
Identifying non–AIDS-related and AIDS-related ma-
ternal deaths also required making certain assumptions 
about the relationship between HIV/AIDS and maternal 
mortality. Specifically, we had to make assumptions about 
the risk of AIDS-related death for a pregnant versus non-
pregnant woman, as well as the proportion of AIDS deaths 
occurring during or soon after pregnancy that are truly 
maternal deaths. Despite the risk that pregnancy poses 
for HIV-positive women, we assumed that a pregnant 
woman’s risk of dying from AIDS was less than that of a 

nonpregnant woman because women in later stages of the 
disease are not as likely to become pregnant as women 
in earlier stages of the disease and because, overall, HIV-
positive women are not as likely to become pregnant as 
HIV-negative women.17 A series of model-fitting exercises, 
coupled with inferences gained from the available empiri-
cal evidence, suggested a relative risk of 0.4.10,18 With no 
empirical evidence available on the proportion of preg-
nancy-related AIDS deaths that are truly maternal, we as-
sumed a value of 0.5. Given a possible range of 0–1, this 
choice minimizes the potential error.10

Different methodological approaches were used to es-
timate country-specific trends between 1990 and 2008, 
depending on the type of data available. Countries fell 
into three categories: those with no nationally representa-
tive data on maternal mortality generated using standard 
methodologies (14% of countries, accounting for 4% of 
global births); those that have data available from sources 
such as surveillance systems, sample surveys and period 
censuses, but lack a complete civil registration system 
(49% of countries, accounting for 82% of global births); 
and those with a complete and reliable civil registration 
system (37% of countries, accounting for 15% of global 
births).

For the latter set of countries, whose registration sys-
tems met certain criteria for quality, the death registration 
data were used directly in the analysis to derive trends in 
the MMR. In contrast, for countries in which complete 
and reliable death registration systems were lacking, the 
core of our estimation strategy was a hierarchical or mul-
tilevel model. We considered several potential predictor 
variables, including measures of socioeconomic develop-
ment, fertility and access to reproductive health services. 
The final model included the gross domestic product per 
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FIGURE 1. Estimates of the maternal mortality ratio (MMR) with 95% uncertainty  
intervals, developing regions, 1990 and 2008 

Sources: MMR—reference 8; uncertainty intervals—reference 10.
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TABLE  1. Levels and rates of change in numbers of live births, the maternal mortality ratio (MMR), and numbers of maternal 
deaths, 1990 and 2008

Region No. of maternal deaths (in 000s) MMR* No. of live births  (in 000s)

1990 2008 Average 
annual 
decline (%)

Total 
absolute 
decline

1990 2008 Average 
annual 
decline (%) 

1990 2008 Average 
annual 
decline (%)

World 546,000 358,000 2.3 188,000 400 260 2.3 137,000 136,000 0.1
Developed regions 2,000 1,700 1.1 300 16 14 0.8 12,000 12,000 0.3
CIS† 3,200 1,500 4.4 1,700 68 40 3.0 4,800 3,700 1.5
Developing regions 540,000 355,000 2.3 185,000 450 290 2.4 120,000 121,000 0.0
Africa 208,000 207,000 0.0 1,000 780 590 1.6 27,000 35,000 –1.5

Northern Africa 8,600 3,400 5.2 5,200 230 92 5.0 3,800 3,700 0.2
Sub-Saharan Africa 199,000 204,000 –0.1 –5,000 870 640 1.7 23,000 32,000 –1.8

Asia 315,000 139,000 4.6 176,000 390 190 4.0 82,000 74,000 0.5
Eastern Asia 29,000 7,800 7.2 21,200 110 41 5.5 26,000 19,000 1.7
Southern Asia 234,000 109,000 4.2 125,000 590 280 4.2 40,000 39,000 0.0
South-Eastern Asia 46,000 18,000 5.2 28,000 380 160 4.7 12,000 11,000 0.5
Western Asia 6,100 3,300 3.4 2,800 140 68 4.0 4,300 4,900 –0.7

Latin America and
the  Caribbean 17,000 9,200 3.4 7,800 140 85 2.9 12,000 11,000 0.4

Oceania 540 550 –0.1 –10 290 230 1.4 190 240 –1.4

*Maternal deaths per 100,000 live births. †Commonwealth of Independent States. Notes: Live births and maternal deaths are rounded to nearest 
100 if the value is between 1,000 and 9,999 (in 000s) and to the nearest 1,000 if the value is equal or greater than 10,000 (in 000s). MMR values are 
not rounded if they are less than 100 (per 100,000 live births) and are rounded to the nearest 10 if they are between 100 and 999. Rates of average 
annual decline have been calculated using unrounded figures. Sources: MMR and maternal deaths—reference 8; births—reference 19. 


