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Objective To assess national and regional trends and causes-

specific distribution of maternal mortality in India.

Design Nationally representative cross-sectional surveys.

Setting All of India from 1997 to 2020.

Sample About 10 000 maternal deaths among 4.3 million live

births over two decades.

Methods We analysed trends in the maternal mortality ratio

(MMR) from 1997 through 2020, estimated absolute maternal

deaths and examined the causes of maternal death using

nationally representative data sources. We partitioned female

deaths (aged 15–49 years) and live birth totals, based on the

2001–2014 Million Death Study to United Nations (UN)

demographic totals for the country.

Main outcome measures Maternal mortality burden and

distribution of causes.

Results The MMR declined in India by about 70% from 398/

100 000 live births (95% CI 378–417) in 1997–98 to 99/100 000

(90–108) in 2020. About 1.30 million (95% CI 1.26–1.35 million)

maternal deaths occurred between 1997 and 2020, with about

23 800 (95% CI 21 700–26 000) in 2020, with most occurring in

poorer states (63%) and among women aged 20–29 years (58%).

The MMRs for Assam (215), Uttar Pradesh/Uttarakhand (192)

and Madhya Pradesh/Chhattisgarh (170) were highest, surpassing

India’s 2016–2018 estimate of 113 (95% CI 103–123). After
adjustment for education and other variables, the risks of

maternal death were highest in rural and tribal areas of north-

eastern and northern states. The leading causes of maternal death

were obstetric haemorrhage (47%; higher in poorer states),

pregnancy-related infection (12%) and hypertensive disorders of

pregnancy (7%).

Conclusions India could achieve the UN 2030 MMR goals if the

average rate of reduction is maintained. However, without further

intervention, the poorer states will not.

Keywords Causes of maternal death, India, maternal mortality,

trends in maternal mortality, UN goals.

Tweetable abstract We estimated that 1.3 million Indian women

died from maternal causes over the last two decades. Although

maternal mortality rates have fallen by 70% overall, the poorer

states lag behind.
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Introduction

The Government of India is a signatory to the United

Nations (UN) Sustainable Development Goals (SDGs),

which adopted a global maternal mortality ratio (MMR) tar-

get of fewer than 70 deaths per 100 000 live births by 2030.1

This requires the reliable quantification of maternal deaths

and trends and an understanding of the major causes of

these deaths at the subnational level. India, similar to many

countries with high maternal mortality, officially registers

only a fraction of births, deaths and vital events.2,3 Maternal

deaths are concentrated in remote rural areas and are among

the least likely to be recorded.4 India, however, has had a

functioning Sample Registration System (SRS) to monitor

fertility and mortality covering over 1 million nationally rep-

resentative homes for more than five decades.

The UN estimates that about 24 million children were

born in 2017 in India, and about 35 000 mothers died dur-

ing childbirth or shortly thereafter, giving an MMR of 145

per 100 000 live births.5 This rate represented 12% of

1ª 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

DOI: 10.1111/1471-0528.16888

www.bjog.org
Research Article

mailto:
https://doi.org/10.1111/1471-0528.16888


global maternal deaths. According to the World Health

Organization (WHO), the worldwide MMR has fallen sub-

stantially from 342 in the year 2000 to 211 in 2017, reduc-

ing global maternal deaths from 451 000 to 295 000 during

this period.5 About 40% of this absolute decline was

derived from fewer maternal deaths in India.4

Here, we evaluate national and subnational levels and

trends of maternal mortality over a 20-year period in India

by examining nearly 10 000 maternal deaths among

4.3 million live births identified in the SRS, and over 1500

maternal deaths assigned causes in the Million Death Study

(MDS), a nationally representative, population-based mor-

tality survey.6,7 We focus particularly on the rates of pro-

gress in the poorer states of India, which currently lag

behind the national trends. A 2006 report,4 based on

maternal deaths captured in the SRS from 1997 to 2003,

suggested that progress at that time was insufficient for

India to meet the 2015 UN goals. We reassess that projec-

tion and point to how India can achieve the 2030 SDG 3.1.

Methods

Data source and design
We applied the WHO definitions of maternal death,

namely the death of a woman while pregnant or within

42 days of terminating a pregnancy, irrespective of the site

and duration of the pregnancy, from any cause related to

or aggravated by the pregnancy or its management, but not

from accidental or incidental causes.8 We selected nation-

ally representative data sources to assess MMRs, and esti-

mate maternal deaths and cause distribution. We extracted

ten periodic MMR estimates (representing 2- or 3-year

periods from 1997 to 2018) for all of India, for major

regions and for individual states from the SRS Special Bul-

letins on Maternal Mortality,9 which provide subnational

MMR statistics.

The SRS is a large-scale continuous demographic survey

conducted by the Registrar General of India since 1971 that

provides national- and state-level birth and death estimates.

The current SRS covers about 8.1 million people selected

from 8847 sample units (rural villages or urban blocks) in

all states and union territories.10,11 We also assembled com-

plimentary information from other nationally representa-

tive MMR estimates from the National Family Health

Surveys (NFHS) for 1998–1999,12 the Indian Institute of

Health and Family Welfare survey,13 and the model-based

WHO/UN MMR estimates from 2000 to 2017.14 These

provided relevant maternal mortality data, albeit with limi-

tations in methodology and under-reporting. We extracted

MMR estimates for 2010–2013 in three rounds of the

Annual Health Survey (AHS), representative for nine

poorer states,15-17 which permitted a regional comparison

of AHS and SRS estimates for this group of states.

We created two main categories of states: ‘poorer’ states,

comprising eight Empowered Action Group states plus

Assam (EAGA); and ‘Other’ states, consisting of richer

states and union territories in the south and other regions,

as defined by the SRS.9 Within EAGA, we regrouped six

previously partitioned major states into their original (pre-

1991) states to enable the consistent monitoring of trends

over the two decades in: Uttar Pradesh combined with

Uttarakhand, Bihar combined with Jharkhand, Madhya

Pradesh combined with Chhattisgarh, Rajasthan, Orissa

and Assam.

Cause-of-death information (2007–2014) comes from

MDS, a continuing, nationally representative, population-

based mortality survey conducted concurrently within the

SRS.18,19 The MDS collects data on the causes of death for

all households in the SRS. We applied a modified WHO

verbal autopsy tool that includes a local language narrative

section describing the history prior to death, obtained from

a family member of the deceased. We converted paper

records to electronic records, and two trained general

physicians independently and anonymously assigned an

underlying cause of death using MDS guidelines.20 We

used International Classification of Diseases and Related

Health Problems, 10th revision (ICD-10) codes to deter-

mine the cause of death.21 Any coding disagreements

underwent a process of reconciliation and adjudication.

The codes assigned by non-specialist physicians were subse-

quently re-reviewed by another group of specially trained

obstetricians and physicians (RB, NC, MS, PS and JWS) to

assign final maternal causes of death using the most recent

WHO criteria.22 A subteam (AS, TH, LR, NC and PS)

reviewed the narratives to establish the planned and actual

place of birth, and place of death, using a validated mater-

nal data extraction tool.23 Details of the MDS methodol-

ogy, including the completeness of deaths captured and

misclassification of causes, are published elsewhere.3,24,25

Analyses
We computed MMR as maternal deaths per 100 000 live

births by pooling the respective SRS sample number of

maternal deaths and live births for each state, and derived

95% CIs using the delta method with a variance of Pf/

[N * (1 – Pf)
3] where Pf is the proportion of maternal

deaths to live births.5,2627 For 2016–2018, we estimated the

sample number of maternal deaths and live births by using

the published SRS indicators for births and population, as

the 2016–2018 SRS bulletins published only ratios and not

the actual numbers of maternal deaths and live births. We

projected MMRs for 2020 in India and major subnational

regions (EAGA and other) assuming the average annual

rate of reduction for the 20-year period, with an upper and

lower limit based on the 95% CI.5 We excluded the 1997–
1998 estimate for Gujarat because of an implausibly low
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MMR of 46. Finally, we used the trends over the study per-

iod to project MMRs in 2030 to determine the likelihood

of meeting India’s goal for MMRs of <70 per 100 000 live

births in the country as a whole and in each major state.

We estimated the absolute number of maternal deaths in

India using UN Population Division 2019 estimates for

deaths of women aged 15–49 years, and distributed the

national total by state and region using the proportional dis-

tribution of MDS deaths, after applying survey weights.28

We adjusted regional and state totals to match the UN

national totals. This enabled the forward projections from

2016–2018 to 2019 and 2020. The use of UN demographic

totals has the benefit of correcting for the slight undercount-

ing in the ascertainment of adult female deaths in the SRS.29

For a spatial analysis of the risk of maternal mortality,

we geocoded maternal deaths and SRS live births for 2008–
2011 to 7214 sampling units (after the exclusion of sam-

pling units from smaller islands of India), as we had live

birth data only at the SRS unit level for these years. We

applied a geostatistical Bayesian Poisson model to estimate

the spatially smoothed and risk-adjusted MMR.30 The geo-

statistical models adjusted for yearly time trends, urban/ru-

ral setting, subdistrict-level female illiteracy, proportion of

smokers from the sampling units and language regions (as

a proxy for geographic regions). To account for potential

spatial variation and sampling unit-level variation, possibly

as a result of factors that were not already included as

covariates, we added smoothly varying spatial random

effects (i.e. spatial autocorrelation or clustering) and inde-

pendent unit-level random effects. The geostatistical Baye-

sian model has been applied recently to snakebite mortality

in India. 30,31,32

We analysed causes of maternal death from the MDS for

2007–2014 by extracting deaths that were assigned obstetric

or pregnancy-related ICD codes by trained physicians,

according to WHO guidelines. We tabulated the main cate-

gories of maternal death causes and classified them further

into two broad groups of direct and indirect causes. We

assessed the distribution of causes of maternal deaths in

India and compared this between poorer (Bihar and Uttar

Pradesh) and richer (Maharashtra, Kerala and Tamil Nadu)

states.

Results

We included 9573 maternal deaths among 4.3 million live

births reported in India through the SRS from 1997–1998 to

2016–2018. About 58% (5517) of maternal deaths occurred

among women aged 20–29 years, peaking at the ages of 20–
24 years (Table 1). Nearly two-thirds of maternal deaths

(6057) occurred in EAGA states, with Uttar Pradesh/Uttar-

akhand contributing about 22% (2059), followed by Bihar/

Jharkhand, with 12% (1113). About 37% (3519) of all

maternal deaths occurred in the other states, led by West

Bengal and Karnataka (Table 2). The concentration of

maternal deaths in EAGA states was substantially higher

than the proportion of total live births in these states (44%).

The MMR per 100 000 live births fell over the study per-

iod by more than 70%, from 398 (95% CI 378–417) in

1997–1998 to 113 (95% CI 103–123) in 2016–2018 (Fig-

ure 1), with an average annual rate of decline of 6.3%

(95%CI 5.6–7.0%). Projecting the observed decline for a

further 2 years, we estimate an MMR of 99 (95% CI 90–
108) by 2020. Overall, we estimate that about 1.30 million

(95% CI 1.26–1.35) maternal deaths occurred in India

between 1997 and 2020. The EAGA states accounted for

952 000 maternal deaths, whereas about 317 400 maternal

deaths occurred in the other states. The number of

Table 1. Characteristics of maternal deaths and live births in the Sample Registration System, 1997–2018: sample age distribution of maternal

deaths

Period 1997–

2018

1997–

1998

1999–

2001

2001–

2003

2004–

2006

2007–

2009

2010–

2012

2011–

2013

2014–

2016

2015–

2017

2016–

2018

Age (years) n (%)

All ages 9573 (100) 1589 1512 1383 1110 926 767 718 556 525 487

15–19 897 (9) 191 181 166 111 83 54 43 22 21 24

20–24 3062 (32) 461 438 401 344 333 299 251 195 179 161

25–29 2455 (26) 334 318 290 289 250 215 237 189 179 156

30–34 1731 (18) 318 302 277 211 130 130 108 89 84 83

35–39 942 (10) 191 181 166 100 83 54 57 39 37 34

40–44 357 (4) 64 60 55 44 46 15 14 17 21 19

45–49 81 (1) 16 15 14 11 9 0 0 6 5 5

Missing 48 (<1)

Numbers may not add up because of rounding (%) in the SRS; 48 maternal deaths were missing age.
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maternal deaths fell from 110 800 (95% CI 105 200–
116 100) in 1997 to an estimated 23 800 (95% CI 21 700–
26 000) in 2020 (Table S1). The proportion of maternal

deaths among deaths in women aged 15–49 years fell from

about 12% to below 4% during this time period. The

MMR declines were broadly consistent with the WHO

model-based estimates (Figure 1) and correlated with the

expansion of the percentage of births occurring in facilities

as well as the decline in neonatal mortality (Pearson corre-

lations of 93% and 98%, respectively, each P < 0.0001;

Table S2).

The percentage declines in MMR were similar in the

EAGA states and in the other states (Figure 2), averaging

5.9% (95% CI 5.0–6.8%) in EAGA and 6.3% (95%CI 5.2–
7.5%) in the other states. Projected MMRs per 100 000 live

births for 2020 were 143 (95% CI 127–159) for the EAGA

states and 68 (95% CI 58–77) for the other states. This

amounts to 17 900 (95% CI 16 300–19 600) maternal

deaths in the EAGA states and 5800 (95% CI 5300–6400)
maternal deaths in the other states. The MMR in the EAGA

states remained about twice as high as in the other states

throughout the two decades. The proportion of deaths for

maternal causes among females aged 15–49 years in the

EAGA states fell from 20% in 1997 to about 7% in 2018.

From 1997 to 2001, maternal deaths in Rajasthan

accounted for nearly a third of all deaths in females aged

15–49 years (Table S1). The two states with the largest

declines in MMRs were Bihar/Jharkhand (76%) and Maha-

rashtra (72%), and the two states with the smallest declines

were Haryana (33%) and Punjab (54%; Table S1).

Between 2008 and 2011, three-quarters of India’s mater-

nal deaths identified in the MDS were clustered in rural

areas of the EAGA states (Figure 3). After adjusting for

female literacy, rural/urban status, smoking prevalence, lan-

guage and spatial clustering effects, we noted particular ‘hot-

spots’ of higher risk-adjusted maternal death rates in 2008–
2011 (the period during which such analyses were possible)

in central Uttar Pradesh, in Assam and in other north-

eastern states, and in the tribal areas that border Bihar,

Madhya Pradesh and Chhattisgarh. During these years, over

22% of India’s estimated 26 million live births occurred in

areas with a risk-adjusted MMR of 70 or below, which is

the SDG target for 2030. Over two-thirds of births occurred

in areas with a risk-adjusted MMR ranging from 71 to 200,

and 10% occurred in subareas with a risk-adjusted MMR

exceeding 201. The highest risk-adjusted MMRs of ≥251
occurred in populations with only 0.7% of live births.

At the end of the study period, in 2016–2018, Assam

had the highest MMR at 215, followed by Uttar Pradesh/

Uttarakhand at 192. Maharashtra and Kerala had the lowest

MMRs, at 46 and 43, respectively (Figure 4). Based on the

trends in Figure 1, the MMRs for Assam and Uttar Pradesh/

Uttarakhand were about 9 years behind the national ratios of

2016–2018, and Madhya Pradesh/Chhattisgarh was 6 years

behind. Of the national total of 23 800 maternal deaths pro-

jected for 2020, Uttar Pradesh/Uttarakhand had 7600 mater-

nal deaths, followed by Bihar/Jharkhand with 3500 and

Madhya Pradesh/Chhattisgarh with 3100 (Table S1).

At the current average rates of progress, we project that

by 2030 India’s overall MMR will meet and exceed the UN

SDG target, reaching an MMR of 52 (95% CI 47–56),
based mostly on progress in the other states, which we pro-

ject to reach an MMR of 35 (95% CI 30–40). By contrast,

we project that the EAGA states will most likely not meet

the SDG target, reaching an MMR of only 78 (95% CI 69–
87). To examine the possible reported effects of the inter-

ruption of maternal services as a result of the COVID-19

pandemic,33 we posited that the MMR would remain

unchanged for 2020 and 2021 and would then continue to

decline at the previous rate of progress. In this scenario, by

2030 MMRs would reach 59 (95% CI 54–64) for India

overall, 88 (95% CI 78–98) in the EAGA states and 40

(95% CI 34–46) in the other states.

A total of 1565 maternal deaths among 35 295 female

deaths at ages 15–49 years recorded in the MDS from 2007

to 2014 were available for the analyses of cause of death.

(The causes of maternal deaths from 2001 to 2003 have

Table 2. Characteristics of maternal deaths and live births in the

Sample Registration System, 1997–2018: maternal deaths and live

births distribution by major state and region, 1997–2018

State/Region n (%) Live births,

in millions (%)

India 9573 (100) 4.3 (100)

EAGA* 6057 (63) 1.9 (44)

Uttar Pradesh/Uttarakhand 2059 (22) 0.6 (13)

Bihar/Jharkhand 1113 (12) 0.4 (9)

Madhya Pradesh/Chhattisgarh 905 (9) 0.3 (8)

Rajasthan 894 (9) 0.3 (6)

Assam 546 (6) 0.1 (3)

Orissa 540 (6) 0.2 (5)

Other states 3519 (37) 2.4 (56)

West Bengal 437 (5) 0.3 (7)

Karnataka 408 (4) 0.2 (5)

Andhra Pradesh 288 (3) 0.2 (5)

Gujarat 287 (3) 0.2 (6)

Maharashtra 233 (2) 0.2 (5)

Haryana 214 (2) 0.2 (4)

Tamil Nadu 213 (2) 0.2 (5)

Punjab 188 (2) 0.1 (3)

Kerala 131 (1) 0.2 (4)

Remaining states 1120 (12) 0.6 (14)

Numbers may not add up because of rounding in the SRS results

published for each state. *EAGA is the Empowered Action Group

states plus Assam.
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already been published.34) These 2007–2014 deaths had simi-

lar age and regional distributions to the overall and periodic

samples of maternal deaths in the SRS. The leading causes

of death were obstetric haemorrhage (47%), pregnancy-

related infection (12%) and hypertensive disorders of preg-

nancy (7%) (Table 3). Nationally, obstetric haemorrhage

caused about 11 200 (95% CI 10 600–11 900) maternal

deaths in 2020, and pregnancy-related infection caused 2800

(95% CI 2400–3300), hypertensive disorders caused 1600

(95% CI 1300–2000) and abortion (termination of preg-

nancy) caused 1200 (95% CI 900–1500) maternal deaths.

The leading causes of maternal deaths were similarly dis-

tributed between the periods before (2007–2009) and after

(2010–2013) the introduction of the National Health Mis-

sion, a national programme dedicated to improving mater-

nal and child health outcomes.35,36 Obstetric haemorrhage

was the leading cause of maternal death in all states, but

represented a notably higher proportion in Bihar, Uttar Pra-

desh and Uttarakhand than in Maharashtra, Tamil Nadu

and Kerala (Figure 5), where the proportion of maternal

deaths linked to hypertensive disorders was higher. Based

on the review of the verbal autopsy narrative section, 457

(29%) of 1565 maternal deaths had planned to give birth

at home, and of these 139 (30%) died in a health facility

or en route. Of the 727 deaths of women who planned to

give birth at a facility, 568 (78%) died in a facility, 68

(9%) died at home and 57 (8%) died en route to the

facility (Table 4). Overall, about half of the maternal

deaths occurred in health facilities (51.4%), about a third

occurred at home (30.2%) or en route to a health facility

(8.4%), and for the remainder, the place of death was

unknown (10.0%).

Discussion

Main findings
This comprehensive documentation of nearly 10 000

maternal deaths using nationally representative data from

327

301

254

212

178
167

130
122

113

398

99

0

100

200

300

400

500

600
M

at
er

na
l m

or
ta

lit
y 

ra
tio

 p
er

 1
00

,0
00

 li
ve

 b
irt

hs

1997 2000 2003 2006 2009 2012 2015 2018 2021Year:

 NFHS-2

 IIHFW

 SRS

 WHO

Maternal deaths (’000s):
% of 15-49 deaths:

111 91 84 70 58 46 42 32 30 28 24
14 12 11 9 8 7 6 5 5 4 4

Figure 1. Trends in maternal mortality ratio (MMR) from 1998 to 2018 and projection for 2020 for India. Each year on the horizontal axis represents

the last of each three-year group for each MMR, except for 1998, which represents the second of two years. The pink bands represent the United

Nations (UN)/World Health Organization (WHO) estimates. NFHS-2 is the National Family Health Survey, 2nd round, and IIHFW is the Indian Institute

of Health and Family Welfare survey. Absolute maternal deaths are scaled to the UN demographic totals for females at 15–49 years of age.

5ª 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.

Trends in maternal mortality in India



India over a 20-year period finds that maternal mortality

has been substantial in India, totalling nearly 1.3 million

deaths over this time period, but that MMRs have fallen by

nearly 70% over the period. Although India fell short of

the 2015 UN goal, it is likely to meet the 2030 goal of 70

or fewer maternal deaths per 100 000 live births. However,

without further efforts in the poorest EAGA states – cur-

rently the location of over 60% of maternal deaths – India

is unlikely to achieve the national goal of all states meeting

the SDG. Indeed, these poorer states are particularly vul-

nerable to the disruption that the COVID-19 pandemic

might cause in the delivery of health services. Maternal

deaths are concentrated in selected rural areas of Uttar Pra-

desh and Assam, and in tribal areas overlapping a few

northern states, pointing to the need for focal intervention

in these areas.

Strengths and limitations
Our analysis provides the largest study yet to document

trends in maternal mortality in India. We use robust

nationally representative survey data paired with geospatial

analyses to show the marked variation in maternal death

risk across the country. We demonstrate that the poorer

states need to accelerate their rates of progress in reducing

maternal mortality if the whole of India is to achieve the

UN SDGs. Our analyses have some limitations, however.

Maternal deaths remain a reasonably uncommon cause of

death. Reliable measurement of trends requires large sam-

ple sizes. Indeed, NFHS surveys prior to 1997 showed

increases in maternal mortality, but this was with fewer

than 50 maternal deaths being available for analyses.4

Hence, some of the state-level estimates relying on small

numbers of recorded deaths may be similarly unreliable. If

the SRS had undercounted the overall number of female

deaths at 15–49 years of age, we might have also under-

counted the absolute maternal deaths (but less likely the

MMR). However, independent demographic assessments

find that the SRS has a high coverage of expected births,37

but undercounts deaths in females older than 5 years by 8–
11%.38-40 We correct for this possible undercounting in
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absolute deaths by using the UN totals of deaths at 15–
49 years of age, to which we apply the SRS proportions of

deaths. The causes of death based on verbal autopsy are

subject to misclassification.25 However, we minimised such

misclassification by having a central panel with at least two

skilled obstetrical experts re-review all maternal deaths.

Overall, our analyses provide useful evidence to inform

health policies and strategies for tackling maternal mortal-

ity in India.

Interpretation
The reductions in maternal deaths reflect successful initia-

tives by the government and stakeholders through the

Child Survival and Safe Motherhood programme (1992),

the Reproductive and Child Health Program (1997) and

the National Health Mission (2005).35,41 Our analyses

reveal that MMR fell at a faster rate than neonatal mortal-

ity (in the first month of life), which is particularly sensi-

tive to access to delivery in facilities.24,42 However,

Figure 3. Spatial distribution of risk-adjusted maternal mortality ratios (MMRs) in rural areas of India in 2008–2011. The risk of maternal death is

adjusted for female literacy, rural/urban status, smoking prevalence, language and spatial clustering effects. States/union territories in India: AP,

Andhra Pradesh; AR, Arunachal Pradesh; AS, Assam; BR, Bihar; CH, Chandigarh; CT, Chhattisgarh; DL, Delhi; GA, Goa; GJ, Gujarat; HR, Haryana; HP,

Himachal Pradesh; JH, Jharkhand; JK, Jammu and Kashmir; KA, Karnataka; KL, Kerala; MP, Madhya Pradesh; MH, Maharashtra; MN, Manipur; ML,

Meghalaya; MZ, Mizoram; NL, Nagaland; OR, Orissa; PB, Punjab; RJ, Rajasthan; SK, Sikkim; TN, Tamil Nadu; TR, Tripura; UL, Uttarakhand; UP, Uttar

Pradesh; WB, West Bengal.
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although the reduced number of maternal deaths correlated

with an expansion of the percentage of births occurring in

facilities, driven mostly by the Janani Suraksha Yojana, a

conditional cash transfer programme to increase deliveries

in health facilities, maternal death declines did not acceler-

ate after the introduction of this scheme. Our findings sug-

gest that the quality of emergency obstetric care is a major

driver of maternal mortality. Even planned facility births

ended in a substantial proportion of deaths occurring at

home or en route to facilities. Earlier analyses of maternal

deaths by cause from 2001 to 2003 reached similar

conclusions.34 The high proportion of deaths occurring in

facilities among women who planned to give birth in a

health facility suggest unanticipated emergency obstetrical

scenarios, particularly haemorrhage.

The leading cause of maternal death at the national and

subnational level remains obstetric haemorrhage.34,43 The

proportion of deaths resulting from obstetric haemorrhage

has increased in poorer states compared with 2001–2003 esti-

mates,34 suggesting that persistent underlying medical condi-

tions, including severe anaemia, as well as delayed

recognition and management, may exacerbate postpartum
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Figure 4. Trends in maternal mortality ratio (MMR) in major states (1998–2018) and estimated maternal deaths (2020). Each line starts in 1998 and

ends in 2018. *National MMR. The number of years lagging behind the 2018 national MMR is derived from the trends in Figure 1. See Figure 3 for

state abbreviations. The blue MMR trend lines represent trends in poorer states (the EAGA states).

Table 3. Causes of maternal death in the Million Death Study from 2007 to 2014, and projected national totals for 2020

Cause of death (ICD-10 codes) Sample Proportion (95% CI) National totals in 2020 (95% CI)

Direct causes

Haemorrhage 735 47.2 (44.4–50.0) 11 200 (10 600–11 900)

(O44, O45, O46, O67, O72, O20, O71)

Pregnancy-related infection 183 12 (10.2–14.0) 2800 (2400–3300)

(A34, O23, O41, O85, O86, O91)

Hypertensive disorders 109 6.7 (5.4–8.2) 1600 (1300–2000)

(O15, O10, O11, O12, O13, O14, O16)

Abortion 78 4.9 (3.8–6.2) 1200 (900–1500)

(O00, O01, O03, O04, O05, O06, O07)

Other Direct Causes 313 19.6 (17.4–21.9) 4700 (4100–5200)

(O26, O75, O90, O22, O87, O88, O24, X61–X76, F53, O21, O26)

Indirect causes 147 9.8 (8.2–11.6) 2300 (2000–2800)

(O98, A00/B99, O99, C00/N99, R00/R99)

Total 1565 100 23 800

(21 700–26 000)

Sample proportions are weighted for sampling probability and national totals are rounded to the nearest hundred.
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bleeding.44 In rich states, hypertensive disorders of pregnancy

caused a significant proportion of maternal deaths, highlight-

ing a need to improve efforts to prevent, diagnose and treat

this condition. Given the substantial interstate variations in

maternal deaths, there may be a role for state-specific mater-

nal health interventions to reduce maternal mortality.13,42,45

The COVID-19 pandemic has the potential to reverse

gains in maternal mortality in India by reducing access to

antenatal care services and institutional births. However,

representative national and regional level evidence on the

impact on maternal mortality are lacking as data are still

emerging. The effects of COVID-19 on maternal health

outcomes on health facilities in rural areas remain poorly

understood.46,47 Recent increases in maternal deaths

reported to the national Health Management Information

System were mostly linked to other/unknown causes,

47.0%

11.7%

7.0%

5.0%

9.4%

20.0%

1565 deaths

India

30.9%

8.2%

18.6%

8.2%

12.4%

21.6%

97 deaths
Maharashtra, Tamil Nadu and Kerala

52.0%

9.6%

3.9%

6.8%

9.2%

18.4%

456 deaths
Bihar/Jharkhand & Uttar Pradesh/Uttarakhand

Haemorrhage Sepsis Hypertensive diseases

Abortion Indirect Others

Figure 5. Causes of maternal death in India and in selected states, 2007–2014: sepsis (pregnancy-related infections); others (other obstetric

complications); HDP (hypertensive disorders of pregnancy).

Table 4. Place of death by planned place of birth and location

Place of death

Health facility Home Unknown En route Total

Planned place of birth (%)

Health facility 568 (78.1) 68 (9.4) 34 (4.7) 57 (7.8) 727 (100)

Home 94 (20.6) 273 (59.7) 45 (9.8) 45 (9.8) 457 (100)

Unknown 78 (35.3) 52 (23.5) 73 (33.0) 18 (8.1) 221 (100)

Complication occurred before the onset of labour 65 (40.6) 79 (49.4) 4 (2.5) 12 (7.5) 160 (100)

Type of residence (%)

Rural 608 (48.6) 398 (31.8) 127 (10.2) 117 (9.4) 1250 (100)

Urban 197 (62.5) 74 (23.5) 29 (9.2) 15 (4.8) 315 (100)

Region (%)

EAGA 445 (47.9) 337 (36.2) 58 (6.2) 90 (9.7) 930 (100)

Others 360 (56.7) 135 (21.3) 98 (15.4) 42 (6.6) 635 (100)

Total 805 472 156 132 1565

Proportions are row percentages.
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probably reflecting the effects of COVID-19 infection

among pregnant women.47 It remains uncertain whether

COVID-19 effects have had an impact on maternal care

prevention and treatment services, which would increase

the MMR.

Conclusion

India has made great strides in implementing interventions

that have improved maternal health in the country. How-

ever, attention is needed in three areas. First, we need poli-

cies that recognise and monitor the subnational disparities,

particularly in the EAGA states and the rural and tribal

areas, where the majority of maternal deaths occur (and

which might be particularly affected by disruptions in deliv-

ery resulting from the COVID-19 pandemic).33 This argues

for additional targeted efforts to improve access and address

quality gaps in these hotspots. Second, educational pro-

grammes should inform women about the benefits of care

and planned births at health facilities. Finally, for these areas

and nationally a continuing reliable estimation of maternal

deaths is needed, including ensuring that the SRS results on

causes of death are published in a timely manner. Unfortu-

nately, the last release of MDS mortality data was from

2014. Additional research in the EAGA states is required to

identify the drivers of maternal mortality and effective inter-

ventions. By prioritising improvements in maternal health

outcomes in the EAGA states, India can accelerate the over-

all decline in MMR and ensure that each state achieves the

2030 SDG goal and continues to improve beyond that date.
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