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Survey Mortality Estimates

Main Findings
· For practical purposes, it may be possible to show that a change in the overall mortality rate is significant, but it is not possible to show differences over a short period of time in which nothing drastic has occurred.

· The sample size offered by a 30X30 cluster survey may not be sufficient to make useful 0-5 death rate calculations over a ninety day recall period.  Looking at trends and comparing estimates to baseline data, which is promoted by various groups, is not likely to be statistically significant with the same recall period.

· Comparing rates between different types of surveys is not useful as differing methodology leads to different estimates.
· Non-Response in small-scale surveys may invalidate estimates; it is not possible to determine non-response rates in datasets analyzed for this paper.
Overall Mortality

Overall mortality, also termed crude mortality and crude death rate, is calculated as the cumulative incidence across all types of surveys, but there are differences between surveys in how the denominator (exposure years) is determined.  This will lead to differing estimates of OMR.  Thirty by thirty cluster surveys that sample around 900 households can produce estimates with enough precision to be useful (Table 1).  If baseline data is available with the same methodology as the current survey, it is possible to show statistically significant change, but the difference must be extremely large (Table 2).  For practical purposes, it may be possible to show that a change in the overall mortality rate is significant, but it is not possible to show differences over a short period of time in which nothing drastic has occurred.  It is not possible to show a significant increase/decrease every few months if no large change has occurred and it is not likely to be able to show that a current rate is twice the baseline rate.  Nonetheless, both of these have been promoted as important uses of mortality data.    

Under 5 Mortality/0-5 Death Rate

All organizations are using the term under-5 mortality, but many are calculating different things.  Organizations conducting routine national surveys, such as DHS and MICS, are calculating the probability of dying before age five, whereas organizations dealing with emergencies are calculating cumulative incidence.  For both types of calculations there are differences between the methods used that lead to differing estimates.  For the probability of dying before age five calculations, estimates that use reported age (direct) are different from estimates that do not (indirect).  For the cumulative incidence calculations, estimates that are multiplying the mid-point population by the recall period will be different from those that are multiplying the whole population by the recall period.  Routine national surveys are consistently reporting confidence intervals around mortality estimates, but it seems that about fifty percent of small-scale surveys that we looked at are not calculating the intervals.  
Comparing rates between different survey types is not useful as differing methodology leads to different estimates.  There are known constraints in calculating significant under 5 mortality trends (probability of dying before age 5).  It has been shown that a sample of 7060 can show a significant trend if the change is more than fifteen percent.  Surveys used during emergency situations have a much lower sample size.  The sample size offered by a 30X30 cluster survey is not sufficient to make useful 0-5 death rate calculations over a ninety day recall period.
 The confidence interval will likely span more than 3 per 10,000 (Table 3).   Looking at trends and comparing estimates to baseline (pre-disaster) data, which is promoted by various groups, is not statistically possible with the same recall period.

Mortality Terminology

The overall mortality rate (OMR), also known as the crude mortality rate (CMR) and the crude death rate (CDR) is a measure of the rate of death in the entire population.  In emergency settings this is normally expressed as deaths per 10,000 people per day.  One formula being used for this calculation is
:
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from the SMART manual

The OMR/CMR/CDR can be calculated prospectively or retrospectively.  The DHS looks retrospectively at oral family histories over the last six years to make the calculation.  In Medecins Sans Frontieres Refugee Health publication they promote monitoring cemeteries to produce daily estimates of the mortality rate.  Whatever the method, rates should be disaggregated into age groups and an age adjusted rate should be used, especially when making comparisons across time or between populations.     

The under-5 mortality rate is the source of much confusion in the emergency health community because the term has been used to express two different things, death rates and mortality estimates based on child survivorship.  An age specific death rate calculates the number of children under 5 that have died in a certain period of time.  One of the formulas for calculating the 0-5 death rate is:
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The under-5 mortality rate based on child survivorship is the probability of a child dying before his/her fifth birthday, which is calculated by looking at life tables.  Determining under-5 mortality (5q0) can be done directly, linking births/deaths with reported ages, or indirectly by estimating age at birth/death.  The direct method is either done prospectively, in which case children are followed over time, or retrospectively, which looks at the birth/death history over a time period spanning, at a minimum, five years.  The most recent midpoint is 2.5 years, which makes timeliness an issue, especially when considering DHS normally reports a year after the survey, making the wait-time 3.5 years.  The indirect method is used when the age of the child is thought to be unreliable.  Another benefit of this method is that it reduces the amount of questions needed.  This method uses a complex formula that predicts the probability of a child dying before the age of five from the age of the mother.  A variation of this, the Preceding Birth Technique questions mothers who have just given birth about the survival status of their previous children.  The age of the children is determined by looking at average birth spacing.  This is not to be confused with Previous Birth History which is a method to calculate the 0-5 death rate, which is not the probability of dying before age five
.

Some other mortality estimates commonly calculated are:

· Neonatal Mortality (NN)- the probability of dying within the 1st month of life

· Postneonatal Mortality (PNN)- difference between infant and neonatal mortality

· Infant Mortality (1q0)- probability of dying before age 1

· Child Mortality (4q1)- probability of dying between ages 1 and 5
Methods for Calculating Mortality

The ideal way to collect mortality data is through a standardized national register, but in many developing countries this is not available; in these cases it is possible to get data from censuses or surveys that use probability sampling.  The method for calculating mortality rates varies by circumstance.  It can range from the daily monitoring of burials to repeated surveying of a population for a number of years.  The following are the methods promoted and used by organizations whose data and methodology is widely used in the developing world.

DHS-  DHS collects data to calculate overall mortality, maternal mortality, direct under-5 mortality, neonatal mortality, postneonatal mortality, infant mortality,  and child mortality.  Data on OMR and MMR is collected in the Maternal Mortality Module by questioning survey respondents on the age of deceased and surviving siblings.  Although data is collected on all siblings, reporting is limited to the six years prior to the survey to limit bias.  Data is also disaggregated into age groups and an age adjusted OMR is reported.  5q0 is determined through the Women’s Questionnaire, which asks the respondent to report all births with the ages of both deceased and living children.  Reporting is limited to three periods: 0-4, 5-9, and 10-14 years prior to the survey.  The use of reported age requires that age heaping is addressed by training interviewers as well as in the analysis stage.   

MICS-  MICS reports on under-5 mortality, infant mortality, and maternal mortality.  It uses the indirect method (as opposed to DHS’s use of direct) for under 5-mortality and infant mortality and the indirect sisterhood method for maternal mortality, which reports as far back as 35-40 years (the average is 12 years prior to the survey).
SMART- SMART is designed for emergency situations and uses household information to determine overall mortality and the death rate of children under 5.  This is done by asking respondents to list all people currently in the household and all people in the household at the beginning of the recall period (they recommend a recall period of 3 months).  Questions are then asked about births and deaths.

Questionnaires
DHS moved from using questions about everyone in a HH to questioning people about their family members because of problems with misreporting.  In emergency/refugee settings people may not be in contact/living with many family members and their knowledge of family member’s status may be incomplete.  This is justification for using the HH method, but in situations where people have current knowledge of their family members other methods can be used.  In comparing the questionnaires designed for national surveys and those for small-scale emergency surveys, one can see that the latter are much simpler.  While this can save time and money, it also has the potential of introducing interviewer and respondent bias.  The set of questions used by DHS and MICS contain internal accuracy checks and have been changed over time to reduce bias.  The simple techniques, such as repeating questions, incorporated into these survey questionnaires should also be used in small-scale surveys.  MICS provides a good guideline as it is designed for indirect estimation, meaning they are not concerned with reported ages.  
Sample Size Tables

Table 1.  OMR Sample Size Needed for Precision of .5/10,000
	Mortality Rate per 10,000
	People Needed
	HH’s Needed if HH size = 5

	.5
	1707
	341

	.75
	2561
	512

	1
	3414
	683

	1.25
	4268
	854

	1.5
	5121
	1024

	1.75
	5975
	1195

	2
	6828
	1366


Assumes design effect of 2, precision of .5/10,000, and recall period of 90 days
Formula Used:

n=DEFT[z2(p)(q)/D2]

n/recall period = people needed

people needed/ HH size = HH’s needed 
This shows that it is possible to have a precision of .5/10,000 with a 30X30 cluster survey, but as the difference between the rate and desired precision increases it is more difficult to achieve.  For practical purposes the EPI style cluster survey can show if a rate is between 0-1 per 10,000, 1-2 per 10,000, 2-3 per 10,000, etc.  If the rate of homogeneity is low (meaning deaths are not clustering), mortality data from this type of survey can be useful.  A lower design effect could push precision to .3 or .4 per 10,000, but increased design effect (likely when deaths are the result of violence) will make it difficult to get meaningful data with a sample of 900 households.  

Table 2.   OMR Sample Size Needed to Detect Significant Change

	Last CMR
	Current OMR
	People Needed
	HH’s Needed if HH size = 5

	.5
	.75
	34842
	6968

	.5
	1
	8710
	1742

	.5
	1.5
	3,484
	696


Assumes design effect of 2, power of 80% and a recall period of 90 days
Formula used: 

[image: image3.png]DEFTI 22001 2) +Z o[22 (1= ) + 2ol = 2)T 12y~ 2)*





n/recall period = people needed

people needed/ HH size = HH’s needed
Showing a statistically significant change in OMR is possible if the change is extremely large (more than doubling).  For practical purposes it is only useful to show pre/post difference after a drastic change and is not useful for showing trends over a short period of time because the change will not be large enough.  Comparing to normative rates is possible, but the current rate must be much larger than the normative rate.  In the above example a current OMR of 1.5/10,000/day would have been detected as significantly different from the international normative rate of .5/10,000/day.  If we had been comparing to a normative rate of 1/10,000/day, we would have needed a sample of over 2,900 households to show a significant difference.  For the 0-5 death rate showing a significant change from baseline or significant trends is not likely with a 30X30 survey.       
Table 3.  0-5 Death Rate Sample Size Needed for Precision of 1/10,000
	0-5 Death Rate per 10,000
	HH’s Needed

	2
	1707

	2.5
	2134

	3
	2560

	3.5
	2987

	4
	3413


Assumes design effect of 2, precision of 1/10,000, and recall period of 90 days
Formula Used:
n=DEFT[z2(p)(q)/D2]

n/recall period = people needed

people needed/ HH size = HH’s needed 

Measuring the 0-5 Death Rate with a 30X30 cluster survey that has a 90 day recall period is not useful.  The sample size is not sufficient to show if the rate is between 0-2 per 10,000, 2-4 per 10,000, etc.  The confidence interval is likely to span 3 per 10,000.  Showing significant change or trends is highly unlikely.    
Non-Response

A handful of small scale surveys from the Horn of Africa were analyzed to determine if non-response is an issue in measuring mortality.  Four indicators were looked at: total number of people in HH, deaths > 5 years of age, deaths < 5 years of age, and total deaths.  For the total number of people in the HH values were missing in about 2% of the cases.  For all indicators involving death there are a large number of missing values; in the four datasets analyzed the non-response rate for total deaths ranged from 24% to 95%.  Non-response rates for deaths in specific age groups were above 60% in all datasets.  Here is an example of the response breakdown for deaths > 5 years old from one of the datasets:
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It is evident from these tables that interviewers are either not asking about deaths or are not recording the response of zero deaths.  This must be sorted out before the survey because during data analysis it is not possible to differentiate between the two.  It is generally assumed that those who respond are different from those who do not, but the costs associated with assuring high response rates may be prohibitive.  Some common techniques to limit non response are pre-notification and incentives (this could be in the form of a payment for time).  If there is a high rate of non response (10%), the estimates of mortality can not be considered valid unless non-response error is accounted for.  
Annex 1. Questionnaires Used For Mortality Estimates
SMART: Household enumeration data collection form 

	Tally (these data are entered into Nutrisurvey for each household):
Current HH members – total

Current HH members - < 5

Current HH members who arrived during recall (exclude births)

Current HH members who arrived during recall - <5

Past HH members who left during recall (exclude deaths)

Past HH members who left during recall  - < 5 

Births during recall

Total deaths

Deaths < 5



	


FSAU/MOHL/SRCS Hawd of Togdheer Small Scale Survey Questionnaire
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MICS:

	child mortality module
CM

	This module is to be administered to all women age 15-49.

All questions refer only to LIVE births.

	CM1. Now i would like to ask about all the births you have had during your life. Have you ever given birth?

If “No” probe by asking:


I mean, to a child who ever breathed or cried or showed other signs of life – even if he or she lived only a few minutes or hours?
	Yes
1

No
2


	2(
marriage/union  module

	CM2a. What was the date of your first birth?


I mean the very first time you gave birth, even if the child is no longer living, or whose father is not your current partner.

Skip to CM3 only if year of first birth is given. Otherwise, continue with CM2B.
	Date of first birth

Day
__ __

DK day
98

Month
 __ __

DK month
98

Year 
__ __ __ __

DK year
9998
	(CM3

(CM2b

	CM2b. How many years ago did you have
your first birth?
	Completed years since first birth
__ __


	

	CM3. Do you have any sons or daughters to whom you have given birth who are now living with you?
	Yes
1

No
2
	2(CM5

	CM4. How many sons live with you?


How many daughters live with you?
	Sons at home
__ __

Daughters at home
__ __


	

	CM5. Do you have any sons or daughters to whom you have given birth who are alive but do not live with you?
	Yes
1

No
2


	2(CM7

	CM6. How many sons are alive but do not live with you?


How many daughters are alive but do not live with you?
	Sons elsewhere
__ __

Daughters elsewhere
__ __


	

	CM7. Have you ever given birth to a boy or girl who was born alive but later died?
	Yes
1

No
2
	2(CM9

	CM8. How many boys have died?


How many girls have died?
	Boys dead
__ __

Girls dead
__ __


	

	CM9. Sum answers to CM4, CM6, and CM8.


	Sum
__ __


	

	CM10. Just to make sure that I have this right, you have had in total (total number) births during your life. Is this correct?

( Yes. ( Go to CM11

( No. ( Check responses and make corrections before proceeding to CM11



	CM11. Of these (total number) births you have had, when did you deliver the last one (even if he or she has died)?

If day is not known, enter ‘98’ in space for day.
	Date of last birth

Day/Month/Year
__ __/__ __/__ __ __ __


	

	CM12. Check CM11:  Did the woman’s last birth occur within the last 2 years, that is, since (day and month of interview in 2003)?

If child has died, take special care when referring to this child by name in the following modules.

( No live birth in last 2 years. ( Go to MARRIAGE/UNION module.

( Yes, live birth in last 2 years. ( Continue with CM13





Name of child_______________________

	CM13. At the time you became pregnant with (name), did you want to become pregnant then, did you want to wait until later, or did you want no (more) children at all?
	Then
1

Later
2

No more
3
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� Sample size in a mortality survey is determined using person-days of exposure.  Simply put, this is calculated by multiplying the number of people by the number of days in the recall period.  If the recall period increases, the sample size increases and there will be more precision.  However, this must be balanced because of the bias/misreporting introduced when looking back over an extended period of time. 


� There are various formulas being used that give different numbers in the denominator.  Some include everyone that has been in the HH over the recall period, others take the number present at the midpoint of the recall period, and others use a formula to get an average.


� Note that the denominator includes the total population, not a mid-point population.  This could lead to underestimating the mortality rate, and would increase precision by increasing sample size.


� The difference between the 0-5 death rate and the probability of dying before age five may best be understood through an illustrative example.  If a survey that counted the number of children who have died in the last three months was conducted after a rise in mortality that is seasonal (e.g. malaria season), we would expect an elevated death rate (i.e. there were more deaths in the last 3 months than in the 3 preceding them).  However, the probability of dying before age five has not necessarily changed.  If this 3 month death rate was the same every year, the probability would stay the same because we are looking at survival/death across all five years. 
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