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Foreword

Childbirth should be a time of life, not death. And yet, by the time you have finished reading this foreword, at least
one woman will have died due to complications of pregnancy and childbirth. Nearly every death is in low- and
middle-income countries, and nearly every death is preventable.

From 2000 to 2015, the era of the Millennium Development Goals, the global maternal mortality ratio fell by 33%,
and by more than half in 58 countries with the highest rates of maternal mortality.

This report contains sobering news: in the first five years of the Sustainable Development Goals, maternal
mortality barely declined, if at all. Put simply, we are way off track to achieve the SDG target on maternal
mortality. On current trends, more than one million additional maternal deaths will occur by 2030.

The knowledge and practices for preventing maternal deaths have existed for decades, and yet far too many
women - across huge swathes of the world - still lack access to these life-saving solutions. The situation is made
worse for many communities by the impact of climate change and prolonged conflict, along with over-stretched
health systems that lack essential supplies and medicines.

We must start by recognizing where our health systems are failing. We must invest in fortifying our health
workforce with the people, tools and training they need to deliver the quality care that will make a difference.
Health systems must be held accountable for providing quality, respectful and equitable care through a well-
trained and supported workforce and well-stocked shelves.

At the same time, the persistent gender norms that deprioritize the health of women and girls must be
addressed, to afford women respect and care during pregnancy and childbirth, along with protecting their right
to access high-quality sexual and reproductive health services. The evidence is clear: investing in women’s health
and education results in healthier communities.

Everybody, regardless of income, education, race and ethnicity, deserves access to safe, quality and respectful
birthing conditions. This report is not only a call for world leaders to take action to end maternal deaths, but also
to invest in the health of women and children so that they go beyond surviving to thriving.

Dr Tedros Adhanom Ghebreyesus
Director-General, World Health Organization
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Executive summary

The Sustainable Development Goals (SDGs) were
launched on 25 September 2015 and came into force
on 1 January 2016 for the 15-year period until 31
December 2030. Among the 17 SDGs, the direct health-
related targets come under SDG 3: Ensure healthy
lives and promote well-being for all at all ages. With
the adoption of the SDGs, the United Nations Member
States extended the global commitments they had
made in 2000 to the Millennium Development Goals
(MDGs), which covered the period up to the end of
2015.

In anticipation of the launch of the SDGs, the World
Health Organization (WHO) and partners released a
consensus statement and strategy paper on ending
preventable maternal mortality (EPMM). The EPMM
target for reducing the global maternal mortality
ratio (MMR) by 2030 was adopted as SDG target

3.1: reduce global MMR to less than 70 maternal
deaths per 100 000 live births by 2030. In November
2021, new EPMM coverage targets were launched to
meet the SDGs, and these were supplemented with

a number of global, national and subnational EPMM
indicators to highlight the need to increase coverage
of quality maternal health care and improve women’s
ability to make their own decisions about their sexual
and reproductive health.

Methods and interpretation

The United Nations Maternal Mortality Estimation
Inter-Agency Group (MMEIG) - comprising WHO,

the United Nations Children’s Fund (UNICEF), the
United Nations Population Fund (UNFPA), the World
Bank Group and the United Nations Department of
Economic and Social Affairs, Population Division
(UNDESA/Population Division) - has collaborated
with external technical experts on a new round

of global-, regional- and country-level maternal
mortality estimates covering the period 2000-2020.
To provide increasingly accurate estimates of MMR,
the previous estimation methods have been refined
to optimize use of country-level data. Official country
consultations were conducted during August and
September 2022. This process generated additional

data for inclusion in the maternal mortality estimation
model, demonstrating expansion of in-country efforts
to monitor maternal mortality.

This report presents internationally comparable
global-, regional- and country-level estimates and
trends for maternal mortality between 2000 and
2020.! Countries and territories included in the
analyses are limited to 183 WHO Member States
that had populations over 100 000 in 2020 and two
additional territories - Puerto Rico and the occupied
Palestinian territory, including east Jerusalem - which
also met the population criterion.? This results in a
total of 185 countries and territories included in the
data presented in this report.

The results described in this report are the second
available set of estimates describing maternal
mortality for years that fall within the SDG reporting
period. This report is the first to present trends within
the SDG period, for the first five years of the 15-year
period, from the start of 2016 until the end of 2020.
The new estimates and trends presented in this
report supersede all previously published estimates
for years that fall within the same time period. Care
should be taken to use only these estimates for the
interpretation of trends in maternal mortality from
2000 to 2020; due to modifications in methodology
and changes in data availability, differences
between these and previous estimates should not be
interpreted as representing time trends. In addition,
when interpreting changes in MMRs over time, one
should take into consideration that it is easier to
reduce the MMR when the level is high than when the
MMR level is already low. Furthermore, at very low
levels of maternal mortality, a small absolute change
in the MMR can appear as a large relative difference.

-

Estimates have been computed to maximize comparability
across countries, thus they are not necessarily the same as
official statistics of the countries, which may use alternative
rigorous methods.

2 Puerto Rico is an Associate Member. Occupied Palestinian
territory, including east Jerusalem, is a member in the
Regional Committee for the WHO Eastern Mediterranean
Region.
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The full database, country profiles and all model
specification codes used are available online.!

For all outcomes of interest, uncertainty was assessed
and reported in terms of uncertainty intervals (Uls),?
which have an 80% probability of containing the true
value.

Global estimates for 2020 and trends for
2000-2020, 2000-2015 and 2016-2020

At the global level, previous successes in reducing

in maternal mortality that occurred during the

MDG era have stagnated in the first five years of the
SDG era, from 2016 to 2020. In 2020, an estimated

287 000 women globally died from a maternal cause,
equivalent to almost 800 maternal deaths every day,
and approximately one every two minutes. This is
more than a third lower than in 2000 when there were
an estimated 446 000 maternal deaths.

The global MMR in 2020 was estimated at 223 maternal
deaths per 100 000 live births (Ul 202 to 255), down
from 227 in 2015 (Ul 211 to 246) and from 339 in 2000
(U1'319 to 360) - a reduction of one third (34.3%) over
the full 20-year period. The average annual rate of
reduction (ARR) in the global MMR from 2000 to 2020
was 2.1% (Ul 1.3% to 2.6%), meaning that on average,
the global MMR declined by 2.1% every year between
2000 and 2020, although progress was uneven
throughout this period. During the MDG era - from
2000 to 2015 - the global average ARR was 2.7% (Ul
2.0% to 3.2%), but this fell to -0.04% (Ul -1.6% to 1.1%)
during the first five years of the SDG era, between
2016 and 2020. While the negative ARR indicates an
increase (worsening) in MMR, since the range of the Ul
crosses zero, this indicates a stagnation in the global
MMR during this most recent reporting period.

Substantial shifts in focus and investment are needed
now if the SDG target is to be met: if we assume that
the 2016-2020 pace of progress will continue, the MMR
will be 222 by 2030 - over three times the SDG global
target of 70. Under a more optimistic scenario, if the
MMR declines at the same average ARR as for 2000-
2020, the MMR would be 180 - still more than twice the
SDG target. Achieving the SDG global target by 2030
will require an average ARR of 11.6% over the 10 years
remaining for observation (2021-2030). Accomplishing
this rate of progress is an unprecedented challenge

-

Available at:
www.who.int/publications/i/item/9789240068759

All uncertainty intervals (Uls) reported are 80% Ul. The data
can be interpreted as meaning that there is an 80% chance
that the true value lies within the Ul, a 10% chance that the
true value lies below the lower limit and a 10% chance that
the true value lies above the upper limit.

~

Xiv

- only three countries have ever achieved an ARR
over 11.6% in their MMR across any of the three time
periods: 2000-2020, 2000-2015 or 2016-2020.

The global lifetime risk of maternal mortality for a
15-year-old girl in 2020 was estimated at 1in 210 -
approximately half the risk faced by a 15-year-old girl
in 2000 (1 in 120). The overall proportion of deaths

to women of reproductive age (15-49 years) that are
due to maternal causes (PM) was estimated at 9.8%

in 2020 - down from 12.6% in 2000 and 10.3% in 2016.
This means that, compared with non-maternal causes
of death to women of reproductive age, the relative
fraction attributed to maternal causes is decreasing.
In addition, the effect of HIV on maternal mortality
has decreased over time since the peak of the HIV
epidemic in 2005: HIV-related indirect maternal deaths
accounted for less than 1% of all maternal deaths in
2020, compared with approximately 2% in 2005.

Regional and country-level estimates
for 2020

Global trends obscure large inequalities in maternal
survival between regions of world and countries
within those regions. Looking at SDG regional
groupings,®in 2020, sub-Saharan Africa was the only
region with a very high* MMR - estimated at 545
maternal deaths per 100 000 live births (Ul 477 to 654).
This is 136 times higher than the MMR in Australia and
New Zealand (4; Ul 3 to 4) where MMR was lowest.
From lowest to highest, the regions of Europe and
Northern America (13), Eastern and South-Eastern
Asia (74), Northern Africa and Western Asia (84), and
Latin America and the Caribbean (88) all had low
MMRs (below 100) in 2020. Sub-Saharan Africa alone
accounted for approximately 70% of global maternal
deaths in 2020, followed by Central and Southern

Asia which accounted for almost 17%. These regional
differences in the MMR correspond to substantial
differences in the lifetime risk of dying from a maternal
cause. A 15-year-old girl in sub-Saharan Africa in 2020
has the highest lifetime risk (1 in 40) - approximately
400 times higher than in Australia and New Zealand (1
in 16 000). Only three subregions in the world had high
or very high MMR in 2020, all of them in sub-Saharan
Africa (Western Africa at 754, Middle Africa at 539 and
Eastern Africa at 351).

3 These can be viewed at: https://unstats.un.org/sdgs/
indicators/regional-groups

4 For the purpose of categorization, MMR is considered to be
very low if it is less than 20, low if it is less than 100, moderate
ifitis 100-299, high if it is 300-499, very high if it is 500-999
and extremely high if it is equal to or higher than 1000
maternal deaths per 100 000 live births.
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Substantial variation in the burden of maternal
mortality across regions was also apparent according
to income group. Though only 13% of the world’s
population live in least developed countries (LDCs),
this group of countries accounted for approximately
42% of all maternal deaths in 2020, with an estimated
MMR of 377 (Ul 338 to 431) in LDCs. This is almost
70% higher than the estimated global MMR. Maternal
deaths accounted for 18.2% of all deaths to women
aged 15-49 (PM) in LDCs in 2020, and lifetime risk was
1in 66. Meanwhile, landlocked developing countries
(LLDCs) in 2020 had an MMR of 368 (Ul 323 to 430),
corresponding to a lifetime risk of 1 in 67. Small island
developing States (SIDS) in 2020 had an MMR of 206 (Ul
169 to 262) and a lifetime risk of 1in 210.

Emergent humanitarian settings, and conflict,
post-conflict and disaster situations significantly
hinder progress towards global goals for health and
well-being, including targets for reducing maternal
mortality. In 2020, according to the Fragile States
Index, nine countries were “very high alert” or “high
alert™ (from highest [most fragile] to lowest [least
fragile]: Yemen, Somalia, South Sudan, the Syrian
Arab Republic, the Democratic Republic of the
Congo, the Central African Republic, Chad, Sudan
and Afghanistan), and these nine countries had
MMRs ranging from 30 (the Syrian Arab Republic) to
1223 (South Sudan). The average MMR for “very high
alert” and “high alert” fragile States in 2020 was 551
maternal deaths per 100 000 live births - over double
the world average.

The regional-level burden of maternal mortality
obscures important differences between countries
and territories. Three countries - all in sub-Saharan
Africa - were estimated to have extremely high MMR in
2020 (over 1000): South Sudan (1223; Ul 746 to 2009),
Chad (1063; Ul 772 to 1586) and Nigeria (1047; Ul 793
to 1565). Ten other countries, all except one of which
(Afghanistan) are also in sub-Saharan Africa, were
estimated to have very high MMR in 2020 (500-999). In
total, 117 countries were estimated to have low MMR,
of which 60 had very low MMR (below 20) in 2020. Only
three countries with low MMR were in sub-Saharan
Africa: Mauritius (84; Ul 62 to 115), Cabo Verde (42;

Ul 26 to 65) and Seychelles (3; Ul 3 to 4). Outside the

! The Fragile States Index is an assessment of 178 countries
based on 12 cohesion, economic, social and political
indicators, resulting in a score that indicates their
susceptibility to instability. Further information about
indicators and methodology is available at: https://
fragilestatesindex.org/. At the top of the range (most fragile),
the scores are categorized as follows: > 110 = very high alert;
100-110 = high alert. These two categories include the nine
most fragile countries mentioned here. There are 10 other
categories ranging from “very sustainable” to “alert”.
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sub-Saharan African region, only one country, Haiti,
had a high MMR (350; Ul 239 to 550) and one country,
Afghanistan, had a very high MMR (620; Ul 406 to 1050)
in 2020.

Nigeria had the highest estimated number of maternal
deaths, accounting for over one quarter (28.5%) of

all estimated global maternal deaths in 2020, with
approximately 82 000 maternal deaths. Three other
countries also had more than 10 000 maternal deaths
in 2020: India (24 000), the Democratic Republic of

the Congo (22 000) and Ethiopia (10 000) - 8.3%, 7.5%
and 3.6% of global maternal deaths, respectively.

Six countries had more than 5000 maternal deaths
(but less than 10 000) in 2020, and 73 countries were
estimated to have just 20 or fewer maternal deaths in
2020, the majority of which were in Europe or in Latin
America and the Caribbean. In Chad in 2020, a 15-year-
old girlis estimated to have a 1 in 15 chance of dying
of maternal causes during her lifetime - the highest
lifetime risk. This risk is over 4000 times greater than
in Belarus, the country with the lowest lifetime risk in
2020 (1in 65 000).

Regional- and country-level trends,
between 2000 and 2020

With the exception of Latin America and the
Caribbean, the MMR declined in all regions.

Between 2000 and 2020, the region of Central Asia
and Southern Asia achieved the greatest overall
percentage reduction in MMR, with a reduction of
67.5%, from 397 (Ul 358 to 447) to 129 (Ul 114 to 149)
maternal deaths per 100 000 live births, corresponding
to an average ARR of 5.6% (Ul 4.8% to 6.5%). In

Latin America and the Caribbean, by contrast, the
percentage reduction in the MMR was just 2.8%,
which equates to an average ARR of 0.1% (Ul -0.5% to
0.6%); as the Ul crosses zero, this is interpreted as a
stagnation in the MMR.

These trends varied considerably for the periods
2000-2015 and 2016-2020. During the MDG period of
2000 to 2015, MMRs significantly reduced in all regions
-ranging from a 59.8% reduction in Central and
Southern Asia, to a 16.4% reduction in Latin America
and the Caribbean. All world regions had positive and
significant average ARRs. LDCs, LLDCs and SIDS all
also had significant reductions in the MMR between
2000 and 2015 - 38.8%, 41.1% and 18.3%, respectively.

Following these positive trends, however, MMRs
stagnated or worsened in most regions between 2016
and 2020. Only two regions had significant declines
in the MMR: 34.6% in Australia and New Zealand, and
15.7% in Central and Southern Asia. Meanwhile, in
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four regions - sub-Saharan Africa, Oceania (excluding
Australia and New Zealand), Northern Africa and
Western Asia, and Eastern and South-Eastern Asia -
declines in the MMR stagnated and average ARRs were
non-significant. In two regions - Europe and Northern
America, and Latin America and the Caribbean - there
were significant increases in the MMR between 2016
and 2020. The MMR increased (worsened) in Europe
and Northern America with a change of -16.5%*

(Ul -33.3% to -2.4%) and in Latin America and the
Caribbean with a change of -14.8% (Ul -25.2% to
-6.4%), corresponding to an average ARR of -3.8%
(U1-7.2% to -0.6%) and -3.5% (Ul -5.6% to -1.6%),
respectively.

In contrast, the pace of progress between 2016 and
2020in LDCs and LLDCs was positive and significant,
with an average ARR of 2.8% (Ul 1.4% to 3.9%) and
3.0% (Ul 1.4% to 4.4%), respectively, for these groups
of countries. However, in SIDS, the MMR stagnated
during this period, with a non-significant 1.2% change
in MMR (U1-9.0% to 9.2%).

The 10 countries with the largest percentage
reduction in the MMR between 2000 and 2020, in
order of greatest to least reduction, were: Belarus,
Seychelles, Turkmenistan, Romania, Bhutan, Egypt,
Estonia, the Lao People’s Democratic Republic,
Kazakhstan and Mozambique, ranging from a 95.5%
(U1 92.6% to 97.3%) reduction in Belarus to 76.1% (Ul
69.7% to 81.4%) in Mozambique. These countries had
average ARRs ranging between 15.5% (Belarus; Ul
13.0% to 18.1%) and 7.2% (Mozambique; Ul 6.0% to
8.4%). In total, 69 countries reduced their MMRs by at
least half between 2000 and 2020; in 34 countries, the
MMRs declined by two thirds.

Eight countries and territories unfortunately had
significant percentage increases in the MMR between
2000 and 2020, in order from the greatest to the least
increase (deterioration): the Bolivarian Republic

of Venezuela, Cyprus, Greece, the United States of
America (USA), Mauritius, Puerto Rico, Belize and the
Dominican Republic, with increases ranging from
182.8% (a change of -182.8%; Ul -334.3% to -96.1%)

in the Bolivarian Republic of Venezuela, to 36.0% (a
change of -36.0%; Ul -70.0% to -9.3%) in the Dominican
Republic. With increasing MMRs, all eight countries
remain at great risk. The impact of interruptions or
loss of quality health services must be considered in
crisis and other unstable situations. For the countries
on this list that have low MMR, attention to potential
disparities between subpopulations and efforts to

! Negative numbers indicate anincrease inthe MMR and a
deterioration in maternal mortality.
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reduce overall PM will be important to shift back

to the path of reducing MMR. The MMR stagnated
(with Uls for the percentage change crossing zero)

in 52 countries for the period 2000 to 2020. Of those
countries, 16 were in sub-Saharan Africa, 11 in Europe
and Northern America, and 10 were in Latin America
and the Caribbean.

During the MDG era from 2000 to 2015, there was a
significant reduction in the MMRs in 130 countries.
The MMR was halved in 57 countries and reduced by
two thirds in 18. Only five countries had a significant
increase in the MMR during this period, in order from
the greatest increase to the smallest: the USA, the
Bolivarian Republic of Venezuela, the Dominican
Republic, Benin and Jamaica. Stagnation in the
estimated MMR was found in 46 countries - with the
largest regional grouping of these countries being in
sub-Saharan Africa (17 out of 46 countries).

In contrast, during the first five years of the SDG era,
from 2016 to 2020, there was a significant reduction
in the MMR in 31 countries. The MMR stagnated in 133
countries and there was a significant increase in the
MMR in 17 countries (7 of which were located in Latin
America and the Caribbean).

Conclusions

The SDGs include a direct emphasis on reducing
maternal mortality while also highlighting the
importance of moving beyond the focus on survival.
Despite the ambition to end preventable maternal
deaths by 2030 outlined in the 2014 consensus
statement on Targets and strategies for ending
preventable maternal mortality (EPMM), the world will
fall short of this target by more than 1 million lives
with the current pace of progress. Earlier positive
trends in the decline in maternal mortality during the
MDG period have stalled on a global level - a major
challenge that must be addressed with urgency.
Progress is uneven, and large inequities persist

both between and within regions and settings with
different levels of resources. There is also a wide

gap between the burden of maternal mortality in
humanitarian and fragile settings, and the rest of the
world. These trends are a substantial concern.

There is a continued, urgent need for maternal
health and survival to remain high on the global
health and development agenda. The vast majority
of maternal deaths are preventable: the clinical
knowledge and technology required to prevent
them have existed for a long time. However, these
solutions are often not available, not accessible or
not implemented, especially in low-resource settings
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and/or subpopulations at greater risk due to social
determinants.

This stagnation in progress can be considered in terms
of proximate and distal causes of maternal deaths.
Proximate causes in many low-resource settings
include the high burden of direct obstetric causes

(e.g. postpartum haemorrhage, pre-eclampsia and
hypertensive disorders, pregnancy-related infections,
complications of unsafe abortion) and indirect causes
(infectious and non-communicable diseases). Beyond
these, other determinants of maternal mortality
include:

1. health system failures that translate to

(i) delayin seeking care and receiving care after
reaching the health-care facility,

(ii) poor quality of care,

(iii) shortages of essential medical supplies, and

(iv) the poor accountability of health systems;

2. social determinants, including income, access
to education, race and ethnicity, that put some
subpopulations at greater risk;

3. harmful gender norms, biases and inequalities that
resultin a low prioritization of the rights of women
and girls, including their right to safe, quality
and affordable sexual and reproductive health
services; and

4. external factors contributing to instability and
health system fragility, such as climate and
humanitarian crises.

In the remaining years of the SDG era, multisectoral
action is required to target the causes of maternal
mortality. This is essential to achieve not only SDG
target 3.1, but also related commitments in SDGs 1

(no poverty), 3 (good health and well-being), 5 (gender
equality) and 10 (reduced inequality).

First, greater recognition and collective action is
needed to address systemic health system issues
that impede access to safe, quality, respectful and
affordable sexual and reproductive health care. This
is integral to safeguarding sexual and reproductive
health and rights, and critical to improving

! The full list of Sustainable Development Goals can be found
at: https://sdgs.un.org/goals

Executive summary

institutional trust and the use of sexual and
reproductive health services. Improving access to
quality care requires health system strengthening
to increase the numbers of well trained and well
supervised health workers; tackle shortages

of essential medical supplies; and improve the
accountability of health systems to the rights of
women and girls.

Second, a lack of access to care and poor quality

of care disproportionately affect already socially
marginalized women and girls. Interventions must
recognize and address social determinants of
maternal health, including ethnicity, age, disability,
and socioeconomic inequalities, which impede
women’s access to and use of sexual and reproductive
health services. Achieving universal health coverage
(UHC) - SDG target 3.8 - is critical to ensure these
services are affordable and that their costs do not
cause financial hardship. The 2018 Declaration of
Astana identified primary health care as the most
cost-effective and inclusive means of achieving UHC.2

Third, improving maternal health requires
intersectoral action from a stronger gender and
human-rights perspective to improve women’s
empowerment, eliminate poverty and reduce gender-
based inequality. Gender-sensitive interventions

are essential to address ingrained inequalities and
achieve gender justice in health.

Finally, multisectoral approaches are urgently needed
to build health system resilience to climate and
humanitarian crises. We must use the remaining time
in the SDG period to intensify action to mitigate and
adapt to the devastating effects of climate change to
safeguard and improve maternal health; this action is
also integral to climate justice.

As the world approaches the mid-point of the SDG era,
there is still time to mobilize and invigorate global-,
regional-, national- and community-level commitment
to the wide-ranging objectives and targets, including
to renew the commitment to end preventable
maternal mortality, and to ensure women not only
simply survive a pregnancy but are healthy and thrive.

2 More information about the 2018 Declaration of Astana can be
found at: https://www.who.int/teams/primary-health-care/
conference/declaration
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1. Introduction

1.1 Towards the Sustainable
Development Goals

The Sustainable Development Goals (SDGs) were
launched on 25 September 2015 with the adoption

of the United Nations General Assembly resolution
Transforming our world: the 2030 Agenda for
Sustainable Development (1). They came into force on 1
January 2016 for the 15-year period until 31 December
2030. Among the 17 SDGs, the direct health-related
targets come under SDG 3: Ensure healthy lives and
promote well-being for all at all ages (2). With the
adoption of the SDGs, the United Nations Member
States extended the global commitments they had
made in 2000 to the Millennium Development Goals
(MDGs), which were established after the Millennium
Declaration in September 2000, and covered the
period up to the end of 2015 (3).

In 2014, in anticipation of the launch of the SDGs,

the World Health Organization (WHO) released a
consensus statement on Targets and strategies for
ending preventable maternal mortality (EPMM) (4),
followed by a full strategy paper in 2015 (5), endorsed
by the United Nations Children’s Fund (UNICEF),

the United Nations Population Fund (UNFPA), the
World Bank Group, the United States Agency for
International Development (USAID) and a number of
international professional organizations and maternal
health programmes. The EPMM target for reducing
the maternal mortality ratio (MMR) by 2030 was
adopted as the MMR target for the SDGs: reduce the
global MMR to less than 70 maternal deaths per
100 000 live births by 2030 (SDG target 3.1) (2,5,6).
A supplementary national target was also set in the
EPMM strategy paper: By 2030, no country should
have an MMR greater than 140, a number twice the
global target (5). Guided by these targets, countries
have been setting their own national targets for 2030,
depending on whether their baseline level of MMR in
2010 was greater or less than 420: if greater than 420,
their target is to reach MMR of 140 or less by 2030; if
less than 420, their target is to reduce MMR by at least
two thirds by 2030 (5). Countries with an MMR below 70
were also called upon to achieve equity in MMR across
different population groups within each country (5).

The EPMM five strategic objectives towards achieving
SDG target 3.1 are as follows:

i. addressinequitiesin access to and quality of
sexual, reproductive, maternal and newborn
health care;

ii. ensure universal health coverage for
comprehensive sexual, reproductive, maternal and
newborn health care;

iii. address all causes of maternal mortality,
reproductive and maternal morbidities and
disabilities;

iv. strengthen health systems to respond to the needs
and priorities of women and girls; and

v. ensure accountability to improve quality of care
and equity.

In November 2021, these strategic objectives were
supplemented with a number of global, national and
subnational EPMM indicators to highlight the need to
increase coverage of quality maternal health care and
improve women’s ability to make their own decisions
about their sexual and reproductive health (7).

A major initiative established to galvanize efforts

in the years counting down to the conclusion of the
MDGs was the United Nations Secretary-General’s
Global Strategy for Women’s and Children’s Health
(“the Global Strategy”), launched in 2010 (8). At

the end of the MDG era, the Global Strategy was
updated to include adolescents; the Global Strategy
for Women'’s, Children’s and Adolescents’ Health
(2016-2030) has as its objectives “survive, thrive

and transform” and is aligned with the timeline and
priorities of the SDGs (8). In 2016, WHO published the
Indicator and monitoring framework for the Global
Strategy for Women’s, Children’s and Adolescents’
Health (2016-2030), which is aligned with and builds
upon the SDG 3 targets and time frame, and its five
key indicators for the “survive” objective are MMR
(SDG indicator 3.1.1), under-five mortality rate (SDG
indicator 3.2.1), neonatal mortality rate (SDG indicator
3.2.2), stillbirth rate and adolescent mortality rate (the
last two are not SDG indicators) (9).



With 10 years of observation remaining during the SDG
period - i.e. January 2021 to December 2030 - now

is the time for collective action by all countries to
accelerate progress towards SDG target 3.1 and other
relevant SDG, EPMM and Global Strategy targets.

1.2 Measuring progress in reducing
maternal mortality

The 2015 EPMM cross-cutting strategy to “Improve
metrics, measurement systems and data quality” (5)
and the 2021 EPMM milestone “Data for action” (7)
established that improving the measurement of
maternal mortality is a key priority for monitoring
progress towards SDG target 3.1. Data for the
analysis of global maternal mortality estimates come
from many sources, including civil registration and
vital statistics (CRVS) systems, population-based
household surveys, reproductive-age mortality
surveys (RAMOS), censuses and specialized maternal
mortality studies. Well functioning CRVS systems

are generally considered to be the gold standard for
mortality measurement, but as of March 2018, the
World Bank Group reported that over 110 low- and
middle-income countries had deficient CRVS systems
(10). Further country-driven efforts are still needed
to establish and strengthen CRVS systems so that

all births, deaths and causes of death are accurately
recorded (11).

Across these data sources, two types of reporting
error affect the accuracy of maternal mortality
measurement: incompleteness and misclassification.
Incompleteness (also known as missingness or
underreporting) occurs when deaths are not
registered or reported. This is a particular challenge
where no formal CRVS system exists or where CRVS
coverage is incomplete. Misclassification occurs when
the cause of death (e.g. whether it is a maternal or
non-maternal death) is not recorded accurately. The
accurate classification of maternal deaths relies on
the use of standardized cause-of-death classification
according to the International statistical classification
of diseases and related health problems (ICD) manual!
and The WHO application of ICD-10 to deaths during
pregnancy, childbirth and the puerperium: ICD-MM (12).

! |CD-11 (the 11th revision of ICD) was adopted by the World
Health Assembly in May 2019 and came into effecton 1
January 2022. Further information is available at: www.who.
int/classifications/icd/en/. As ICD-10 (the 10th revision of ICD)
applied throughout the time period for this report (2000-
2020), information about ICD codes relates to ICD-10. Further
information for both ICD-10 and ICD-11 can be accessed at:
https://icd.who.int

1.3 Development of maternal mortality
estimates 2000 to 2020

The United Nations Maternal Mortality Estimation
Inter-Agency Group (MMEIG) - comprising WHO,
UNICEF, UNFPA, the World Bank Group and the United
Nations Department of Economic and Social Affairs,
Population Division (UNDESA/Population Division)

- was established in 2006 to harmonize and improve
estimation and modelling methods across United
Nations agencies. The MMEIG collaborated with
technical experts to develop this new round of global-,
regional- and country-level maternal mortality
estimates for the period 2000-2020. The Technical
Advisory Group (TAG) on Maternal Mortality and
Maternal Cause of Death Estimation? - composed of
demographers, epidemiologists and statisticians from
different world regions - provided technical advice.
The estimates for 2000-2020 presented in this report
are the 10th in a series of analyses by WHO, UNICEF
and other United Nations partner agencies to examine
global, regional and country progress in reducing
maternal mortality (see section 3.5 for further

detail about the evolution of the United Nations
MMEIG maternal mortality estimation methodology
over time) (13-21). To provide increasingly accurate
estimates of MMR, the previous estimation methods
have been further refined to optimize use of country-
level data. The estimates reported in this new

edition for 2000-2020 supersede those and all earlier
estimates.

Official WHO Member States country consultations
were conducted during August and September 2022,
following the development of preliminary MMR
estimates forthe years 2000-2020. WHO Member States
that nominated technical focal persons for maternal
mortality and/or that had existing SDG focal points
were provided with draft estimates for their country
and a detailed description of the MMEIG processes and
methods for estimating levels and trends of maternal
mortality. These consultations gave countries the
opportunity to review the draft country estimates,
data sources and methods; to provide the MMEIG with
additional primary data sources that may nothave been
previously reported or used in the analyses; to build
shared understanding of the strengths and weaknesses
of the available data and the estimation process; and
to establish a broad sense of ownership of the results.
These country consultations generated additional data
for inclusion in the estimation model, demonstrating
widespread expansion of in-country efforts to monitor

2 For further details, see https://www.who.int/groups/
technical-advisory-group-on-maternal-mortality-and-
maternal-cause-of-death-estimation-person-role-in-groups
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maternal mortality. Annex 1 presents a summary of
the process of the country consultations.

This report presents global-, regional- and country-
level estimates and trends for maternal mortality
between 2000 and 2020. Chapter 2 provides the
definitions of key terms and describes the key
measures relevant to maternal mortality. Chapter 3
describes in detail the methodology employed

to develop the estimates. Chapter 4 presents the
estimates and trends at the global, regional and
country levels. Chapter 5 assesses performance so far
towards SDG target 3.1, discusses the implications of
the estimates for future efforts towards achieving the
target, and underlines the importance of improved
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2. Definitions and measures

As of 1 January 2022, implementation began of

the 11th revision of the International statistical
classification of diseases and related health problems
(ICD): ICD-11* (1). The mortality occurring during

the period covered by these estimates (2000-2020)
predates implementation of ICD-11; the earlier version
- ICD-10 - was still in use. Nevertheless, ICD-11 is
relevant for current mortality and thus for policy and
programming, and therefore is described here along
with ICD-10.

2.1 Definitions for key terms used in
this report

In ICD-11, maternal death is defined as: the death

of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration
and site of the pregnancy, from any cause related to or
aggravated by the pregnancy orits management but
not from unintentional? or incidental causes (1).

A maternal death can either be direct or indirect. Direct
obstetric deaths (or direct maternal deaths) are
those “resulting from obstetric complications of the
pregnant state (pregnancy, labour and puerperium),
and from interventions, omissions, incorrect
treatment, or from a chain of events resulting from any
oftheabove” (1). Deaths due to obstetric haemorrhage
or hypertensive disorders in pregnancy, for example,
or those due to complications of anaesthesia or
caesarean section are classified as direct maternal
deaths.

Indirect obstetric deaths (or indirect maternal
deaths) are those maternal deaths “resulting from
previous existing disease or disease that developed
during pregnancy, and that were not due to direct
obstetric causes but were aggravated by the
physiologic effects of pregnancy” (1). Forexample,

! The ICD-11 rules can be accessed in the reference guide of
ICD-11, at https://icd.who.int

2 Care has been taken to ensure that the definition of
maternal death used for international comparison of
mortality statistics remains stable over time, but the word
“unintentional” has been used in the ICD-11 definition (1) in
place of the word “accidental”, which was used in ICD-10 (2).

deathsdue toaggravation (by pregnancy) of an
existing cardiac or renal disease are considered
indirect maternal deaths.

HIV-related indirect maternal deaths are deaths

to HIV-positive women caused by the aggravating
effect(s) of pregnancy on HIV; the interaction between
pregnancy and HIV becomes the underlying cause of
death. These are counted as indirect maternal deaths.
Thereis an ICD code for HIV disease complicating
pregnancy, childbirth and the puerperium (098.7 in
ICD-10; JB63.7 in ICD-11) for identifying HIV-related
indirect maternal deaths.?

Incidental (non-maternal) HIV deaths are deaths
caused by HIV/AIDS that occur to women who happen
to be pregnant, in labour or postpartum (alsodefined
as “HIV-related deaths to women during pregnancy,
delivery or puerperium” [2]); these are not maternal
deaths and are not included in the numerator of MMR.

A death occurring during pregnancy, childbirth and
the puerperium (also known as a pregnancy-
related death) is defined as: “the death of a woman
while pregnant or within 42 days of termination

of pregnancy, irrespective of the cause of death
(obstetric and non-obstetric)” (1); this definition
includes unintentional/accidental and incidental
causes. This definition allows measurement of

deaths that occur during pregnancy, childbirth and
the puerperium while acknowledging that such
measurements do not strictly conform to the standard
“maternal death” concept in settings where accurate
information about causes of death based on medical
certification is unavailable. For instance, in some
surveys (e.g. those employing the sisterhood method),
relatives of a woman of reproductive age who has
died are asked about her pregnancy status at the time
of death without eliciting any further information

on the cause or circumstances of the death. These
surveys measure deaths to women during pregnancy,

3 For HIV-related indirect maternal deaths, code 098.7 can
be found in the 2019 version of ICD-10 (https://icd.who.int/
browse10/2019/en), and code JB63.7 can be found in ICD-11
(https://icd.who.int/browsell/l-m/en).
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childbirth and the puerperium (i.e. pregnancy-related
deaths) rather than maternal deaths.!

Alate maternal death is “the death of a woman from
direct orindirect obstetric causes, more than 42 days
but less than one year after termination of pregnancy”
(1). Like maternal deaths, late maternal deaths also
include both direct and indirect maternal/obstetric
deaths. Complications of pregnancy or childbirth

can lead to death beyond the six-week (42-day)
postpartum period, and the increased availability of
modern life-sustaining procedures and technologies
enables more women to survive adverse outcomes
of pregnancy and delivery, and delays some deaths
beyond that postpartum period. Specific codes
capturing deaths occurring beyond 42 days are
included in ICD-10 (096 and 097) (3) and ICD-11 (JB61
and JB62).2 Late maternal deaths are not included in
the numerator of the MMR for this report for reasons
of international comparability.

Maternal deaths and late maternal deaths are
combined in ICD-11 under the new grouping of
“comprehensive maternal deaths” (1).

All the types and definitions of deaths described
above (as used in this report) are summarized in
Table 2.1.

2.2 Measures of maternal mortality
used in this report

As indicated in ICD-11 (and previously in ICD-10),

only maternal deaths occurring up to 42 days
postpartum are considered relevant for the purposes
of international reporting and for the calculation of
maternal mortality ratios and rates (i.e. late maternal
deaths are excluded from the numerator).>*

The number of maternal deaths is the number of
maternal deaths in a population during a specified
time period, typically one calendar year.

The maternal mortality ratio (MMR) is defined as the
number of maternal deaths during a given time period
per 100 000 live births during the same time period;
thus, it quantifies the risk of maternal death relative to
the number of live births.

The maternal mortality rate (MMRate) is

defined and calculated as the number of maternal
deaths divided by person-years lived by women

of reproductive age in a population. The MMRate
captures both the risk of maternal death per
pregnancy, and the level of fertility in the population.

In addition, it is possible to calculate the adult
lifetime risk of maternal death for women in the
population, defined as the probability that a 15-year-

Table 2.1 Types of deaths occurring during pregnancy, childbirth and the puerperium
(known as “pregnancy-related deaths”)

| Maternal deaths | Non-maternal deaths

Non-HIV-related deaths
(the woman may or may
not have had HIV)

Non-HIV-related maternal deaths:
Direct and indirect maternal deaths

and late maternal deaths from either
obstetric complications or a disease
(other than HIV) aggravated by pregnancy

Non-HIV-related, non-maternal deaths:
Deaths to pregnant and postpartum
women from unintentional/accidental
orincidental causes (other than HIV) not
related to nor aggravated by pregnancy

HIV-related deaths
(the woman was known to
have had HIV)

HIV-related maternal deaths:

Indirect maternal deaths and late
maternal deaths caused by the
aggravating effects of pregnancy on HIV

HIV-related, non-maternal deaths:
Deaths to pregnant or postpartum
women caused by HIV/AIDS not
aggravated by pregnancy

-

Some recent Demographic and Health Surveys (DHS)

have added the following questions to the sisterhood
questions: “Was (NAME)’s death due to an act of violence?”
and “Was (NAME)’s death due to an accident?”. These allow
the identification of accidental deaths and deaths from
violence, but crucially they still do not allow the removal of
incidental deaths from the numerator. For this reason, these
observations continue to be considered pregnancy-related
deaths for the purposes of the estimates presented in this
report. More information can be found at: https://blog.
dhsprogram.com/dhs7-prmr/

In ICD-11, late maternal deaths are coded as JB61. A death
from sequelae of obstetric causes that fits the definition “a
death from any obstetric cause (direct or indirect) occurring
one year or more after delivery” is coded as JB62 in ICD-11.

N

® ICD-11, Part 2, section 2.28.5.7: “International reporting of
maternal mortality: For the purpose of the international
reporting of maternal mortality, only those maternal deaths
occurring before the end of the 42-day reference period
should be included in the calculation of the various ratios
and rates, although the recording of later deaths is useful for
national analytical purposes” (1).

4 Late maternal deaths (coded 096 in ICD-10 and JB61 in ICD-
11) and death from sequelae of obstetric causes (coded 097
in ICD-10 and JB62 in ICD-11) are also of interest for national-
and international-level analysis but are not reported in this
publication.

Trends in maternal mortality 2000 to 2020
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old girl (in the year of the estimate) will eventually 2.3 Definitions of reporting errorsin

die from a maternal cause. This indicator takes into maternal mortality measurement
account competing causes of death (4). The formula systems

for calculating this measure is given in section 3.4.3. . o
Incompleteness and misclassification are

The proportion maternal (PM) is the proportion often referred to collectively or individually as

of deaths among women of reproductive age that “underreporting”. We avoid use of the term

are due to maternal causes. PM is calculated as the “underreporting” due to the ambiguity over exactly
number of maternal deaths in a given time period which issue is being referred to - incompleteness
divided by the total deaths among women aged 15-49  (unregistered), misclassification, or both. Errors of
years in that time period. reporting affect all data and the concepts are defined

The definitions of the measures described here are inBox2.2.

summarized in Box 2.1.

BOX 2.1 M STATISTICAL MEASURES OF MATERNAL MORTALITY

Maternal mortality ratio (MMR): Number of maternal deaths during a given time period per 100 000 live births
during the same time period (5).

Maternal mortality rate (MMRate): Number of maternal deaths during a given time period divided by person-
years lived by women of reproductive age (age 15-49 years) in a population during the same time period (6).

Adult lifetime risk of maternal death: The probability that a 15-year-old girl will eventually die from a
maternal cause (4).

The proportion of deaths among women of reproductive age that are due to maternal causes (proportion
maternal; PM): The number of maternal deaths divided by the total deaths among women aged 15-49 years (5).

BOX 2.2 M DEFINITIONS OF REPORTING ERRORS

Incompleteness

Incompleteness refers to incomplete death registration. This can arise due to incomplete identification/
registration of individual deaths in each country and/or incomplete coverage of the national registration system
within each country.

We distinguish between:
» U-=Non-maternal deaths not registered in the CRVS system

» U+=Maternal deaths not registered in the CRVS system

Misclassification

Misclassification refers to incorrect classification of the underlying cause of death, due either to error in the
medical certification of cause of death or error in applying the correct code.

We distinguish between:

» F- (false negative) = True maternal death incorrectly classified as a non-maternal death
» F+ (false positive) = True non-maternal death incorrectly classified as a maternal death
There are two metrics of misclassification errors:

» Sensitivity (Se) is defined as the proportion of correctly classified maternal deaths out of all true
maternal deaths.

» Specificity (Sp) is defined as the proportion of correctly classified non-maternal deaths out of all true
non-maternal deaths.

2. Definitions and measures

(-]
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