 to 0.86 in 2015 - 16, an 
increase of 19 percent. For the same period, the probability of SBA among women in the lowest wealth quintile in 2005 - 06 was 0.38, 
which increased to 0.71 in 2015 - 16, an increase of 82 percent over the last one decade. In the highest wealth quintile, the probability of 
SBA was 0.71 in 2005 - 06 and 0.90 in 2015 - 16, an increase of 27 percent. By the place of residence, in rural areas, the probability of SBA 
was 0.49 in 2005 - 06 and 0.78 in 2015 - 16, an increase of 59 percent. However, in urban areas the probability of births attended by SBA 
was 0.59 in 2005 - 06 and 0.80 in 2015 - 16, an increase of 36 percent. Thus, all three indicators of maternal health care service utilization 
have recorded impressive increases in the probability of improved service utilization with disproportionately higher increases among 
rural women, those without formal schooling, and women in the lowest wealth quintiles. 

Table 3b shows changes in the predicted probability of some additional SDG indicators of maternal health in India over 2005 - 06 and 
2015 - 16. For anaemia, the study found no differences in the likelihood of being anaemic in any category of education for both the rounds 
of NFHS. The probability of being anaemic was 0.54 in the no education category in both 2005 - 06 and 2015 - 16. For the same period, the 
likelihood of being anaemic among women in the lowest wealth quintile decreased from 0.62 in 2005 - 06 to 0.56 in 2015 - 16, a decline 
of 10 percent. In the highest wealth quintile, the probability of being anaemic was 0.47 in 2005 - 06 and 0.51 in 2015 - 16, an increase of 9 
percent. By residence, the probability of being anaemic was almost the same in rural and urban areas in both rounds. It may be an indica-
tion of more concentration of the Anemia Mukt India programme among women in the lowest wealth quintiles.

Background characteristics
2005-06 2015-16 Change 

2006-2016Predicted probability CI (95%) Predicted probability CI (95%)

Prevalence of any anaemia
Years of schooling

No education 0.54 (0.53,0.54) 0.54 (0.54,0.54) 0.00
1-5 0.54 (0.53,0.55) 0.52 (0.52,0.52) -0.02

6-10 0.53 (0.53,0.54) 0.51 (0.51,0.51) -0.02
11 and above 0.51 (0.49,0.52) 0.50 (0.50,0.51) 0.00

Wealth quintile
Lowest 0.62 (0.61,0.64) 0.56 (0.56,0.56) -0.06
Second 0.58 (0.57,0.59) 0.52 (0.52,0.53) -0.06
Middle 0.54 (0.53,0.55) 0.51 (0.51,0.51) -0.03
Fourth 0.51 (0.51,0.52) 0.51 (0.50,0.51) 0.01
Highest 0.47 (0.47,0.48) 0.51 (0.5,0.51) 0.04

Place of residence
Rural 0.53 (0.52,0.53) 0.52 (0.52,0.53) -0.00
Urban 0.54 (0.54,0.55) 0.52 (0.51,0.52) -0.02
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For overweight/obesity, it was found that among uneducated women the probability of being overweight or obese increased from 0.16 
in 2005 - 06 to 0.20 in 2015 - 16. However, the likelihood of being overweight or obese among women with 11 or more years of school-
ing increased from 0.21 in 2005 - 06 to 0.24 in 2015 - 16 during the same period. The probability of being overweight or obese was only 
0.04 in the lowest wealth quintile in 2005 - 06 and 0.09 in the highest wealth quintile. On the other hand, among women in the highest 
wealth quintile, the probability of being overweight or obese was 0.30 in 2005 - 06 and 0.36 in 2015 - 16. By residence, in rural areas, 
the probability of being overweight or obese was 0.16 in 2005 - 06 and 0.21 in 2015 - 16. However, in urban areas, the likelihood of being 
overweight or obese was 0.21 in 2005 - 06 and 0.26 in 2015 - 16.

Decomposing the inequality in selected SDG indicators of maternal health in India

Table 4 presents the results of Fairlie’s decomposition of the gap between the five selected indicators, namely, antenatal care in the first 
trimester, 4+ antenatal care (ANC) visits, use of skilled birth attendants, anaemia among women, and body mass index (BMI) greater than 
or equal to 25.0 kg/m2 over the 10 years between NFHS-3 (2005 - 06) and NFHS-4 (2015 - 16). 

Prevalence of overweight and 
obesity

Years of schooling
No education 0.16 (0.16,0.17) 0.20 (0.20,0.21) 0.04

1 - 5 0.18 (0.18,0.19) 0.23 (0.22,0.23) 0.04
6 - 10 0.20 (0.19,0.20) 0.25 (0.24,0.25) 0.05

11 and above 0.21 (0.20,0.21) 0.24 (0.24,0.25) 0.04
Wealth quintile

Lowest 0.04 (0.03,0.05) 0.09 (0.09,0.1) 0.05
Second 0.07 (0.06,0.07) 0.15 (0.15,0.15) 0.08
Middle 0.11 (0.11,0.12) 0.22 (0.22,0.22) 0.11
Fourth 0.19 (0.18,0.19) 0.30 (0.29,0.30) 0.11
Highest 0.30 (0.29,0.30) 0.36 (0.35,0.36) 0.06

Place of residence
Rural 0.16 (0.16,0.16) 0.21 (0.21,0.22) 0.05
Urban 0.21 (0.20,0.21) 0.26 (0.25,0.26) 0.05

Table 3b: Changes in predicted probabilities of selected SDG indicators on maternal 
health in India over NFHS-3 (2005-06) and NFHS-4 (2015-16).

ANC in 1st 
trimester 4+ ANC

Skilled birth 
attendance

Any anaemia (<12.0 
g/dl)

Overweight or Obesity 
(BMI ≥25.0 kg/m2)

ANC in 1st 
trimester in 

2005-06 0.439

≥4 ANC in 
2005-06

0.373 SBA in 
2005-06 0.466 Anaemia in 

2005-06 0.564 Overweight or 
Obesity in 2005-06 0.149

ANC in 1st 
trimester in 

2015-16 0.586

≥4 ANC in 
2015-16 0.516 SBA in 

2015-16 0.814 Anaemia 
2015-16 0.537 Overweight or 

Obesity in 2015-16 0.253

Difference
-0.147

Difference -0.144 Difference -0.348 Difference 0.027 Difference -0.104

Total 
explained -0.080

Total ex-
plained

-0.087 Total ex-
plained -0.087 Total ex-

plained 0.009 Total explained -0.016
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The findings show that in the case of ANC in the first trimester, there is a total difference of - 14.7 percent between the estimate in 
2005 - 06 and 2015 - 16. Out of this, 54.3 percent of the difference was explained by the covariates included in the study. Education, fol-
lowed by birth order, were the two most contributing covariates in explaining the difference, contributing 59.7 percent and 27.1 percent, 
respectively. 

In the case of 4+ ANC visits, there is a total difference of - 14.4 percent observed between 2005 - 06 and 2015-16. Out of this, 60.8 
percent of the difference was explained by the covariates included in the study. Education, followed by birth order, were the two most 
contributing covariates in explaining the difference, contributing 54.2 percent and 25.6 percent, respectively. 

 In the case of skilled birth attendance, there is a total gap of -34.8 percent, out of which, 25.1 percent of the difference was explained by 
the covariates included in the study. Here again, education, followed by birth order, were found to be the two most contributing covariates 
in explaining the difference, contributing 55.0 percent and 31.6 percent, respectively. 

The total difference in anaemia was 2.7 percent, out of which, 31.3 percent of the difference was explained by the covariates included in 
the study. For the present case, education, followed by the women’s age, were found to be the two most contributing covariates in explain-
ing the difference, contributing 47.7 percent and 37.2 percent, respectively. 

Table 4 shows that in the case of the Body Mass Index (BMI) being greater than or equal to 25.0 kg/m2, there is a total difference of - 
10.4 percent between 2005 - 06 and 2015 - 16, out of which, 15.0 percent of the difference was explained by the covariates included in 
the study. Age was found to be the most influencing covariate in explaining the difference, contributing 131.6 percent of the difference. 
Wealth emerged as the second most contributing covariate (-53.9%), negatively contributing to the BMI difference between 2005 - 06 
and 2015 - 16.

% of total

Difference 
Explained 54.3

% of total 
Difference 
explained

60.8
% of total 
difference 
explained

25.1

% of total 
difference

explained

31.3 % of total differ-
ence explained 15.0

Details of Total Explanations

Predictors Coefficient Coefficient % Contri-
bution

Coeffi-
cient

% 
Contri-
bution

Coefficient
%

Coefficient
% 

Contribu-
tion

Contri-
bution

Age -0.003 -0.004 4.7 -0.003 3.7 0.003 37.2 -0.021 131.6
Education -0.048 -0.047 54.2 -0.048 55.0 0.004 47.7 -0.002 13.2
Residence -0.002 -0.003 3.2 -0.003 3.3 0.000 -3.5 -0.001 3.3
Religion 0.000 0.000 0.0 0.000 0.0 0.000 0.9 0.000 1.2

Caste/tribe 0.000 0.000 -0.3 0.000 -0.5 -0.001 -7.9 0.001 -5.9
Mass media 

exposure -0.004 -0.007 7.5 -0.004 4.2 0.001 12.7 -0.001 5.0

Wealth 
quintile -0.002 -0.004 4.9 -0.002 2.7 0.000 2.5 0.008 -53.9

Birth order -0.022 -0.022 25.6 -0.028 31.6 0.001 10.6 -0.001 5.6

Table 4: Summary table of decomposition of differences in the prevalence of 4+ ANC, 
ANC in 1st trimester, skilled birth attendance, any anaemia, and Overweight and obesity 

among women age 15 - 49 from NFHS-3 (2005-06) to NFHS-4 (2015-16).
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Discussion and Conclusions
This study examined the changes in multiple maternal health indicators and decomposed the factors behind those changes over two 

survey periods in India. The changes and the progress in maternal health indicators in India have been analysed based on five main 
elements, namely, antenatal care in the first trimester, four or more antenatal care (ANC) visits during pregnancy, use of skilled birth at-
tendants, anaemia among women, and a body mass index (BMI) of ≥ 25 kg/m2, indicating overweight or obesity. Age, years of schooling, 
caste/tribe, household wealth, place of residence, and birth order emerged as important factors affecting four or more antenatal care 
(ANC) visits, use of skilled birth attendants, anaemia among women, and overweight or obesity among women in India. 

India has worked and achieved tremendously on the socioeconomic front, but the progress in improving maternal health indicators 
has been quite a slow journey [6]. Nonetheless, the two crucial maternal health factors, i.e. ANC in the first trimester and four or more ANC 
visits, increased considerably from NFHS-3 to NFHS-4. The most plausible reason for this can be credited to the ASHA workers’ constant 
work and efforts. Many studies have documented the role of ASHAs and ANMs in reconstructing and improving maternal health indicators 
in India. Qualitative studies also emphasize the importance of ASHAs and their role in improving maternal health care services like early 
registration of pregnancies, three or more ANC visits, and two TT injections [7]. The success seems partial as the ASHA programme had 
the highest reach in the most impoverished populations. It does not address the disparities in the utilization of services across women 
from different socioeconomic and caste groups [8]. Another noteworthy finding is the increase in deliveries by a skilled birth attendant. 
This change can be attributed to the successful implementation of comprehensive programmes like the National Health Mission and Ja-
nani Suraksha Yojna, emphasizing the need to address the loopholes in India’s maternal health care system [9]. 

With increasing age and years of schooling, women were more likely to go for ANC in the first trimester, have received four or more 
ANC visits, and have births attended by skilled attendants. Higher utilization of maternal health care services was found among women in 
urban areas, a similar pattern found in both the survey periods. A socioeconomic differential is also observed wherein women in the low-
est wealth quintile were less likely to have deliveries in the presence of skilled birth attendants. This pattern remained similar in NFHS-3 
and NFHS-4. Women in higher wealth quintiles were in an advantageous position in utilizing maternal health care services, as observed 
in both NFHS-3 and NFHS-4. 

An increase in wealth and education is associated with a decrease in the prevalence of anaemia among women. On the other hand, 
the chances of women being overweight and obese increased significantly with increased education. The results from the decomposition 
analysis show that the percentage using maternal health care services like ANC in the first trimester and four or more ANC visits increased 
significantly from NFHS-3 to NFHS-4, and the factors like education, birth order, and mass media exposure contributed the most in ex-
plaining the differences between the two survey periods. The prevalence of anaemia decreased slightly in NFHS-4 compared with NFHS-3, 
with education, age, and mass media exposure contributing the most to explaining the differences.

Women with higher educational attainment had a higher probability of availing of ANC in the first trimester. These findings are consis-
tent with previous studies indicating similar results [10,11]. Women from higher wealth status had a higher probability of going for ANC 
visits, as corroborated by the extant literature [12]. A previous study found that the results are consistent with the results of the present 
study that women in urban areas had higher odds of getting ANC visits in the first trimester [11]. Women with higher education status, 
higher wealth status, and an urban place of residence had a higher probability of having had four or more ANC visits. The findings are 
consistent with previous that found that women from high socioeconomic statuses had better chances of having four or more ANC visits 
[13-15]. Women’s educational attainment and their overall socioeconomic status play a catalysing role in deliveries in the presence of 
skilled birth attendants [16,17]. Moreover, women in urban areas are in a more advantageous position than women in rural areas [1,18]. 

The prevalence of anaemia among women was higher if they had no formal schooling and belonged to the lowest wealth quintile. 
Similar findings were also found in previous studies [19]. Overweight and obesity were higher among women of higher educational status 
and higher wealth status [20]. Some previous studies found that the place of residence had no effect in determining the prevalence of 
overweight and obese individuals [21].
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The study findings establish the level of education and birth order are the two major factors influencing the utilization of three mater-
nal health services, namely ANC in the first trimester, 4 or more ANC visits, and skilled birth attendance. Our study findings are similar 
to findings in the existing literature which establish education as one of the major positive predictors of health care utilization among 
women [22-24]. Education helps in increasing the availability and access to maternal health services. Additionally, education simultane-
ously acts as an agency variable which might impart knowledge required to avail of health services for a safe pregnancy and healthy 
offspring [22,23].

Furthermore, the study findings suggest that as women’s birth order increases, the likelihood of utilizing maternal health services 
also increases, which is not corroborated by the existing literature [25]. However, this increased utilization of health care services could 
be due to the increased confidence and increased knowledge among women with higher birth order deliveries, which encourage them 
to use health care services [26]. Additionally, the level of women’s education positively affects the anaemia levels, as substantiated inthe 
existing literature. Higher educational attainment imparts better knowledge about nutritional intake and a healthy lifestyle [3,19,27,28].

Age was found to positively affect the reduction in the prevalence of anaemia among women. This finding may be attributable to the 
increasing age at marriage among women and a drop in the prevalence of teenage marriages in India [3,29]. Furthermore, in case of 
overweight or obesity, age has been found to be a positive contributing factor, i.e. increased prevalence of overweight or obesity in the 
past decade can be attributed to advancing age. A woman’s body goes through various biological changes after the initiation of menarche. 
Furthermore, there are extensive hormonal changes due to childbirth and lactation. These changes, coupled with an inappropriate diet, 
tend to increase BMI among women in India [3,30]. 

Recommendations
Tracking progress in SDG indicators on maternal health provides evidence of substantial improvements in each of the three indicators 

relating to maternal health care utilization analysed in this study. Still, there is implicit heterogeneity by education, caste/tribe, class, and 
various forms of social exclusion, including household’s wealth quintiles. Despite narrowing the rich-poor gap in maternal health utiliza-
tion over the last decade, lower utilization of maternal health services by less educated women and those having higher-order births is the 
real challenge in India to achieving the maternal health SDGs. Therefore, frontline workers need special training in client segmentation 
with focused strategies on awareness and behavioural change in maternal health services utilization. The marginal improvement in the 
prevalence of anaemia among women of reproductive ages suggests the need for integration and convergence of the ‘Anemia-free India’ 
programme with the overall nutrition programme within the framework of Poshan Abhiyan. The increasing prevalence of overweight or 
obesity among women of reproductive ages, a marker of various non-communicable diseases, highlights the need for extensive use of 
mass media to enhance women’s awareness of the dangers of being overweight or obese for the health of mothers and the well-being of 
children.
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