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Importance of death data

• Data on mortality are used for many different purposes. They are required as inputs into 

population projections  which themselves are used for a variety of policy-related and 

planning purposes.

• Mortality statistics provide an important indicator of the health and well-being of a 

population. For example, the life expectancy at birth as well as to understand differentials 

in population health among different sub-groups in the population.

• Mortality statistics provide information about the nature and efficacy of health care 

delivery systems. Thus, for example, if high levels of child mortality are observed, this 

may spur interventions to improve child health through changing models of care and 

service provision, availability of immunisation programmes etc.



Importance of death data

• To be truly useful, however, it is important that information is not only collected on the 

numbers of deaths by age and sex, but also to be able to attribute death to its 

underlying cause. Where information on cause of death is also collected, data on 

mortality can assist in helping policymakers understand a country’s trajectory through 

the epidemiological transition.



Definition of death

• The definition adopted by the United Nations Statistics Division (United Nations 2001: 

10 External link) in conjunction with the World Health Organization is:

"the permanent disappearance of all evidence of life at any time                                

after live birth has taken place (post-natal cessation of vital functions                      

without capability of resuscitation)"



Quality of mortality statistics

Vital registration system

• Usually, the mortality statistics collected in a vital registration system may be 

substantially incomplete:

• Incurred deaths but not report

• Incomplete information such as missing age, sex, cause of deaths etc. 

• Incorrect information, such as date of registration of the death, date of deaths, place 

of residence, place of death.

• There may be significant lags between occurrence and reporting, meaning that more 

recent deaths might appear to be (even more) under-reported. 

• In addition, vital registration data are frequently tabulated by place of registration and 

place of occurrence – these may not map well on to the decedent’s usual place of 

residence, meaning that analysis of spatial patterns of mortality may be misleading.



Quality of mortality statistics

Census

• Similarly, data on mortality collected in a census – deaths occurring in a household in a 

defined period of time – may be compromised. Deaths in households that dissolve on the 

death of a member or single-member households are likely to remain unreported.

• Data on mortality collected in censuses and surveys may also be compromised by 

reference period errors. Questions on mortality in census and surveys ask respondents to 

recall all deaths that occurred in a defined period of time (for example, in the 12 months or 

the year before the survey or census). Respondents may either misinterpret the period 

being referred to – in the case of questions relating to deaths in the “year before the 

census,” respondents might construe this as referring to the current calendar year – or 

may erroneously include deaths that occurred outside the period being asked, or omit 

deaths that did occur in the period. Such errors can cause serious distortions in the 

estimates of mortality produced.



Measures of all-cause mortality 

• Absolute number of deaths

• Crude death rates

• Age-specific death rates

• Age-standardised death rates 



Absolute number of deaths

• Absolute numbers of deaths which can be disaggregated by age and sex are important in 

their own right

• easily understood by decision-makers

• Numbers of deaths are also the basis for all further calculations on age-specific and age-

standardized mortality

Estimations of excess mortality (the difference between the number of deaths that have 

occurred and the number expected) have been  essential during the pandemic to 

understand the impact of COVID-19 on mortality and for informing evidence-based 

responses



Question

Which country has higher mortality?

• Country A had 41,000 deaths in 2011

• Country B had 1,000 deaths in 2011



Answer: We don’t know

• The number of deaths alone does not tell us anything about the mortality in a country.

• A large number of deaths may simply reflect a large population of people more likely to 

die (the very old).

Data in 2011 Country A Country B

Country Papua New Guinea Tonga

Population 2011 6,188,000 106,000

Deaths 41,000 1,000

Source: Data from the U.S. Census Bureau’s International Data Base



Crude Death Rate 

• Crude Death Rate (CDR) is a measure of the number of deaths in a population, relative to 

the size of the population during a given period of time. 

• Easy to understand

• Requires the least amount of information

• It helps to understand the “contribution” of mortality to population growth



Crude Death Rate: Calculation

• Generally, CDR is estimated for the period of a year (typically a calendar year running from 1 

January to 31 December)

• This eliminates possible seasonal fluctuations in mortality (for example higher mortality during 

flu seasons)

• Numerator is an estimate of reported or estimated deaths observed in the population

• Denominator can be more problematic: it should reflect the person-years of exposure to the 

risk of dying in the population over the course of the year. 

• Because this information is often not readily available, mid-year population is usually used. 

• If aggregating over 5 years, divide the average number of deaths during this period by the 

total population at the midpoint of the 5-year period. 



CDR by sex

• Useful to calculate the CDR for males, females, and both sexes combined. 

• Expect the CDR for males to be higher than for females

• Deviations from this pattern could indicate that women and girls face severe 

disadvantages in terms of health and nutrition. 

• Alternatively, there may be problems with data completeness and quality with 

systematic underreporting of female deaths. 



Question: 

Which country has higher mortality?

• Country X had a CDR of 9 in 2011

• Country Y had a CDR of 6 in 2011



Answer: We don’t know

• The CDR is also influenced by the population age structure.

• Populations with a large proportion of young children or a high proportion of elderly 

people will have relatively higher crude death rates because mortality risks are highest at 

very young and the oldest ages.

• Among other limitations, the crude death rate makes no allowance for the mortality 

pattern in a population by age. 



So which measure to use? 

Age-specific mortality rates 

• An age-specific death rate (ASDR) is the number of deaths per 1,000 people of a given 

age group in a given time period.

• Therefore differences between populations in the Crude Death Rate may reflect 

differences in their age structures rather than accurately reflect differences in individuals’ 

propensity to die given their ages.

• In most populations, mortality rates are very high in infancy, fall to a low-point in late 

childhood (around the age of 10), and increase with increasing age thereafter. 

• It therefore makes sense to calculate mortality rates by single years of age (although 

often there will be a significant element of random variation in these) or for fairly narrow 

age groups. 



Age-specific mortality rates 

High level of mortality in infancy:

• Usual practice is to estimate mortality in the first year of life separately from mortality at 

other ages in early childhood 

• Mortality in childhood is usually estimated for ages 0-1; 1-4 and then 5-year age groups 

thereafter

• An open-ended interval is used for the oldest age group (often 80 years and above) 



Age-specific mortality rates 

• An age-specific death rate is defined similarly to that of a crude death rate:



Age-specific mortality rates by age group and 

sex, Lao PDR (2015) 

Data source: 4th Population and Housing Census, Lao PDR (2015)



Question: Can we sum up nMx from all age 

groups to get CDR?

• The answer is NO.

• We need to use weights: the population’s proportionate age distribution nCx

• The proportion of the total population that belongs to the age interval x to x+n is 



ASDRs and CDR

• As such, the CDR is a weighted average of age-specific death rates 

(ASDRs). 

21



Age standardisation

• Crude Death Rates cannot be compared across populations unless they have the same 

(or very similar) age distributions.

• To facilitate comparisons of this kind, the effects of differing age structures need to be 

removed before valid comparisons can be drawn. The process of doing this is called 

standardisation. 



What is standardisation?

• Suppose we need to compare mortality rates in two different countries, Sweden and 

Ecuador. 

• In 1994 the crude death rate in Sweden was 10.5 per 1000 person-years, and in Ecuador 

was 5.6 per 1000 person-years. 

• Does this mean that the risk of dying in Sweden was greater than in Ecuador?



What is standardisation?

• The problem with this 

comparison is that the two 

populations under study have 

very different age structures.

• This is illustrated by the 

diagram.



Age-standardised mortality rate formula

SR is the age-standardised rate for the population being studied

ri is the age-group specific rate for age group i in the population being studied

Pi is the population of age group i in the standard population



Back to age-specific rates…

• So crude death rates can be misleading. We can see more clearly why this happens if we 

divide up our data by age-group - in other words, if we stratify the data by age-group. This 

gives age-specific death rates.

• The age-specific rates for Ecuador are higher than for Sweden within each age group



Age as a confounder (ສັບສົນ)

• The crude death rate is higher for Sweden because Sweden has a greater proportion of 

older people, and older people have higher death rates than younger people.

• We can think of this as an example of confounding.

• Confounding arises from the situation where an association between an exposure and an 

outcome is entirely or partially due to another exposure (called the confounder).

• Mortality varies greatly with age and age structure differs between populations and 

changes over time. Therefore, age is almost certain to confound comparisons of the death 

rates for different populations or points of time.



Types of standardization 

• Standardisation allows a single index of comparative mortality to be derived, in a way that 

permits comparison of mortality measures that are free of the effects of the underlying age 

distributions of the populations under observation.

• There are two methods of standardisation, direct and indirect.



Direct standardisation

• In direct standardisation, we take the observed age-specific mortality rates from each 

study population and apply them to a specified standard population with a known age 

structure. 

• This gives an age-adjusted number of deaths for each study population which can be 

used for comparisons.

• In other words, we compare the two populations by working out how many deaths there 

would be if each population kept its own observed age-specific mortality rates, but the 

structure of each population was the same.



Standard population

• The age distribution of an (imaginary) standard population might be something like this:

• A standard population can be presented in 1,000s, 10,000s, 100,000s or millions. It does 

not matter because the numbers are only used to weight the estimates we obtain from the 

population of interest. In fact, some standard populations are presented as proportions 

that sum to one.



Direct standardisation - example

• We can then calculate how many deaths we would expect in Sweden and Ecuador if we 

applied the observed age-specific mortality rates for each of these countries to the 

standard population.

• Taking Sweden first, we multiply each age-specific mortality rate by the number of people 

in the corresponding age category in the standard population.

= (2.4/1000)

*33,000

= (0.45/1000)
*56,000



Example - Sweden

• Now we can find the total number of deaths that would have been expected if Sweden 

had had the same age structure as the standard population.

• If we divide this by the total number of person-years in the standard population, we get an 

age-adjusted (or age-standardised) mortality rate for Sweden.

= 25.2+79.2+ 

466.4



Example - Ecuador

• Doing the same thing for Ecuador 



Example – comparing the two

• We have now removed the confounding effect of the differences in age structure between 

the two populations, and we can now make a more valid comparison of their mortality 

rates standarising the age structure of the populations being compared.



Choosing the standard population 

• The standard population used can be any population: it could even be one of the 

populations we are studying. It is important to specify which standard population was 

used, because the choice of standard population can affect the results of the comparison.



Example: Using Ecuador as the standard 

population

• Here we apply Swedish mortality rates to the Ecuadorian population 



Example: Using Ecuador as the standard 

population

• Now we can compare Ecuador and Sweden again, this time using the observed mortality 

rate in Ecuador and the standardized one for Sweden 



Choosing standard population

• To prevent inconsistencies, one common 

approach when comparing 2 populations 

is to create a standard population whose 

age distribution is an average of the 2 

populations

• Another approach is to use “ideal” 

pre-defined standard populations as 

the standard population. Can choose 

Europe (older), Africa (younger), 

World (in between)

• Pyramids of these populations is 

shown on the left



Caveats for direct standardisation

• In order to carry out a direct standardisation we need:

• the age-specific rates for all the populations under study (or enough data to calculate 

them)

• an appropriate standard population with a known age distribution

• The summary rates obtained this way are useful for comparison only, and the absolute 

value of the comparison is influenced by the choice of standard population.

• We have to be careful with the interpretation of directly standardized rates. The actual 

values of the age-standardised rates that we have calculated are meaningless, because 

they do not relate to any real population. They should only be used to make comparisons, 

not to describe any particular population.



Indirect standardisation

• In direct standardisation, we take the observed age-specific mortality rates from a study 

population and apply them to a standard population in order to calculate an age-adjusted 

summary rate.

• Another approach to comparing mortality in populations can be used if we only know:

• the age-specific mortality rates for a standard population

• the age structure of the study populations

• the total number of deaths in the study populations

• In many countries, it is sometimes difficult to have death rates (no detailed data by age 

but only total number of deaths), or death rates are unstable (e.g. in small populations). 

Also there might be problems with the accuracy of death data



Indirect standardisation

• We can therefore calculate the number of deaths that would be expected if both 

populations had the same (standard) age-specific death rates, but kept their real age 

structure. 

• To use indirect standardisation on (for example) death rates:

1) we apply a set of standard age-specific death rates to the real age structure of the 

study population,

2) then compare the total number of expected (calculated) deaths with the number 

actually observed.



Indirect standardisation - Example

• Use Sweden and Ecuador again

• Use the ASMR in Sweden as standard

• Calculate expected number of deaths in Ecuador if they had Sweden’s ASMRs. 

• We do this by taking the number of people in each age group of the study (Ecuadorian) 

population and multiplying it by the corresponding age-specific mortality rate in the 

standard (Swedish) population.



Indirect standardisation - Example

𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑑𝑒𝑎𝑡ℎ𝑠

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑑𝑒𝑎𝑡ℎ𝑠
=
64,700

42,561
= 1.52

= 0.45 x 7,498



Standardised mortality rate

• The ratio of observed to expected deaths calculated in this way is called a standardised

mortality ratio (SMR) and is usually multiplied by 100 and expressed as a percentage.

• This means that 52% more deaths are observed than we would expect if Ecuador had the 

same mortality pattern as Sweden.

• Therefore age-standardized CDR for Ecuador = 1.52 x CDR (standard) = 1.52 x 10.5= 

15.96 per 1,000   

𝑆𝑀𝑅 =
𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑑𝑒𝑎𝑡ℎ𝑠

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑑𝑒𝑎𝑡ℎ𝑠
=
64,700

42,561
= 1.52



Comparison of direct and indirect 

standardisation

• Direct and indirect standardisation usually give similar results in practice. 

• In general, direct standardisation is preferred to the indirect method. This is because, in 

direct standardisation, the age-specific rates of the study populations are applied to just 

one standard population i.e. the weights applied to the age-specific rates are the same.

• In indirect standardisation, the weights applied to the standard age-specific rates depend 

on the age structure of the study populations. If there are large differences in age 

structure between the study populations the SMRs calculated would be based on different 

weightings and not comparable.



When to use direct or indirect standardisation

• Direct standardisation requires that we know the age-specific rates of mortality in all the 
populations under study. 

• Indirect standardisation only requires that we know the total number of deaths and the 
age structure of the study population, and thus indirect standardization may be the only 
feasible method if age-specific rates are not available.

• Indirect standardisation is preferable when there are small numbers in particular age 
groups. If we undertook direct standardisation under these circumstances, the estimated 
rates would be subject to substantial sampling variation.

• With indirect adjustments we can choose rates from a large population as standard, thus 
minimising the effects of sampling error.

• A common use of indirect standardisation is to compare mortality in sub-populations using 
the age-specific rates of the whole population, as in the example that follows. In such a 
situation, the number of events observed in the sub-population may be too few to derive 
robust estimates of mortality rates



Indicators of child mortality 

• Infant mortality rate and under-five mortality rate are key 

SDG indicators under Goal 3 on good health and 

wellbeing

• Child mortality is a vital indicator of child health and 

overall national development

SDG Target 3.2

By 2030, end preventable deaths of newborns and children 

under 5 years of age, with all countries aiming to reduce 

neonatal mortality to at least as low as 12 per 1,000 live 

births and under-5 mortality to at least as low as 25 per 

1,000 live births 



Let’s hear more from Hans Rosling about 

child mortality

https://www.ted.com/talks/hans_rosling_the_good_news_of_the_decade_we_re_winning_the_war_
against_child_mortality

https://www.ted.com/talks/hans_rosling_the_good_news_of_the_decade_we_re_winning_the_war_against_child_mortality


Sources of data for estimates of child mortality

• Whilst a universal civil registration system is the ultimate source of data for estimating child 

mortality statistics on a continuous basis, coverage and quality is variable in many 

countries. 

• Household surveys and censuses are a common data source for child mortality estimates 

and may be collected using either direct or indirect methods.

Direct methods

Census: Respondents asked about deaths in 

the household during a specified time period 

Surveys: Detailed birth history is collect for 

each birth that a woman has had in her lifetime 

Indirect methods

Census: Female respondents asked about 

children ever born and children still alive

Surveys: Female respondents asked about 

children ever born and children still alive



Birth Histories

• Indicators on child mortality are usually estimated from survey data using birth histories:

• A full birth history  is a complete list of all children the woman has ever given birth to.  

• Birth histories include all live births, including children who later died (stillbirths, 

miscarriages or abortions are omitted)

• Important! Not to be confused with pregnancy histories

• Pregnancy histories are not used in the estimation of child mortality. 

• Pregnancy history is a list of all pregnancies that a woman recalls, with any possible 

pregnancy termination (not only a live birth).  

• This data is collected mainly for information about contraceptive use dynamics 



Under-5 Mortality Rate (U5MR)

• Mortality among children aged less than 5 years old

• The under-five mortality rate is defined as deaths in children aged 0-4 years in a given 

population over a specified time period, divided by the total number of live births in that 

population over the same period. 

Relevance: Under-five mortality measures child survival.  It also reflects the social, economic 

and environmental conditions in which children live. Malnutrition contributes to approximately 

45% of deaths of children under 5 years. 



Source: AbouZahr C et al. (2010), Mortality statistics: a tool to improve understanding and quality



Concepts in early life mortality 

Source: Rowland, D.T (2003) Demographic Methods and Concepts



Infant Mortality Rate (IMR) 

• Mortality among infants aged less than one year (neonatal and post-neonatal deaths)

Relevance: Infant mortality rates are an important marker of the overall health of a society.  

High infant mortality rates are generally indicative of unmet human health needs in sanitation, 

health care, nutrition and education.  



Neonatal mortality rate (NNMR) 

• Mortality among infants aged less than 28 days

• May be sub-divided into early neonatal deaths, occurring during the first seven days of life 

and late neonatal deaths, occurring after the seventh day but before 28 days of completed 

life. 

Relevance: Mortality during the neonatal period accounts for a large proportion of child 

deaths and is considered a useful indicator of maternal and newborn care. Most neonatal 

deaths (75%) occur during the first week of life. 



Trends in IMR and NNMR in Lao PDR 

between 1978-2017

Source: Louangpradith, V et al. (2020), Trends and risk factors for infant mortality in the Lao People’s Democratic Republic 



Calculating IMR (1)

• There are two principal categories of estimation methods for calculating infant and child 

mortality rates: direct and indirect. 

• Direct methods of calculation use data on the date of birth of children, their survival 

status, and the dates of death or ages at death of deceased children. 

• Indirect methods use information on survival status of children to specific cohorts of 

mothers, typically age cohorts or time since first birth cohorts.



Calculating IMR (2)

Data requirement

• The direct methods require data that are usually obtained only in specifically designed 

surveys with birth histories or from vital statistics systems. 

• The indirect methods can utilize data that are commonly collected in censuses and 

many general surveys: the number of children ever born and the number living to women 

and the age or time since first birth for the women. 

• Unlike the direct methods, the indirect methods are very dependent upon several 

assumptions that may or may not hold true: little or no change in fertility levels and age 

patterns, no change or a linear decline in mortality, and a pattern of mortality by age that 

conforms to known “families,” basically derived from European experience. 



Calculating IMR (3)

• Both types of methods can suffer from errors in data, probably equally, from the omission 

of deceased children. 

• Estimation of infant mortality, using direct methods, depends on the correct reporting of 

age at death as under or over one year. 

• The heaping of deaths at age 12 months is common, and to the extent that it causes a 

transfer of deaths across the one-year boundary, infant mortality rates may be somewhat 

underestimated. 

• On the other hand, under-two and under-five mortality rates are little affected by heaping. 

• The misreporting of birth dates can also affect direct estimates, but unless the 

misreporting occurs much more for deceased children, mortality rates are little affected.



Calculating IMR (4)

• Estimates of indirect methods can suffer if women do not know their ages or the age of 

their first child, as is common in many less-developed countries. 

• The bias that results can be even greater if age is estimated on the basis of 

characteristics linked directly or indirectly to mortality levels; for example, number of 

children ever born. 

• Censuses and surveys not specifically designed to gather data for mortality estimation 

have also been shown to be very prone to suffer from omission of reports of dead 

children. 

• On the other hand, there have also been some cases where both stillbirths and live births 

have been included in the answer to the question on children ever born, thus leading to 

overestimates of mortality rates. 



Calculating IMR (5)

• Violations of the assumptions of the indirect methods also commonly occur. 

• An implicit assumption of the indirect methods is that the births of a cohort of women 

represent the children born in a time period. Studies have shown that births to women 20–

24 (and in some cases to women 25–29) have more elements of high risk of mortality 

than do all children born within the last five years of a survey.

• Location of the estimate in time. Indirect methods estimate the probability of dying on the 

basis of experience that can extend over many years, resulting in an average over that 

period. Depending on changes in fertility and trends in mortality, the methods used to 

place the mortality estimate in time can be more or less in error.



Calculating IMR (6)

• Because of the number of assumptions that may or may not hold, but that need to be 

made to use the indirect methods and the limited amount of information that they provide, 

DHS has chosen to use direct estimation methods. There are three variants of direct 

estimation methods for estimating infant mortality rates and other rates:

• A vital statistics approach in which the numbers of deaths to children under age 12 

months in a particular period are divided by the numbers of births in the same period. 

What is estimated is a rate of mortality but not a probability; a variation in the number of 

births with time will change the rate without changes in the underlying probabilities. To 

correct this, separation factors would need to be used, which would have to come from 

the other variants. 



Adults mortality rates

• The adult mortality rate refers to the number of adults aged between 15-49 years in a 

specified geographic area (country, state, county, etc.) dying divided by the number of 

person-years lived of adults aged 15-49 years for the same geographic area (for a 

specified time period, usually a calendar year) and multiplied by 1,000. 

=
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑑𝑢𝑙𝑡𝑠 𝑎𝑔𝑒𝑑 15 − 49 𝑦𝑒𝑎𝑟𝑠 𝑑𝑦𝑖𝑛𝑔

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛 − 𝑦𝑒𝑎𝑟 𝑙𝑖𝑣𝑒𝑑 𝑜𝑓 𝑎𝑑𝑢𝑙𝑡𝑠 𝑎𝑔𝑒𝑑 15 − 49 𝑦𝑒𝑎𝑟𝑠
𝑋1,000

• Data on adult mortality can be collected in censuses either by including questions about 

recent deaths in households.



Adults mortality rates

Source: https://dhsprogram.com/pubs/pdf/FR128/12Chapter12.pdf



Adults mortality rates, Thailand
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Maternal Mortality 

• Maternal deaths include the death of a woman during pregnancy, childbirth, or within 42 

days of termination of a pregnancy from any cause related to the pregnancy or its 

management (excluding deaths due to accidental or incidental causes) 

• Other than civil registration, there are two widely used approaches for the collection of 

pregnancy-related mortality:

1) Full sibling history (FSH) 

2) Collection of data on recent household deaths from a large household survey or 

census



Definitions

Maternal death

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 but not 

from accidental or incidental causes.

▪ Death must be attributed directly or 

indirectly to pregnancy or childbirth

▪ Requires medical certification or verbal 

autopsy

▪ Cannot be obtained through surveys or 

censuses

Pregnancy-related death

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

▪ Cause of death certification not needed

▪ Can be obtained through surveys or 

censuses

UN Interagency maternal mortality estimates conform to the definition of maternal death



Maternal Mortality Ratio (MMR)

• The number of maternal deaths in a period per 100,000 live births in the same period.  

• Note the use of live births rather than pregnancies in the denominator 

Relevance: High number of maternal deaths in some countries reflects inequalities in access 

to quality health services and highlights the gap between rich and poor. 

𝑀𝑀𝑅 =
𝑅𝑒𝑐𝑜𝑟𝑒𝑑𝑒𝑑 𝑜𝑟 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑚𝑎𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑒𝑎𝑡ℎ𝑠

𝑇𝑜𝑡𝑎𝑙 𝑟𝑒𝑐𝑜𝑟𝑑𝑒𝑑 𝑜𝑟 𝑒𝑠𝑡𝑚𝑎𝑡𝑒𝑑 𝑙𝑖𝑣𝑒 𝑏𝑖𝑟𝑡ℎ𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑝𝑒𝑟𝑖𝑜𝑑
𝑋100,000



Maternal Mortality Ratio (MMR) – Lao PDR, 

East Asia & Pacific

Source: WHO, UNICEF, UNFPA, World Bank Group, and the United Nations Population Division.  

Trends in Maternal Mortality: 2000-2017, WHO (2019)



Sources of maternal mortality data and their 

limitations

• Maternal mortality data can come from a variety of sources:

• Vital registration

• Considered gold standard

• Good in only about a third of countries

• Extensive under-reporting and misclassification

• Even in countries with complete vital registration, 

maternal deaths may be underreported by a factor of 

1.5 – 3.0



Sources of maternal mortality data and their 

limitations

• Maternal mortality data can come from a variety of sources:

• Vital registration

• Household surveys (sisterhood method)

• Pregnancy-related deaths

• MMR very imprecise, large confidence intervals

• Doe not produce recent estimate: MMR refers to 7 to 

9 years in the past



Sources of maternal mortality data and their 

limitations

• Maternal mortality data can come from a variety of sources:

• Vital registration

• Household surveys (sisterhood method)

• Censuses

• Pregnancy-related deaths

• Conducted every 10 years

• Need adjustment for completeness of births and 

deaths



Sources of maternal mortality data and their 

limitations

• Maternal mortality data can come from a variety of sources:

• Vital registration

• Household surveys (sisterhood method)

• Censuses

• Reproductive-age mortality studies (RAMOS)

• Complicate, time-consuming and expensive

• Under-report of maternal deaths

• Under report of number of live births



Sources of maternal mortality data and their 

limitations

• Maternal mortality data can come from a variety of sources:

• Vital registration

• Household surveys (sisterhood method)

• Censuses

• Reproductive-age mortality studies (RAMOS)

• Verbal autopsy

• Misclassification of cause of death

• Under report of maternal deaths

• Recall issues



Sources of maternal mortality data and their 

limitations

• Maternal mortality data can come from a variety of sources:

Bottom line:

▪ Each source has advantages and limitations.

▪ Measurement is challenging regardless of source.

▪ There is need to adjust and harmonize available data



Issues to keep in mind

• Survey estimates of MMR are averages over periods of 7 or 9 years in the past

• MMR generally have large uncertainty ranges 

• Maternal death is a rare event; MMR is expressed in per 100,000 live births and therefore 

creates a false sense of precision

• 300/100,000 = 0.30/100

• 330/100,000 = 0.33/100



Back to ratios and rates

• Are the early childhood/maternal mortality rates true rates? 

• If not, what are they? 

• Imagine a baby is born in December 2019 and dies in January 2020. 

• In which year would the births for the denominator be recorded? 

• In which year would be the death for the numerator be recorded? 

• How would this affect IMR? 

• Think now of a baby born June 2016 and dying May 2020 (aged 4 years and 11 months)

• How might CMR thus be problematic? 


