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Executive summar y

In 2000, the United Nations (UN) Member States pledged to work towards a series of 
Millennium Development Goals (MDGs), including the target of a three-quarters reduction 
in the 1990 maternal mortality ratio (MMR; maternal deaths per 100 000 live births), 
to be achieved by 2015. This target (MDG 5A) and that of achieving universal access to 
reproductive health (MDG 5B) together formed the two targets for MDG 5: Improve maternal 
health. In the five years counting down to the conclusion of the MDGs, a number of initiatives 
were established to galvanize efforts towards reducing maternal mortality. These included 
the UN Secretary-General’s Global Strategy for Women’s and Children’s Health, which 
mobilized efforts towards achieving MDG 4 (Improve child health) as well as MDG 5, and the 
high-level Commission on Information and Accountability (COIA), which promoted “global 
reporting, oversight, and accountability on women’s and children’s health”. Now, building on 
the momentum generated by MDG 5, the Sustainable Development Goals (SDGs) establish 
a transformative new agenda for maternal health towards ending preventable maternal 
mortality; target 3.1 of SDG 3 is to reduce the global MMR to less than 70 per 100 000 live 
births by 2030.

Planning and accountability for improving maternal health, and assessment of MDG 5 
and SDG targets, require accurate and internationally comparable measures of maternal 
mortality. Countries have made notable progress in collecting data through civil registration 
systems, surveys, censuses and specialized studies over the past decade. Yet, many still lack 
comprehensive systems for capturing vital events data, and underreporting continues to 
pose a major challenge to data accuracy. 

Given the challenges of obtaining accurate and standardized direct measures of maternal 
mortality, the Maternal Mortality Estimation Inter-Agency Group (MMEIG) – comprising the 
World Health Organization (WHO), the United Nations Children’s Fund (UNICEF), the United 
Nations Population Fund (UNFPA), the World Bank Group and the United Nations Population 
Division (UNPD) – partnered with a team at the University of Massachusetts Amherst, United 
States of America (USA), the National University of Singapore, Singapore, and the University 
of California at Berkeley, USA, to generate internationally comparable MMR estimates with 
independent advice from a technical advisory group (TAG) that includes scientists and 
academics with experience in measuring maternal mortality. 

The estimates for 1990 to 2015 presented in this report are the eighth in a series of analyses 
by the MMEIG to examine global, regional and country progress in reducing maternal 
mortality. To provide increasingly accurate maternal mortality estimates, the previous 
estimation methods have been refined to optimize use of country-level data and estimation 
of uncertainty around the estimates. The methodology used in this round by the MMEIG 
builds directly upon previous methods, but now provides estimates that are more informed 
by national data. It also supports more realistic assessments of uncertainty about those 
estimates, based on the quality of data used to produce them. The statistical code and full 
database used to produce the current estimates are publicly available online.2

2 Available at: http://www.who.int/reproductivehealth/publications/monitoring/maternal-mortality-2015/en/.
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Globally, the MMR fell by nearly 44% over the past 25 years, to an estimated 216 
(80% uncertainty interval [UI]3 207 to 249) maternal deaths per 100 000 live births in 
2015, from an MMR of 385 (UI 359 to 427) in 1990. The annual number of maternal deaths 
decreased by 43% from approximately 532 000 (UI 496 000 to 590 000) in 1990 to an 
estimated 303 000 (UI 291 000 to 349 000) in 2015. The approximate global lifetime risk of a 
maternal death fell considerably from 1 in 73 to 1 in 180.

Developing regions account for approximately 99% (302 000) of the global maternal deaths 
in 2015, with sub-Saharan Africa alone accounting for roughly 66% (201 000), followed by 
Southern Asia (66 000). Estimated MMR declined across all MDG regions4 between 1990 
and 2015, although the magnitude of the reduction differed substantially between regions. 
The greatest decline over that period was observed in Eastern Asia (72%). As of 2015, the 
two regions with highest MMR are sub-Saharan Africa (546; UI 511 to 652) and Oceania 
(187; UI 95 to 381). 

At the country level, Nigeria and India are estimated to account for over one third of all 
maternal deaths worldwide in 2015, with an approximate 58 000 maternal deaths (19%) 
and 45 000 maternal deaths (15%), respectively. Sierra Leone is estimated to have the 
highest MMR at 1360 (UI 999 to 1980). Eighteen other countries, all in sub-Saharan Africa, 
are estimated to have very high MMR in 2015, with estimates ranging from 999 down to 
500 deaths per 100 000 live births: Central African Republic (882; UI 508 to 1500), Chad 
(856; UI 560 to 1350), Nigeria (814; UI 596 to 1180), South Sudan (789; UI 523 to 1150), 
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Nine countries that had MMR of more than 100 in 1990 are now categorized as having 
“achieved MDG 5A” based on MMR reduction point-estimates indicating a reduction of at 
least 75% between 1990 and 2015: Bhutan, Cambodia, Cabo Verde, the Islamic Republic of 
Iran, the Lao People’s Democratic Republic, Maldives, Mongolia, Rwanda and Timor-Leste. 
Based on MMR reduction point-estimates and uncertainty intervals for the same period, an 
additional 39 countries are categorized as “making progress”, 21 are categorized as having 
made “insufficient progress”, and 26 are categorized as having made “no progress”.

Achieving the SDG target of a global MMR below 70 will require reducing global MMR by an 
average of 7.5% each year between 2016 and 2030. This will require more than three times 
the 2.3% annual rate of reduction observed globally between 1990 and 2015.

Accurate measurement of maternal mortality levels remains an immense challenge, 
but the overall message is clear: hundreds of thousands of women are still dying due to 
complications of pregnancy and/or childbirth each year. Many of these deaths go uncounted. 
Working towards SDG 3.1 and ultimately towards ending preventable maternal mortality 
requires amplifying the efforts and progress catalysed by MDG 5. Among countries where 
maternal deaths remain high, efforts to save lives must be accelerated and must also 
be paired with country-driven efforts to accurately register births and deaths, including 
cause of death certification. Strengthening civil registration and vital statistics will support 
measurement efforts and help track progress towards reaching SDG 3.1. Among those 
countries with low overall maternal mortality, the next challenge is measuring and amending 
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1 Introduc tion

When the global commitment was first made in 2000 to achieve the Millennium Development 
Goals (MDGs), United Nations (UN) Member States pledged to work towards a three-quarters 
reduction in the 1990 maternal mortality ratio (MMR; maternal deaths per 100 000 live births) 
by 2015. This objective (MDG 5A), along with achieving universal access to reproductive health 
(MDG 5B), formed the two targets for MDG 5: Improve maternal health. In the years counting 
down to the conclusion of the MDGs, a number of initiatives were established to galvanize 
efforts towards reducing maternal mortality. These included the UN Secretary-General’s Global 
Strategy for Women’s and Children’s Health, which mobilized efforts towards achieving MDG 
4 (Improve child health) as well as MDG 5, and the high-level Commission on Information and 
Accountability (COIA), which promoted “global reporting, oversight, and accountability on 
women’s and children’s health” (1, 2). To build upon the momentum generated by MDG 5, a 
transformative new agenda for maternal health has been laid out as part of the Sustainable 
Development Goals (SDGs): to reduce the global MMR to less than 70 per 100 000 live births 
by 2030 (SDG 3.1) (3). The recent World Health Organization (WHO) publication, Strategies 
toward ending preventable maternal mortality (EPMM), establishes a supplementary national 
target that no country should have an MMR greater than 140 per 100 000 live births, and 
outlines a strategic framework for achieving these ambitious targets by 2030 (4).

Planning and accountability for improving maternal health, and assessment of MDG 5 
and SDG targets, require accurate and internationally comparable measures of maternal 
mortality. Many countries have made notable progress in collecting data through civil 
registration systems, surveys, censuses and specialized studies over the past decade. This 
laudable increase in efforts to document maternal deaths provides valuable new data, 
but the diversity of methods used to assess maternal mortality in the absence of civil 
registration systems prevents direct comparisons among indicators generated. The 2011 
COIA recommendations emphasized the need for countries to establish civil registration 
systems for recording births, deaths and causes of death (2). Insufficient progress has been 
made, as many countries still lack civil registration systems and where such systems do exist, 
underreporting continues to pose a major challenge to data accuracy (5). Looking ahead, one 
cross-cutting action towards EPMM is to “improve metrics, measurement systems and data 
quality to ensure that all maternal and newborn deaths are counted” (4). 

Given the challenges of obtaining accurate and standardized direct measures of maternal 
mortality, the 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 UN Population Division (UNPD) of the Department 
of Economic and Social Affairs – has been working together with a team at the University of 
Massachusetts Amherst, United States of America (USA), the National University of Singapore, 
Singapore, and the University of California at Berkeley, USA, to generate internationally 
comparable MMR estimates. An independent technical advisory group (TAG), composed of 
demographers, epidemiologists and statisticians, provides technical advice. The estimates 
for 1990–2015 presented in this report are the eighth in a series of analyses by the MMEIG to 
examine the global, regional and country progress of maternal mortality (6–11). To provide 
increasingly accurate estimates of MMR, the previous estimation methods have been refined 
to optimize use of country-level data. 
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Consultations with countries were carried out following the development of preliminary 
MMR estimates for the years 1990–2015. Consultations aimed to: give countries the 
opportunity to review the country estimates, data sources and methods; obtain additional 
primary data sources that may not have been previously reported or used in the analyses; 
and build mutual understanding of the strengths and weaknesses of available data and 
ensure broad ownership of the results. These consultations generated substantial additional 
data for inclusion in the estimation model, demonstrating widespread expansion of in-
country efforts to monitor maternal mortality. Annex 1 presents a summary of the process 
and results of the 2015 country consultations.

This report presents global, regional and country-level estimates of trends in maternal 
mortality between 1990 and 2015. Chapter 2 describes in detail the methodology employed 
to generate the estimates. Chapter 3 provides the estimates and interpretation of the 
findings. Chapter 4 assesses performance in terms of MDG 5, discusses implications of 
the estimates for future efforts towards achieving SDG 3.1, and closes by underlining the 
importance of improved data quality for estimating maternal mortality. The annexes to 
this report present an overview of the definitions and common approaches for measuring 
maternal mortality, the sources of data for the country estimates, and MMR estimates for the 
different regional groupings for WHO, UNICEF, UNFPA, the World Bank Group and the UNPD. 
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2 Methodology for the 1990–2015 estimates of maternal 
mor talit y

The methodology employed by the Maternal Mortality Estimation Inter-Agency Group 
(MMEIG) in this round followed an improved approach that built directly on methods 
used to produce the 1990–2008, 1990–2010 and 1990–2013 maternal mortality estimates 
(9–13). Estimates for this round were generated using a Bayesian approach, referred to as 
the Bayesian maternal mortality estimation model, or BMat model (14, 15). This enhanced 
methodology uses the same core estimation method as in those previous rounds, but adds 
refinements to optimize the use of country-specific data sources. It provides estimates that 
are directly informed by country-specific data points, and uncertainty assessments that 
account for the varying levels of uncertainty associated with the different data points. There 



4

WHO, UNICEF, UNFPA, World Bank Group and UNPD estimates

The following sections give an overview of all variables, data sources and statistical models 
involved in the estimations, and highlight the updated components.

2.2 Model input variables

2.2.1 Maternal mortality measures

Maternal mortality measures were obtained from country-specific data sources. Several data 
inputs on maternal mortality were included in the analysis: the absolute number of maternal 
deaths; the number of maternal deaths per 100 000 live births (i.e. the maternal mortality 
ratio or MMR); and the proportion of deaths among women of reproductive age that are due 
to maternal causes (PM).6 

The PM was the primary input of analysis, because it is less affected by underreporting of 
all-cause deaths. In cases where only the MMR was reported, this was converted to a PM 
using the UNPD estimates of live births for 2015 (16) and all-cause mortality among women 
of reproductive age from WHO life tables (17). In some cases a reported PM also includes 
pregnancy-related deaths (i.e. accidental or incidental deaths not caused by the pregnancy), 
which requires adjustment. The absolute number of maternal deaths reported was used as 
the model input for a small subset of specialized studies that assessed the completeness 
of deaths recorded (including confidential enquiries and those studies which reported 
maternal deaths only). Details on the types of country-level maternal mortality data sources, 
the type of variable extracted from each, and the limitations of each type and consequent 
adjustments made are described in Box 2.1 and section 2.3. Types of data sources, variables 
extracted, and adjustments were similar to those made during the previous estimation 
round.

2.2.2 Covariates

To inform projection of trends across periods where data were sparse, or for countries with 
little or no data, the model included factors known to be associated with maternal mortality 
as predictor covariates. These predictor covariates were originally chosen by the MMEIG 
in 2010 from a broader list of potential predictor covariates that fell into three groups: 
indicators of social and economic development (such as GDP, human development index 
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CRVS systems are the primary (and generally preferred) source of data on maternal 
mortality. However, many countries lack such a system, or have one that is not nationally 
representative. In such situations, other data sources can provide valuable information. These 
alternate data sources include specialized studies on maternal mortality, population-based 
surveys and miscellaneous studies.

All data on maternal mortality include a degree of uncertainty associated with the error 
in a particular data source. Some data are always (systematically) lower or higher than the 
true value of the variable being measured. For example, the numbers of deaths reported in 
CRVS records will be systematically lower than the true number, because there will always be 
deaths that go unreported. This is referred to as systematic error. Estimates of the amount of 
systematic error for a given data source were calculated based on past analyses that assessed 
the extent to which data from that source differed from the truth (as determined by rigorous 
specialized studies which looked to determine underreporting of maternal mortality, see 
Annex 4). Based on these assessments, adjustments were then applied to the data to account 
for systematic error and bring it closer to the “truth” using methods similar to the previous 
estimation round. These adjustments contribute uncertainty to the final estimates of 
maternal mortality, since no adjustment is based on perfect information. Data may also differ 
from the truth in a direction that is unpredictable. For example, human error when recording 
information and entering it into a database may cause data to deviate from the truth in either 
direction (higher or lower). This is referred to as random error, and it cannot be adjusted for 
but also adds uncertainty to the final maternal mortality estimates.

Uncertainty due to random error and uncertainty due to adjustments is communicated in 
the data’s error variance. Generally speaking, inputs (usually PMs) from data sources with less 
random error and less uncertainty in systematic error (and corresponding adjustments) had 
smaller variances than inputs from data sources with more error. In turn, inputs with smaller 
variances carried greater weight in determining the final maternal mortality estimates. In this way, 
all data sources could be included, with higher quality data (containing less uncertainty) having a 
greater influence on estimated country-specific trends as compared to lower quality data. 

Box 2.2 discusses the implications for the trend estimates of countries that have been 
improving the quality of their data over time. For more details on the data models and 
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Box 2.2. Estimating trends for countries with improving data quality

The MMR trend lines for Cuba, a country with consistently high-quality CRVS data, and Peru, a country 
with improving data, illustrate how data quality influences the estimates generated by the updated 
model: 

Cuba has had a complete 
CRVS system established 
since before 1985 that 
consistently provides high-
quality data for estimation 
of maternal mortality. As 
shown in the figure, the 
estimated MMR trend line 
closely tracks the CRVS 
data points throughout 
the 1990–2015 time 
period. The shaded region 
around the trend line, 
which represents the 80% 
uncertainty interval (UI), 
remains roughly the same 
width throughout.

In contrast, Peru had 
little data of adequate 
quality available prior 
to 2000, but since 2000 
has established a more 
robust CRVS system, and 
has conducted numerous 
additional studies. The 
estimated trend line is 
therefore influenced by 
covariate information 
prior to 2000, but tracks 
the data points from 
the high-quality data 
sources closely after 
2000. Four DHS studies 
were conducted in Peru 
during the 1990–2015 
period, and data points 
from these studies also 
influence the trend line. 
However, given the lower reliability of the data from these studies, they exert less influence (the line 
does not track them as closely) compared to the CRVS data points. Finally, the shaded region around 
the trend line narrows dramatically as time progresses. This represents the narrowing of the 80% UI as 
data quality improves and allows estimates to become more precise.
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variance estimation, please see the paper by Alkema et al. (15). The subsections below 
include discussion of sources of both systematic and random error for each type of data 
source, and how the model accounted for them.

2.3.1 Civil registration and vital statistics data

National CRVS systems are meant to record all births, deaths and causes of death within a 
country. The data retrieved from CRVS systems are referred to as vital registration (VR) data. 
For VR data, the observed proportion of maternal deaths among all deaths to women aged 
15–49 was included as the data input. For VR country-years based on International statistical 
classi�cation of diseases and related health problems, ninth edition (ICD-9), deaths coded to 
630–676 were used and for those based upon ICD-10, deaths coded to codes O00–O95, 
O98–O99 and A34 were used (which include only those maternal deaths for which the timing 
corresponds to the definition of a maternal death)
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Box 2.3. Categorization of VR data retrieved from CRVS systems (country-year records) based 
on usability and availability

Category Criteria

Type I Usability > 80%

AND

Part of a continuous string of three or more country-year records with > 60% 
usability and no more than one year gap in between records.

Type II Usability 60%–80%

AND

Part of a continuous string of three or more country-year records with > 60% 
usability and no more than one year gap in between records.

Type III Other data from registration and mortality reporting systems. For these data points, data 
quality cannot be assessed as the countries have not submitted data to the relevant WHO 

office.

Excluded Usability < 60%

OR

Not part of a continuous string of three or more country-year records with > 60% 
usability and no more than one year gap in between records.



10

WHO, UNICEF, UNFPA, World Bank Group and UNPD estimates





12

WHO, UNICEF, UNFPA, World Bank Group and UNPD estimates



13

Trends in maternal mortality 1990 to 2015

Based on MMR estimates, the annual rate of MMR reduction (ARR) and the maternal mortality 
rate (MMRate; the number of maternal deaths divided by person-years lived by women of 
reproductive age [13]) were calculated. The ARR was calculated as follows: 

ARR = log(MMRt2/MMRt1)/(t1–t2)

where t1 and t2 refer to different years with t1 < t2. 

The MMRate was calculated by using the number of maternal deaths divided by the 
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algorithm produced a set of trajectories of the MMR for each country, from which other 
indicators and aggregate outcomes were derived. This distribution is then used to compute 
a point-estimate and uncertainty interval (UI) for the indicator. In this case 80% UIs were 
calculated (rather than the standard 95%) because of the substantial uncertainty inherent in 
maternal mortality outcomes. 

The extent of uncertainty about a particular estimate, indicated by the size of the 80% UI, is 
determined by the amount and quality of data used to produce that estimate. For a country 
with very accurate sources of maternal mortality data, the MMR can be estimated with 
greater precision, and the 80% UI will be smaller than for a country with little data, or with 
data from less reliable sources.

2.7 Model validation

The BMat model’s predictive validity was assessed by cross-validation. This procedure 
involves removing a subset of records from the data set, re-fitting the model to that smaller 
data set, and then seeing how well the model’s new estimates match the records that were 
removed (taking into account systematic errors). If the model’s new estimates are similar to 
the dropped data, it provides evidence that the model can accurately predict the values of 
missing data, which is important because data on maternal mortality is very limited for many 
countries. Another variation was also run in which data from the most recent time period 
were dropped and then estimates were produced using the remaining data. Results from this 
validation process indicate that the model is robust and adequately calibrated to generate 
the estimates for global maternal mortality indicators. 
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3 Analysis and interpretation of the 2015 estimates

Globally, the maternal mortality ratio (MMR; number of maternal deaths per 100 000 live 
births) fell by approximately 44% over the past 25 years; this falls short of the MDG target 
5A which called for a reduction of at least 75% in MMR. All MDG regions11
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3.1 Maternal mortality estimates for 2015

An estimated 303 000 maternal deaths will occur globally in 2015, yielding an overall MMR 
of 216 (UI 207 to 249) maternal deaths per 100 000 live births for the 183 countries and 
territories covered in this analysis (i.e. all those with a population higher than 100 000) 
(see Table 3.1). The global lifetime risk of maternal mortality is approximately 1 in 180 for 
2015. Table 3.1 provides point-estimates of global and regional maternal mortality indicators, 
and the range of uncertainty for each MMR point-estimate. For the purpose of categorization, 
MMR is considered to be low if it is less than 100, moderate if it is 100–299, high if it is 
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Table 3.1. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of 
maternal deaths, and lifetime risk, by United Nations Millennium Development Goal (MDG) region, 2015

MDG region (in bold) MMRa

Range of MMR uncertainty 
(80% UI)

Number of 
maternal  
deathsb

Lifetime risk of 
maternal death:c 

1 inLower estimate Upper estimate

World

World
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Table 3.2. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), 
number of maternal deaths and AIDS-related indirect maternal deaths, by United Nations Millennium 
Development Goal (MDG) region, 2015

MDG region (in bold)MMRa

Number of 
maternal 
deathsb

AIDS-related 
indirect 
MMRc

Number of AIDS-
related indirect 
maternal deaths 

Percentage of 
AIDS-related indirect 

maternal deaths

World 216 303 000 3 4 700 1.6

Developed regionsd 12 1 700 1 87 5.1

Developing regions 239 302 000 4 4 600 1.5

Northern Africae 70 3 100 0 10 0.3

Sub-Saharan 
Africaf 546 201 000 11 4 000 2.0

Eastern Asia
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3.1.2 Country-level estimates

Annex 7 provides each country’s 2015 maternal mortality indicator point-estimates, and 
MMR uncertainty intervals. Figure 3.1 displays a map with all countries shaded according to 
MMR levels.

Sierra Leone is estimated to have the highest MMR at 1360 (UI 999 to 1980) deaths 
per 100 000 live births in 2015. Eighteen other countries, all in sub-Saharan Africa, are 
estimated to have very high MMR in 2015, with estimates ranging from 999 down to 
500: Central African Republic (882; UI 508 to 1500), Chad (856; UI 560 to 1350), Nigeria 
(814; UI 596 to 1180), South Sudan (789; UI 523 to 1150), Somalia (732; UI 361 to 1390), 
Liberia (725; UI 527 to 1030), Burundi (712; UI 471 to 1050), Gambia (706; UI 484 to 1030), 
Democratic Republic of the Congo (693; UI 509 to 1010), Guinea (679; UI 504 to 927), Côte 
d’Ivoire (645; UI 458 to 909), Malawi (634; UI 422 to 1080), Mauritania (602; UI 399 to 984), 
Cameroon (596; UI 440 to 881), Mali (587; UI 448 to 823), Niger (553; UI 411 to 752), Guinea-
Bissau (549; UI 273 to 1090) and Kenya (510; UI 344 to 754). Only two countries in sub-
Saharan Africa – Mauritius (53; UI 38 to 77) and Cabo Verde (42; UI 20 to 95) – have low 
MMR. Three countries outside the sub-Saharan African region have high MMR: Afghanistan 
(396; UI 253 to 620), Yemen (385; UI 274 to 582) and Haiti (359; UI 236 to 601). 

Nigeria and India account for over one third of all estimated global maternal deaths 
in 2015, with an approximate 58 000 (UI 42 000 to 84 000) maternal deaths (19%) 
and 45 000 (UI 36 000 to 56 000) maternal deaths (15%), respectively. Ten countries 
account for nearly 59% of global maternal deaths. In addition to Nigeria and India, 
they are (in descending order of numbers of maternal deaths): Democratic Republic of 
the Congo (22 000; UI 16 000 to 33 000), Ethiopia (11 000; UI 7900 to 18 000), Pakistan 
(9700; UI 6100 to 15 000), United Republic of Tanzania (8200; UI 5800 to 12 000), Kenya 
(8000; UI 5400 to 12 000), Indonesia (6400; UI 4700 to 9000), Uganda (5700; UI 4100 to 8200) 
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Regarding lifetime risk of maternal mortality, the two countries with the highest estimates 
are Sierra Leone with an approximate lifetime risk of 1 in 17, and Chad with an approximate 
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Table 3.3. Comparison of maternal mortality ratio (MMR, maternal deaths per 100 000 live births) 
and number of maternal deaths, by United Nations Millennium Development Goal (MDG) region, 
1990 and 2015

MDG region (in bold)

1990 2015

% change 
in MMR 
between 
1990 and 

2015c

Average 
annual % 
change 
in MMR 
between 
1990 and 

2015

Average 
annual % 
change 
in MMR 
between 
1990 and 

2000

Average 
annual % 
change 
in MMR 
between 
2000 and 

2015MMRa

Maternal 
deathsb MMR

Maternal 
deaths

World 385 532 000 216 303 000 44 2.3 1.2 3.0

Developed regionsd 23 3 500 12 1 700 48 2.6 3.3 2.2

Developing regions 430 529 000 239 302 000 44 2.4 1.3 3.1

Northern Africae 171 6 400 70 3 100 59 3.6 4.1 3.2

Sub-Saharan 
Africaf 987 223 000 546 201 000 45 2.4 1.5 2.9

Eastern Asiag 95 26 000 27 4 800 72 5.0 4.8 5.0

Eastern Asia 
excluding China 51 590 43 380 16 0.7 –3.0 3.1

Southern Asiah 538 210 000 176 66 000 67 4.5 3.6 5.1

Southern Asia 
excluding India 495 57 800 180 21 000 64 4.1 2.5 5.1

South-eastern 
Asiai 320 39 000 110 13 000 66 4.3 4.7 4.0

Western Asiaj 160 6 700 91 4 700 43 2.2 2.7 1.9

Caucasus and 
Central Asiak 69 1 300 33 610 52 3.0 3.1 2.9

Latin America 
and the Caribbean 135 16 000 67 7 300 50 2.8 3.1 2.6

Latin Americal 124 14 000 60 6 000 52 2.9 3.1 2.8

Caribbeanm 276 2 300 175 1 300 37 1.8 2.5 1.4

Oceanian 391 780 187 500 52 3.0 2.9 3.0

a MMR estimates have been rounded according to the following scheme: < 100 rounded to nearest 1; 100–999 rounded to 
nearest 1; and �  1000 rounded to nearest 10.

b Numbers of maternal deaths have been rounded according to the following scheme: < 100 rounded to nearest 1; 100–999 
rounded to nearest 10; 1000–9999 rounded to nearest 100; and �  10 000 rounded to nearest 1000.

c Overall change.
d–n see footnotes for Table 3.1.
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In 1990 there were approximately 1500 AIDS-related indirect maternal deaths in sub-Saharan 
Africa. Following the trend of the epidemic, these AIDS-related indirect maternal deaths 
increased in number until 2005 when there were an estimated 12 000 AIDS-related indirect 
maternal deaths, before declining to an estimated 4000 in 2015.

Annexes 8, 10, 12, 14 and 16 present the MMR trends, reduction in MMR between 1990 and 
2015, range of uncertainty for reduction estimates, and average annual change in MMR between 
1990 and 2015 for WHO, UNICEF, UNFPA, World Bank Group and UNPD regions, respectively.

3.2.2 Country-level estimates

Annex 19 provides information on MMR trends from 1990 to 2015 for each country. 
Assessments of national-level progress towards achieving MDG 5A14 (see categories explained 
in Box 4.1, Chapter 4) were conducted for those 95 countries that started the evaluation 
period in 1990 with the highest MMR (100 or greater). This cut-off was chosen in order to focus 
the assessment of progress on those countries with the greatest maternal mortality burden, 
and due to the difficulty of reducing MMR further in countries where levels were already 
relatively low in 1990. Of these 95 countries, results strongly15 indicate that 58 experienced 
a decline in MMR between 1990 and 2015. For the remaining 26 countries, it cannot be 
confidently concluded whether MMR increased or decreased, however point-estimates 
suggest that 22 of them likely experienced a decrease and 4 likely experienced an increase. 

Point-estimates indicate that nine countries achieved at least a 75% reduction in MMR over 
the 25-year period, meaning that they achieved MDG 5A. These countries are: Maldives (90% 
reduction in MMR), Bhutan (84%), Cambodia (84%), Cabo Verde (84%), the Islamic Republic 
of Iran (80%), Timor-Leste (80%), the Lao People’s Democratic Republic (78%), Rwanda (78%) 
and Mongolia (76%).

3.3 Comparison with previous maternal mortality estimates

The results described in this report are the most accurate maternal mortality estimates yet 
for all years in the 1990–2015 period. Therefore, these 2015 estimates should be used for the 
interpretation of trends in MMR from 1990 to 2015, rather than extrapolating estimates from 
previously published estimates. As explained in Chapter 2, these estimates were generated 
using an improved approach that built directly upon the methods used to produce 
previously published estimates. In addition to the refined model, updated data and a larger 
overall global database informed the 2015 estimates, as compared to those previously 
published. Notably, the publication of new population-based studies from the Democratic 
Republic of the Congo, Nigeria and, to a lesser extent, Sierra Leone all indicated much higher 
MMR than was previously estimated for those countries. Given the large populations in the 
Democratic Republic of the Congo and Nigeria, this has impacted the global-level estimates. 
The updated methodology adds refinements that allow country-level data to drive estimates 
as much as possible (rather than the covariates gross domestic product [GDP], general 
fertility rate [GFR] and coverage of skilled attendants at birth [SAB]), and ensure that higher 
quality data influences estimates more than lower quality data.

14 Reduce by three quarters, between 1990 and 2015, the maternal mortality ratio.

15 With a confidence level of ≥ 90%.
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least a 90% chance that the true reduction was above zero. The fourth and final category 
includes 26 countries that have made no progress; they have an estimated MMR reduction 
of less than 25%, or a greater than 10% chance that no reduction has occurred at all. Given 
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While differing contexts make issuing prescribed reduction strategies impossible, examining 
the strategies employed by successful countries can illuminate routes that other countries 
may find useful. However, the 30 countries with the highest MMRs in 2015 will have to 
achieve substantially higher annual rates of reduction to attain MMRs below 140 in 2030.

Projections indicate that accomplishing this target will result in over 60% fewer deaths in 
2030 than the estimated number in 2015, and will save a cumulative 2.5 million women’s 
lives between 2016 and 2030, as compared to a situation in which current reduction 
trajectories remain unchanged (14). 

Box 4.2. Strategies driving success in reducing maternal mortality

WHO’s recently published Strategies towards ending preventable maternal mortality (EPMM) 
establishes a strategic framework that specifies five objectives (4). Below, for each of these objectives, 
examples are presented of strategies implemented by countries that have made significant reductions 
in maternal mortality:

1. Addressing inequities in access to and quality of sexual, reproductive, maternal and 
newborn health care
• 
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deaths is warranted. Monitoring all maternal deaths thus proves increasingly important for 
ensuring accurate documentation to detect shifting dynamics in maternal health.

4.2.2 Need for improved measurement and data

Impressive efforts to establish and improve CRVS systems or implement alternative methods 
of rigorously recording maternal deaths have been made in recent years. Box 4.3 provides 
examples of several methods countries are using to dramatically improve data collection. The 
high-quality data generated even prompted the use for this report of a refined estimation 
methodology, one that fully utilizes country-level data to produce a more accurate and 
realistic picture of global maternal mortality trends than ever before.

Yet, while the estimates presented in this report provide valuable policy and programme 
planning guidance, they cannot change the fact that many women who die from maternal 
causes still go uncounted. Taking effective action to prevent future maternal deaths 
requires knowing who has died and why they died. Respect for human rights and human 
life necessitates improved record-keeping so that all births, deaths and causes of death are 
officially accounted for. For these reasons, improving metrics, measurement systems and data 
quality is a crucial cross-cutting action for all strategies aimed at ensuring maternal survival (4).

Box 4.3. Tools for improving data collection

�*�V�U�Ä�K�L�U�[�P�H�S���,�U�X�\�P�Y�`���P�U�[�V���4�H�[�L�Y�U�H�S���+�L�H�[�O�Z�����*�,�4�+��
Within established civil registration and vital statistics (CRVS) systems, CEMD facilitates investigation 
of and correction for underreporting of maternal deaths due to misclassification. Developed in England 
and Wales and conducted continuously there since 1952 (40), CEMD involves having multiple experts 
review all potential maternal mortality cases in detail, assessing the accuracy of classifications applied 
as well as examining the circumstances of the death. It thus also helps to identify areas for action to 
prevent future deaths. Kazakhstan and South Africa both recently conducted CEMD studies, identifying 
29% and 40% more maternal deaths, respectively, than were initially recorded in the CRVS system 
(41, 42).

�4�H�[�L�Y�U�H�S���+�L�H�[�O���:�\�Y�]�L�P�S�S�H�U�J�L���H�U�K���9�L�Z�W�V�U�Z�L�����4�+�:�9��
At the health-care facility level, MDSR systems promote a continuous action cycle for monitoring of 
maternal deaths, identifying trends in and causes of maternal mortality, and acting to prevent future 
deaths (43). Information generated by MDSR can be communicated upwards from facilities, to be 
aggregated at the regional and national levels. Where national CRVS systems have not yet been 
established, MDSR serves as a building block for a comprehensive, national-level data collection 
system. Countries that have recently established, strengthened or expanded MDSR systems include 
Cameroon, the Democratic Republic of the Congo, India, Morocco, Nigeria and Togo (27).

Digital innovations
Given the high percentage of births and maternal deaths that occur outside of health-care facilities, 
there is a critical need to obtain and communicate vital events data from the community level. Digital 
solutions delivered via mobile devices (mHealth tools) that connect frontline health workers to national 
health systems can simultaneously improve health-care service delivery, strengthen accountability, 
and generate real-time data (44). A growing proportion of these digital tools focus on registration of 
pregnancies and notification of births and deaths, linking information directly to facility-, district- and 
national-level health management and vital events statistical systems (45). One example is the Open 
Smart Register Platform, or OpenSRP (46). Pilot tests of OpenSRP and similar digital tools are under 
way in Bangladesh, India, Indonesia, Pakistan and South Africa.
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The broad uncertainty intervals associated with the estimates presented throughout this 
report directly reflect the critical need for better data on maternal mortality. Governments 
are called upon to establish well functioning CRVS systems with accurate attribution of 
cause of death. Improvements in measurement must be driven by action at the country 
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Annex 1. Summary of the countr y consultations 2015
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Box A2.1. Definitions related to maternal death in ICD-10

�4�H�[�L�Y�U�H�S���K�L�H�[�O 
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 or its management (from direct or 
indirect obstetric death), but not from accidental or incidental causes.

Pregnancy-related death 
The death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective of the cause of 
death.

Late maternal death 
The death of a woman from direct or indirect obstetric causes, more than 42 days, but less than one year after 
termination of pregnancy.

Coding of maternal deaths

Despite the standard definitions noted above, accurate identification of the causes of maternal deaths 
is not always possible. It can be a challenge for medical certifiers to correctly attribute cause of death 
to direct or indirect maternal causes, or to accidental or incidental events, particularly in settings 
where most deliveries occur at home. While several countries apply the ICD-10 in CRVS systems, the 
identification and classification of causes of death during pregnancy, childbirth and the puerperium 
remain inconsistent across countries.

With the publication of the ICD-10, WHO recommended adding a checkbox on the death certificate 
for recording a woman’s pregnancy status at the time of death (1). This was to help identify indirect 
maternal deaths, but it has not been implemented in many countries. For countries using ICD-10 coding 
for registered deaths, all deaths coded to the maternal chapter (O codes) and maternal tetanus (A34) are 
counted as maternal deaths.

In 2012, WHO published Application of ICD-10 to deaths during pregnancy, childbirth and the puerperium: 
ICD maternal mortality (ICD-MM) to guide countries to reduce errors in coding maternal deaths and to 
improve the attribution of cause of maternal death (2). The ICD-MM is to be used together with the 
three ICD-10 volumes. For example, the ICD-MM clarifies that the coding of maternal deaths among HIV-
positive women may be due to one of the following.

 z Obstetric causes, such as haemorrhage or hypertensive disorders in pregnancy: These should be 
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identified 79% more maternal deaths than were reported in the routine CRVS system (7). Other studies 
on the accuracy of the number of maternal deaths reported in CRVS systems have shown that the true 
number of maternal deaths could be twice as high as indicated by routine reports, or even more (8, 9). 
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In the absence of complete and accurate CRVS systems, MMR estimates are based on data from a 
variety of sources – including censuses, household surveys, reproductive-age mortality studies (RAMOS) 
and verbal autopsies. Each of these methods has limitations in estimating the true levels of maternal 
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• If properly conducted, this approach provides a fairly complete estimation of maternal mortality (in the absence 
of reliable routine registration systems) and could provide subnational MMRs. However, inadequate identification 
of all deaths of reproductive-aged women results in underestimation of maternal mortality levels.

• This approach can be complicated, time-consuming and expensive to undertake – particularly on a large scale.

• The number of live births used in the computation may not be accurate, especially in settings where most 
women deliver at home.

�=�L�Y�I�H�S���H�\�[�V�W�Z�`��(14–16) 
This approach is used to assign cause of death through interviews with family or community members, where 
medical certification of cause of death is not available. Verbal autopsies may be conducted as part of a demographic 
surveillance system maintained by research institutions that collect records of births and deaths periodically among 
small populations (typically in a district). This approach may also be combined with household surveys or censuses. 
In special versions, and in combination with software that helps to identify the diagnosis, verbal autopsy is suitable 
for routine use as an inexpensive method in populations where no other method of assessing the cause of death is in 
place. The following limitations characterize this approach.

• Misclassification of causes of deaths in women of reproductive age is not uncommon with this technique.

• It may fail to identify correctly a group of maternal deaths, particularly those occurring early in pregnancy (e.g. 
ectopic, abortion-related) and indirect causes of maternal death (e.g. malaria).

• The accuracy of the estimates depends on the extent of family members’ knowledge of the events leading to 
the death, the skill of the interviewers, and the competence of physicians who do the diagnosis and coding. The 
latter two factors are largely overcome by the use of software.

• Detailed verbal autopsy for research purposes that aims to identify the cause of death of an individual requires 
physician assessment and long interviews. Such systems are expensive to maintain, and the findings cannot be 
extrapolated to obtain national MMRs. This limitation does not exist where simplified verbal autopsy is aiming to 
identify causes at a population level and where software helps to formulate the diagnoses.
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Annex 3. Methods used to derive a complete series of annual 
estimates for each covariate, 1985–2015

A complete series of annual estimates for each of the three covariates was obtained or constructed 
between 1985 and 2015.

GDP per capita measured in purchasing power parity (PPP) equivalent dollars using 2011 as the baseline 
year were taken from the World Bank Group (1) with estimates from other sources (e.g. the International 
Monetary Fund, the Organisation for Economic Co-operation and Development, WHO National Health 
Accounts and the Institute for Health Metrics and Evaluation) used to inform trends in instances with 
missing country-years in the World Bank Group data set. A five-year moving average was applied to this 
GDP series to smooth year-to-year GDP fluctuations.

General fertility rate (GFR) estimates were calculated using annual series of live births and the populations 
of women aged 15–49 years, which were constructed using estimates from UNPD (2).

Skilled attendant at birth (SAB) coverage estimates consist of time series derived using data from 
household surveys and other sources, obtained from a database maintained by UNICEF (3). Although 
other sources of SAB data were consulted, only the UNICEF data were used because they adhere strictly 
to the indicator’s definition (4). For countries with any value of SAB less than 95% and with four or more 
observations, annual series were estimated by fitting a regression model with time as the sole predictor 

http://data.unicef.org/maternal-health/maternal-mortality.html
http://data.unicef.org/maternal-health/maternal-mortality.html
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Annex 4. Adjustment factor to account for misclassification of 
maternal deaths in civil registration and vital statistics, literature 
review of specialized studies

Country Period/year Adjustment factor

Australiaa 1994–1996 1.23

Australiab 1997–1999 1.80

Australiac 2000–2002 1.97

Australiad 2003–2005 2.03

Austriae 1980–1998 1.61

Brazilf 2002 1.40

Canadag 1988–1992 1.69

Canadah 1997–2000 1.52

Denmarki 1985–1994 1.94

Denmarkj 2002–2006 1.04

Finlandk 1987–1994 0.94

Francel December 1988 – March 1989 2.38

Francem 1999 1.29

Francen 2001–2006 1.21

Franceo 2007–2009 1.21

Guatemalap 1989 1.84

Guatemalap 1996–1998 1.84

Guatemalaq 2000 1.88

Guatemalar 2007 1.73

Irelands 2009–2011 3.40

Japant 2005 1.35

Mexicou 2008 0.99

Netherlandsv 1983–1992 1.34

Netherlandsx 1993–2005 1.48

New Zealandy 2006 1.11

New Zealandz 2007 0.85

New Zealandaa 2008 1.00

New Zealand
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Country Period/year Adjustment factor

Swedenkk 1988–2007 1.68

United Kingdomll 1988–1990 1.39

United Kingdomll 1991–1993 1.52

United Kingdomll 1994–1996 1.64

United Kingdomll 1997–1999 1.77

United Kingdomll 2000–2002 1.80

United Kingdomll 2003–2005 1.86

United Kingdomll 2006–2008 1.60

United Statesmm 1991–1997 1.48

United Statesnn 1995–1997 1.54

United Statesoo 1999–2002 1.59

United Statesoo 2003–2005 1.41

�4�L�K�P�H�U �������°�°

a  Australian Institute of Health and Welfare (AIHW), National Health and Medical Research Council (NHMRC). Report on maternal deaths in 
Australia 1994–96. Cat. no. PER 17. Canberra: AIHW; 2001.

b  
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Country and 
territory MMRb
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Annex 8. Estimates of maternal mor talit y ratio (MMR, maternal 
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Annex 9. Trends in estimates of maternal mor talit y ratio  
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Annex 11. Trends in estimates of maternal mor talit y ratio  
(MMR, maternal deaths per 100 000 live bir ths), by UNICEF region, 
1990–2015

UNICEF region

MMR % change in 
MMR between 
1990 and 2015

Average annual %  
change in MMR between 

1990 and 20151990 1995 2000 2005 2010 2015

Sub-Saharan Africa 987   928 846 717 624 546 45 2.4

Eastern and Southern 
Africa 926   858 755 636 509 417 55 3.2

West and Central 
Africa 1070  1020 956 814 749 679 37 1.8

Middle East and North 
Africa 221   198 170 145 122 110 50 2.8

South Asia 558   476 388 296 228 182 67 4.5

East Asia and the Pacific 165   134 118   98   78   62 62 3.9

Latin America and 
Caribbean 135   117   99   88   81   68 49 2.8

Central and Eastern 
Europe and the 
Commonwealth of 
Independent States   69     71   56   43   29   25 64 4.2

Least developed 
countries 903 832 732 614 519 436 52 2.9

World 385 369 341 288 246 216 44 2.3

UNICEF: United Nations Children’s Fund.
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Annex 12. Estimates of maternal mor talit y ratio (MMR, maternal 
deaths per 100 000 live bir ths), number of maternal deaths, and 
lifetime risk, by UNFPA region, 2015

UNFPA region MMR

Range of MMR uncertainty (UI 80%)
Number of 

maternal deaths

Lifetime risk of  
maternal death:  

1 inLower estimate Upper estimate

Arab States 162 138 212   15 000  170

Asia and the Pacific 127 114 151   85 000   350

Eastern and Southern 
Africa 455 419 556   88 000     45

Eastern Europe and 
Central Asia   25   22   31     1 000 1 900 

Latin America and the 
Caribbean   68   64   77     7 290   670

West and Central Africa 676 586 862 105 000     27

Non-UNFPA list     9     9   10     1 200 6 300 

World 216 207 249 303 000   180
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Annex 13. Trends in estimates of maternal mor talit y ratio  
(MMR, maternal deaths per 100 000 live bir ths), by UNFPA region, 
1990–2015

UNFPA region

MMR % change in 
MMR between 
1990 and 2015

Average annual % 
change in MMR 

between 1990 and 20151990 1995 2000 2005 2010 2015

Arab States 306 285 250 216 181 162 47 2.5

Asia and the Pacific 353 316 271 209 160 127 64 4.1

Eastern and Southern Africa 913 858 766 652 548 455 50 3.3

Eastern Europe and Central 
Asia 73 68 56 44 29 25 66 4.2

Latin America and the 
Caribbean 135 117 99 88 81 68 50 2.8

West and Central Africa 1100 1040 973 819 740 676 39 1.8

Non-UNFPA list 14 13 11 11 10 9 36 1.6

World 385 369 341 288 246 216 44 2.3

UNFPA: United Nations Population Fund.
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Annex 14. Estimates of maternal mor talit y ratio (MMR, maternal 
deaths per 100 000 live bir ths), number of maternal deaths, and 
lifetime risk, by World Bank Group region and income group, 2015

World Bank Group region and 
income group MMR

Range of MMR uncertainty (UI 80%)Number of 
maternal 
deaths

Lifetime risk of 
maternal death: 

1 in
Lower  

estimate
Upper  

estimate

Low income 495 468 586 113 000     41

Middle income 185 170 221 188 000   220

Lower middle income 253 229 305 169 000   130

Upper middle income   55   47   73   19 000  970

Low and middle income 242 232 279 300 000   150

East Asia and Pacific   63   57   77   18 000 860

Europe and Central Asia   25   22   31     1 000 1 900

Latin America and the Caribbean   69   64   79 6 200  670

Middle East and North Africa   91   78 116 7 800  350

South Asia 182 157 223
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Annex 17. Trends in estimates of maternal mor talit y ratio  
(MMR, maternal deaths per 100 000 live bir ths), by UNPD region, 
1990–2015

UNPD region

MMR
% change in 

MMR between 
1990 and 2015

Average annual % 
change in MMR 
between 1990 

and 20151990 1995 2000 2005 2010 2015

Africa 870 834 770 654 565 495 43 2.3

Sub-Saharan Africa 996 939 858 728 635 555 44 2.3

Asia 329 293 251 195 149 119 64 4.1

Europe   31   30   21   17   14   13 58 3.6

Latin America and the 
Caribbean 135 117   99   88   81   67 50 2.8

Northern America   11   11   12   13   14   13 –18 –0.6

Oceania 159 138 134 108   91   82 48 2.7

More developed regions   23   22   17   15   13   12 48 2.6

Less developed regions 430 409 377 319 272 238 45 2.4

Least developed countries 903 832 732 614 519 436  52 2.9

Less developed regions, 
excluding least developed 
countries 328 303 276 230 196 174 47 2.5

World 385 369 341 288 246 216 44 2.3

UNPD: United Nations Population Division.
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Annex 19. Trends in estimates of maternal mor talit y ratio  
(MMR, maternal deaths per 100 000 live bir ths), by countr y,  
1990–2015
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Country and 
territorya 

MMRb

% change 
in MMR 
between 
1990 and 

2015c

Average 
annual % 
change in 

MMR between 
1990 and 2015

Range of uncertainty 
on annual % change 

in MMR (80% UI) Progress 
towards 
MDG 5Ad1990 1995 2000 2005 2010 2015

Lower 
estimate

Upper 
estimate

Venezuela 94 90 90 93 99 95 –1.1 –0.1 –1.3 0.9 NA

Viet Nam 139 107 81 61 58 54 61.2 3.8 1.6 5.2
Making 

progress

West Bank 
and Gaza 
Stripf 118 96 72 62 54 45 61.9 3.8 1.8 5.8

Making 
progress

Yemen 547 498 440 428 416 385 29.6 1.4 –0.8 3.0
No 

progress

Zambia 577 596 541 372 262 224 61.2 3.8 2.6 5.2
Making 

progress

Zimbabwe 440 449 590 629 446 443 –0.7 0.0 –1.4 0.9
No 

progress

MDG: Millennium Development Goal; NA: not available; UI: uncertainty interval.
a  Estimates have been computed to ensure comparability across countries, thus they are not necessarily the same as official statistics of the 




