
Maternal and Adult Mortality 
 
 
Rationale 
  
The sibling history module is a measurement instrument widely administered to estimate levels 
of pregnancy-related mortality (henceforth, maternal mortality) and for sex and age-specific 
levels of mortality including adult mortality.   
 
• Maternal mortality 
 
Maternal mortality, like infant and under-5 child mortality, is an indicator of socio-economic 
conditions.  Its practical appeal, however, is its role as a ‘sentinel indicator’.  That is, since 
maternal deaths are largely preventable through adequate pre-natal and delivery care, the level 
of maternal mortality is indicative of the effectiveness and quality of the health care system. A 
high level of maternal mortality likely reflects sub-par functioning of the health care system.   
 
The WHO definition of a maternal death is the death of a woman while pregnant or within 42 
days of termination of pregnancy, irrespective of the duration and the site of the pregnancy, 
from any cause related to or aggravated by the pregnancy or its management, but not from 
accidental or incidental causes (ICD-10 Volume 2. Section 5.8).  
 
In surveys administering the sibling history module, however, information is collected on 
pregnancy-related deaths, which are used as a proxy for maternal deaths.  A pregnancy-related 
death is the death of a woman while pregnant or within 42 days of termination of pregnancy, 
irrespective of the cause of death (ICD-10 Volume 2. Section 5.8).  Bearing in mind the different 
definitions, the description of the sibling history module simply uses the term ‘maternal’ to refer 
to ‘pregnancy-related’.   
 
• Adult mortality 
 
Declining infant and under-5 mortality rates go hand-in-hand with an ageing population, and 
health specialists and demographers are turning more focus to patterns of adult mortality.  
Premature deaths, often defined as deaths under age 60 years, have effects on society both 
economically as well as socially when families are devastated by the early death of spouse or 
parent.  International organizations including the World Bank and World Health Organization 
(WHO) monitor adult mortality between 15 and 59 years.  
 
In settings where the vital registration system is not fully functioning, or does not produce 
reliable data, information from the sibling history module can provide reliable estimates of all-
cause mortality for any age and sex group.   
 
• Causes of death 

 
In addition to the sibling history module that estimates levels of mortality, another mortality-
related instrument useful in areas lacking physician-certified cause of death information is the 
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international standard verbal autopsy (VA). 1  The VA instrument can be administered to assess 
the causes of deaths, including causes of maternal mortality (as opposed to pregnancy-related 
mortality), as a rider on a national household survey or it can be administered separately in a 
population of interest.  WHO is coordinating the development of automated algorithms to 
analyse verbal autopsy data that would automatically assign the most probable underlying 
cause of death for various age groups.2  Further details on the VA instrument and the analytical 
algorithm can be found on the WHO Health statistics and information systems website: 
http://www.who.int/healthinfo/statistics/verbalautopsystandards/en/. 
 
Experience and evidence 
 
• Experience  

o The original maternal mortality measurement approach adapted for areas with 
inadequate data sources started in the late 1980s.  First, the indirect sisterhood 
method was developed based on four questions and required a relatively small 
sample size in countries with high maternal mortality.3  Second, the DHS Project 
expanded and adapted the question set to allow direct estimates of maternal 
mortality from sibling history data.4  The direct method requires a larger sample 
than the indirect method, but entails fewer assumptions and provides estimates 
that are more precise and for a more recent time period.  

o Since the 1990s, the sibling history module is used as an add-on module in 
Demographic and Health Surveys (DHS), and more recently in Multiple Indicator 
Cluster Surveys (MICS) to compute direct estimates of maternal mortality. 

 
• Evidence 

o Due to the large margin of error around the estimate, a relatively large sample size 
is needed especially in countries where the number of births is low. 

o The sibling history module used in standard DHS and MICS surveys, where the age 
criteria for individual respondents is 15-45 years, is not ideal for measuring adult 
mortality (15-59 years). That is because relative errors are very uncertain for ages 
35+ and increasingly so with each 5-year age group.  The precision of adult mortality 
estimates suffer from a downward bias. 

o Some degree of under-reporting of deaths to a women of reproductive age for 
different reasons occur for several reasons: 1) the respondent did not know that the 
deceased woman was pregnant, especially if the death happened early in the 
pregnancy; 2) the respondent feels the event of death was too sensitive to report; 
or 3) lack of recall of an event in the past.   

o An analytical limitation includes the fact that maternal deaths recorded in the 
module and cannot be linked to other household or individual-level information.  In 

1 WHO, HMN, In-Depth Network. 2012. Verbal autopsy standards: The 2012 WHO verbal autopsy 
instrument Release Candidate 1. 
2 The 2012 WHO verbal autopsy instrument. 
http://www.who.int/healthinfo/statistics/verbalautopsystandards/en/ 
3 Graham, Brass and Snow. 1989. Estimating maternal mortality: the sisterhood method. Stud Fam Plann. 
1989 May-Jun;20(3):125-35;  WHO & UNICEF. 1997. The Sisterhood Method for Estimating Maternal 
Mortality: Guidance notes for potential users. 
http://whqlibdoc.who.int/hq/1997/WHO_RHT_97.28.pdf?ua=1 
4 Stanton C, Abderrahim N, Hill K. 1997. DHS Analytical Report No. 4. DHS Maternal Mortality Indicators: 
An Assessment of Data Quality and Implications for Data Use.   
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other words, it cannot be linked to other determinants hypothesized to influence 
maternal mortality, such as antenatal or delivery care, or socio-economic 
determinants; it cannot even be evaluated in terms of rural and urban since the 
module does not collect information on the place of residence of the siblings.   In 
the 2010 Afghanistan Mortality Survey, however, the standard was slightly adapted 
to obtain information on residence: Where does he/she usually live (urban or rural 
residence)?  When was the last time you had contact?  This was an attempt to 
establish maternal mortality by residence, and to ascertain the reliability of the 
information by the time since last contact between the respondent and the 
respondent.   

 
 
Core module 
 
• The sibling history module from the DHS, last revised on August 6, 2013, is the standard 

sibling history module.5  In the DHS questionnaires from 1989-1995 there were some 
differences in the modules, for example, placing restrictions on data collection depending 
on the age that the sister that died.    

• The module may be incorporated in both women’s and men’s individual questionnaires.  
Individual respondents are asked about all of their biological siblings and information is 
recorded for all siblings, regardless of age and year of death.   

• The pooling of the data from male and female respondents yields a larger sample and 
therefore more precise estimates of maternal mortality (with smaller confidence intervals).  
The data collected from men and women were found to be equally reliable.6   

• Indicators 
1. Maternal mortality ratio (MMR)- number of maternal deaths per 100 000 live births 
2. Adult mortality (45q15)- probability of dying 15-59 years, expressed per 1000 

population 
3. Maternal mortality rate (MMRate)- number of maternal deaths per 1,000 women of 

reproductive age 
4. Adult lifetime risk of maternal death- probability of a 15-year-old woman eventually 

dying from a maternal (expressed in 1 in x number of births) 
5. Proportion of maternal deaths among all female deaths (PMDF)- number of 

maternal deaths divided by the total deaths among women aged 15–49 years 
• Sibling history module (DHS, August 6, 2013) 
 
  

5 Last revision (August 6, 2013) available from http://dhsprogram.com/publications/publication-dhsqm-
dhs-questionnaires-and-manuals.cfm 
6 Merdad L, Hill K, and Graham W. 2013. Improving the Measurement of Maternal Mortality: The 
Sisterhood Method Revisited. DOI: 10.1371/journal.pone.0059834 
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Related Modules to Measure Adult Mortality 
 
 
1. DEATHS IN THE HOUSEHOLD (DIRECT ESTIMATE) 

 
In addition to the sibling history module, there are other approaches to measuring mortality 
from surveys.  An example of another direct approach—i.e. computation of estimates that does 
not depend on models or assumptions-- is to administer a set of questions about deaths in the 
household in a defined period of time prior to the survey e.g., 2 or 5 years. A larger observation 
period will yield a larger number of deaths for more precise estimates (although the reference 
period will be less precise, and the recall bias larger, hence a trade-off).   
 
• The household deaths recorded may furthermore be linked to a verbal autopsy 

questionnaire, to collect information on signs and symptoms leading to death, and using this 
to assign a probable underlying cause of death. This module can be used for estimating 
mortality by age and sex, including adult mortality.  It is not appropriate, however, for 
estimating early childhood mortality since information on exposure time of surviving infants 
is not collected.  The Household death module may also serve to measure maternal 
mortality (and pregnancy-related mortality separately) if it is linked to the verbal autopsy 
questionnaire.   

 
 
• Household deaths module (2010 Afghanistan Mortality Survey, next page) 
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2. ORPHANHOOD METHOD (INDIRECT ESTIMATE) 
 
An example of an indirect adult mortality measurement is the orphanhood method, also called 
the parental survivorship method. During data collection, the method involves recording 
information in the household roster from two simple questions on whether the household 
member’s biological mother and father was alive: “Is your (biological) mother still alive?” and “Is 
your (biological) father still alive?” The proportion of mothers (or fathers) surviving among 
respondents of a given age then represents an average of survival probabilities from the 
mother’s age at the birth (or father’s age at the conception) to the age of the respondents. The 
procedures used to assess the orphanhood data are described in detail in the United Nations 
Methods for Estimating Adult Mortality7 and the Manual X Indirect Techniques for Demographic 
Estimation.8 
 
The indirect orphanhood method is a method conceived in the 1960-1970s to produce plausible 
estimates of adult mortality based on reported proportions of respondents whose mother or 
father is still alive.9,10  Estimates of adult mortality represent averages of mortality experienced 
over the period that the parents of respondents were exposed to the risk of dying. 
 
It produces measures further back in time than direct measures and infer a broad trend of 
mortality over approximately 10-15 years preceding the survey or census.  It cannot capture 
short-term or recent mortality trends. 
 
The method is based  on reliable information that is simple to collect from two questions asked 
in the household roster regarding the survivorship of individual members' biological mother and 
father. Information from the orphanhood data is converted into standard life table probabilities 
of survival and adult mortality (e.g., Hill and Trussell, Timaeus, Blacker).11,12,13  
  

7 United Nations. 2002. Methods for estimating adult mortality. Working Paper No. ESA/P/WP.175. 
http://www.un.org/esa/population/techcoop/DemEst/methods_adultmort/methods_adultmort.html 
8 United Nations. 1983. Manual X: Indirect techniques for demographic estimation. New York: United 
Nations Department of International Economic and Social Affairs. 
9 Henri L. (1960) Mesure indirect de la mortalité des adultes. Population, vol.15, no.3 (451-466).Brass W. 
and Hill K. 1973. Estimating adult mortality from orphanhood, Proceedings of the International Population 
Conference.  Liege, International Union for the Scientific Study of Population.  Vol.2, pp 111-123. 
10 Brass W. and Hill K. 1973. Estimating adult mortality from orphanhood, Proceedings of the International 
Population Conference.  Liege, International Union for the Scientific Study of Population.  Vol.2, pp 111-
123. 
11 Hill K. and Trussell J. 1977. Further developments in indirect mortality estimation.  Population Studies, 
vol. XXXI, No.2, pp 313-333.  
12 Timaeus, I.M. 1992. Estimation of adult mortality from paternal orphanhood: A reassessment and a new  
approach. Population Bulletin of the United Nations 33:47-63.  
13 Blacker J. 1977. The Estimation of Adult Mortality in Africa from Data on Orphanhood. Population  
Studies, 1977; 31:107-128. 
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Experience and evidence 
 
Experience  
• Sample surveys are the usual source of data, and the necessary questions have also been 

included in censuses.   For example, the 1975 Bolivia National Demographic Survey and the 
1992 Zimbabwe census derived estimates from the orphanhood questions and the analysis 
of these data are presented, respectively, as examples in the United Nations Methods for 
Estimating Adult Mortality 14 and the Manual X Indirect Techniques for Demographic 
Estimation.15 

 
o The orphanhood method was used in the 2010 Afghan Mortality Survey16 to ascertain 

mortality in previous decades for which there was no alternative data source, and also to 
use as a comparison with results from other approaches used in the same survey to derive 
adult mortality (i.e., sibling history and deaths in the household module).  The orphanhood 
questions, however, are not used routinely in large-scale national surveys such as DHS. 

 
Evidence 
• Caveats. Estimated probabilities of survivorship reflect parents with surviving children, not 

the whole population; Information for parents with several surviving children risks being 
over-represented in the target population; Survivorship estimates for young adults (<20) 
tend to bias upward the estimated survivorship because they may have been adopted by a 
relative who reports themselves as the (live) biological parent (‘adoption effect’). 

o The indirect method requires knowledge of fertility patterns in the past, in particular the 
mean age at birth for each sex of parent. If there has been a change in fertility, the 
estimates will be biased.  

o Mortality levels that have changed over time, and especially if the change is not linear, 
result in biased estimates of mortality in more recent periods.  

o Errors in age reporting that distort the five-year age distributions of household members 
also distort the resulting survival curves and estimates of mortality. 

o As with other indirect methods, the level of mortality is made with reference to a model life 
table. To the extent that the age pattern of mortality in the country does not follow that of 
the selected life table, the estimates of mortality may err. 

o Estimates based on the maternal orphanhood method are more robust than those based on 
paternal orphanhood, mainly due to greater dispersion of male ages at childrearing.  

o The estimates produced are ambiguous as to time since each age group gives a separate 
section of the survival curve for separate central ages.  

o Orphanhood data needs to be analysed carefully in light of potential biases, and a decision 
taken regarding how serious they are and whether and how adjustments should be made.    

  

14 United Nations. 2002. Methods for estimating adult mortality. Working Paper No. ESA/P/WP.175. 
http://www.un.org/esa/population/techcoop/DemEst/methods_adultmort/methods_adultmort.html 
15 United Nations. 1983. Manual X: Indirect techniques for demographic estimation. New York: United 
Nations Department of International Economic and Social Affairs. 
16 Afghan Public Health Institute, Ministry of Public Health (APHI/MoPH) [Afghanistan], Central Statistics 
Organization (CSO) [Afghanistan], ICF Macro, Indian Institute of Health Management Research (IIHMR) 
[India] and World Health Organization Regional Office for the Eastern Mediterranean (WHO/EMRO) 
[Egypt]. 2011. Afghanistan Mortality Survey 2010. Calverton, Maryland, USA: APHI/MoPH, CSO, ICF Macro, 
IIHMR and WHO/EMRO. 
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Indicator definitions 
 
The main indicators from the sibling history module are the maternal mortality rate (MMR) and adult 
mortality rate (AMR).  The additional indicators measured using the sibling history module are mainly 
related to maternal mortality:  Maternal mortality rate (MMRate); Lifetime risk of maternal death; 
and Proportion of maternal deaths among all female deaths (PMDF).  And, given sufficient sample 
size, levels of all-cause mortality can be computed for any age group. 
 
Detailed descriptions of these indicators are in the MMEIG joint publications.17 
 
• Main indicators 

 
Maternal mortality. The Millennium Declaration adopted MMR as an indicator of maternal health and 
set the Millennium Development Goal (MDG 5) of reducing maternal mortality from the 1990 level by 
75 percent before 2015. The MMR is the preferred measure maternal mortality because it measures 
the risk of death per risky event, or per birth.  The best measure would be per pregnancy, but reliable 
information on pregnancies are not generally available.  Although MMRs are not strictly comparable 

17 WHO, UNICEF, UNFPA, WB. 2012. Trends in Maternal mortality 1990 to 2010 
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across countries because they not age-standardized (the probability of maternal death varies by age, 
with youngest and oldest mothers at the greatest risk), but it is more comparable than the maternal 
mortality rate (MMRate) since this measure is confounded by fertility levels.   
 
The Maternal Mortality Estimation Inter-agency Group (MMEIG) was established to produce updated 
series for countries and territories using a standard approach. Inputs into their data models included 
estimates from the DHS using the standard sibling history module.18                  
 
Name Maternal mortality ratio (MMR) 
Definition Number of maternal deaths per 100 000 live births 
Numerator Age-adjusted* maternal mortality rate times 100 
Denominator Age-adjusted* GFR  
Reference perio  0-6 years prior to the survey, or 0-4 years if there are enough c      
* Age adjustment for maternal mortality rate (numerator)– Age adjustment is made by multiplying the 
unadjusted age-specific maternal mortality rates by the percentage of female household members 15-
49 in each 5-year age group between 15-49, where the sum of the percentages equals 100%.  Similar 
adjustment is made for GFR, where age-specific fertility rates are multiplied by the percentage of 
female household members 15-49 in each 5-year age group between 15-49. 
** The reference period can be made shorter if the relative errors of the age-specific mortality rates 
are less than 15-20%.  The reference period needs to be longer if the relative errors are more than 15-
20%.  The relative errors can be estimated by: the square root of the rate multiplied by one minus the 
rate, divided by the number of exposure years, all divided by the rate times 100.    This approach does 
not adjust for complex sample design, which would increase the relative error. 
 
Adult mortality. The international definition of the adult mortality rate is the probability of dying 
between the ages of 15 and 60--that is, the probability of a 15-year-old dying before reaching age 60, 
if subject to current age-specific mortality rates between those ages.19  
 
Another useful measure is 35q15, used by the DHS Program, which is the conditional probability of 
dying by age 49 given survival to age 15.  Likewise, 35q30, the conditional probability of dying by age 
65 given survival to age 30, corresponds with measures of indirect estimates from maternal and 
paternal survivorship methods used by the UN.    
 
Specific computational procedures and examples for deriving male and female life tables and adult 
mortality estimates are presented in the UN manuals and the UNFPA Tools for Demographic 
Estimation.6,7,20 

18 Maternal Mortality Estimates, UN Maternal Mortality Estimation Inter-agency Group 
http://www.maternalmortalitydata.org/publication.html 
19 United Nations Population Division. World Population Prospects. New York, United Nations, 
Department of Economic and Social Affairs  
20 Ian Timaeus. Updated July 1, 2013. UNFPA Tools for Demographic Estimation: Indirect estimation of 
adult mortality from orphanhood. http://demographicestimation.iussp.org/content/orphanhood 

Name Adult mortality (AMR) 
Definition Expressed per 1000 population, probability of dying 15-59 years 

(45q15)  
Numerator Age adjusted* mortality rates times 1000  
Denominator Number of siblings in the age group 
Reference period** 0-6 years prior to the survey (7-13 years) 
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* Age adjustment for adult mortality– Age adjustment is made by multiplying the unadjusted sex 
and age-specific mortality rates by the percentage of household members age 15-49 in each 5-
year sex and age group between 15-49, where the sum of the percentages equals 100%. 
** The reference period can be made shorter if the relative errors of the age-specific mortality 
rates are less than 15-20%.  The reference period should be longer if the relative errors of the 
age-specific mortality rates are more than 15-20%.  The relative error is the square root of the 
rate multiplied by one minus the rate, divided by the number of exposure years, all divided by the 
rate times 100.  Note that the relative errors are usually substantially larger for age groups 50-
54 and 55-59, simply due to the way the survey is designed i.e., age criteria for individual 
respondents is 15-49, so cases in older age groups are increasingly rare. These estimates are 
therefore bracketed in the report to indicate less reliability. 
 
• Additional indicators  

 
The MMRate measures the risk of death per person potentially exposed to the risk, and is 
therefore not a pure measure of risk.  For example, if the risk of maternal death per birth is the 
same in two countries but one country has a higher birth rate, then the MMRate will be higher 
than the other country with a lower birth rate.  Similarly, the risk of maternal death per birth in 
a country could be low, but if fertility is high then the MMRate will be high.   
 
Name Maternal mortality rate (MMRate) 
Definition Number of maternal deaths in a given period per 100 000 women of 

reproductive age 
Numerator Number of maternal-related deaths  
Denominator Woman-years of exposure 
Reference period Usually matches the MMR period 
 
Name Lifetime risk of maternal death 
Definition Probability of a 15-year-old woman eventually dying from a maternal cause 

(expressed in 1 in x number of births) 
Formula T15 – T50   × MMRate 

     ℓ15 
Where ℓ15 equals the probability of survival from birth until age 15 years, and 
(T15 – T50)/ℓ15 equals the average number of years lived between ages 15 and 
50 years (up to a maximum of 35 years) among survivors to age 15 years. The 
values for ℓ15, T15 and T50 are life-table quantities 
for the female population during the period in question. 

Reference period Usually matches the MMR period 
 
Name Proportion of maternal deaths among all female deaths (PMDF) 
Definition Number of maternal deaths in a given time period divided by the total deaths 

among women aged 15–49 years. 
Numerator Number of maternal deaths 
Denominator Number of deaths of women of reproductive age 
Reference period Usually matches the MMR period 
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