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RationaleRationale

•• Mortality data increasingly queried in Mortality data increasingly queried in 
emergencies and conflict settingsemergencies and conflict settings

•• End users are not epidemiologistsEnd users are not epidemiologists

•• High potential for incorrect interpretation High potential for incorrect interpretation 
or manipulationor manipulation

•• Proper interpretation and use can save Proper interpretation and use can save 
liveslives



Contents of paperContents of paper

•• Explanation of mortality indicators and Explanation of mortality indicators and 
terminologyterminology

•• Applications of mortality dataApplications of mortality data

•• Methods (surveys and surveillance)Methods (surveys and surveillance)

•• InterpretationInterpretation
–– Evaluating a mortality reportEvaluating a mortality report

–– Working with bias and imprecisionWorking with bias and imprecision

•• Political implicationsPolitical implications



Potential uses of mortality dataPotential uses of mortality data

•• Quantify magnitude of crisisQuantify magnitude of crisis

•• Monitor effectiveness of reliefMonitor effectiveness of relief

•• Advocate for action (by describing Advocate for action (by describing 
impact on health)impact on health)



•• How frequently are deaths occurring in How frequently are deaths occurring in 
a given population over a given period?a given population over a given period?

•• Unit: per n persons per unit timeUnit: per n persons per unit time
–– Emergencies: deaths per 10 000 per dayEmergencies: deaths per 10 000 per day

–– Alternatives: deaths/1000/month, Alternatives: deaths/1000/month, 
deaths/1000/yeardeaths/1000/year

What is a mortality rate?What is a mortality rate?

deaths during the perioddeaths during the period

(population present during (population present during 
period x time in the period)period x time in the period)

Crude Mortality Rate =Crude Mortality Rate =



Emergency thresholdsEmergency thresholds

•• ““NonNon--crisiscrisis”” CMR in SubCMR in Sub--Saharan Africa: 0.3 to 0.6 Saharan Africa: 0.3 to 0.6 
per 10 000 per day (Sphere: 0.44), approximately per 10 000 per day (Sphere: 0.44), approximately 
double for U5MRdouble for U5MR

•• Fixed thresholdsFixed thresholds: CMR 1 per 10 000 per day, U5MR : CMR 1 per 10 000 per day, U5MR 
2 per 10 000 per day2 per 10 000 per day

•• ContextContext--specific thresholdsspecific thresholds (Sphere, 2004): doubling (Sphere, 2004): doubling 
from prefrom pre--crisis valuescrisis values
–– SSA: CMR 0.9, U5MR 2.3SSA: CMR 0.9, U5MR 2.3
–– Latin America: CMR 0.3, U5MR 0.4Latin America: CMR 0.3, U5MR 0.4

•• Everyone agrees CMR should rapidly fall below 1!Everyone agrees CMR should rapidly fall below 1!



Which thresholds should we use?Which thresholds should we use?

•• Based on old estimates Based on old estimates 
of nonof non--crisis MRcrisis MR

•• If preIf pre--crisis MR is <0.5, crisis MR is <0.5, 
threshold is insensitive threshold is insensitive 
to spikesto spikes

•• If acute increase when If acute increase when 
MR is already >1, no MR is already >1, no 
further trigger for actionfurther trigger for action

•• PrePre--crisis crisis MRsMRs very very 
often unknown (when often unknown (when 
did crisis begin did crisis begin 
anyway?)anyway?)

•• Inequitable response: Inequitable response: 
more people have to die more people have to die 
before an emergency is before an emergency is 
declared in a setting of declared in a setting of 
high prehigh pre--crisis MR (ex. crisis MR (ex. 
Burundi) than in one of Burundi) than in one of 
low prelow pre--crisis MR (ex. crisis MR (ex. 
Eastern Europe)Eastern Europe)

Fixed (1 per 10 000 per Fixed (1 per 10 000 per 
day everywhere)day everywhere)

ContextContext--specific (doubling specific (doubling 
of preof pre--crisis MR)crisis MR)



CMR versus excess death tollsCMR versus excess death tolls

Iraqi Kurds (CDC, 1991):Iraqi Kurds (CDC, 1991):
•• CMR peak 10.4CMR peak 10.4
•• 3 months, population 3 months, population 

400,000400,000
•• 6,200 excess deaths6,200 excess deaths

DRC (IRC, 2004):DRC (IRC, 2004):
•• CMR 0.7CMR 0.7
•• 16 months, population 16 months, population 

64 million64 million
•• 500,000 excess deaths500,000 excess deaths

(3.8m since 1998)(3.8m since 1998)



Challenges of mortality surveysChallenges of mortality surveys

•• Recall periodRecall period

•• Representative samplingRepresentative sampling

•• QuestionnaireQuestionnaire

•• Bias (nonBias (non--sampling error)sampling error)

•• Imprecision (sampling error)Imprecision (sampling error)

•• Surveys mostly done in insecure, Surveys mostly done in insecure, 
unstable settingsunstable settings





What period should we investigate?What period should we investigate?
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Challenges of mortality surveysChallenges of mortality surveys

•• Recall periodRecall period

•• Representative samplingRepresentative sampling

•• QuestionnaireQuestionnaire

•• Bias (nonBias (non--sampling error)sampling error)

•• Imprecision (sampling error)Imprecision (sampling error)

•• Surveys mostly done in insecure, Surveys mostly done in insecure, 
unstable settingsunstable settings



How should we select our sample?How should we select our sample?
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Cluster samplingCluster sampling



Challenges of mortality surveysChallenges of mortality surveys

•• Recall periodRecall period

•• Representative samplingRepresentative sampling

•• QuestionnaireQuestionnaire

•• Bias (nonBias (non--sampling error)sampling error)

•• Imprecision (sampling error)Imprecision (sampling error)

•• Surveys mostly done in insecure, Surveys mostly done in insecure, 
unstable settingsunstable settings



How to structure the questionnaire?How to structure the questionnaire?

Start of Start of 
periodperiod

End of period End of period 
(survey date)(survey date)

deaddead

leftleft

newbornnewborn

joined householdjoined household

newbornnewborn deaddead

joinedjoined leftleft



Population movements and separationsPopulation movements and separations
((ChecchiChecchi et al., Lancet 2003)et al., Lancet 2003)

Start of Start of 
periodperiod

End of period End of period 
(survey date)(survey date)

BurmaBurma ThailandThailand

hid in foresthid in forest

brought to brought to 
forced forced 

relocation relocation 
campscamps

stayed in stayed in 
villages of villages of 

originorigin

staggered staggered 
arrivals to arrivals to 
refugee refugee 
campcamp



Challenges of mortality surveysChallenges of mortality surveys

•• Recall periodRecall period

•• Representative samplingRepresentative sampling

•• QuestionnaireQuestionnaire

•• Bias (nonBias (non--sampling error)sampling error)

•• Imprecision (sampling error)Imprecision (sampling error)

•• Surveys mostly done in insecure, Surveys mostly done in insecure, 
unstable settingsunstable settings



Most important sources of biasMost important sources of bias

•• Selection biasesSelection biases
–– Some camps not surveyed because of Some camps not surveyed because of 

insecurityinsecurity
–– Abandoned shelters: has household Abandoned shelters: has household 

extinguished itself?extinguished itself?

•• Response biasesResponse biases
–– Involuntary: people forget exact month of Involuntary: people forget exact month of 

eventsevents
–– Voluntary: household sizes are inflated, Voluntary: household sizes are inflated, 

deaths are hiddendeaths are hidden



Challenges of mortality surveysChallenges of mortality surveys

•• Recall periodRecall period

•• Representative samplingRepresentative sampling

•• QuestionnaireQuestionnaire

•• Bias (nonBias (non--sampling error)sampling error)

•• Imprecision (sampling error)Imprecision (sampling error)

•• Surveys mostly done in insecure, Surveys mostly done in insecure, 
unstable settingsunstable settings



Imprecision: confidence intervals       Imprecision: confidence intervals       
(Roberts et al., Lancet 2004)(Roberts et al., Lancet 2004)

•• ““This isnThis isn’’t an estimate. Itt an estimate. It’’s a dart boards a dart board”” (F. Kaplan, Slate, 2004)(F. Kaplan, Slate, 2004)

•• 80%CI: 44 000 to 152 00080%CI: 44 000 to 152 000

upper 95% upper 95% 
confidence confidence 

boundbound

lower 95% lower 95% 
confidence confidence 

boundbound

most likely most likely 
estimateestimate

95% 95% 
probabilityprobability

2.5% 2.5% 
probabilityprobability

2.5% 2.5% 
probabilityprobability

5.65.6

80008000

7.97.9

98 00098 000

10.210.2

194 000194 000

deaths/1000/yeardeaths/1000/year

excess mortalityexcess mortality

PostPost--invasioninvasion

(excluding (excluding 
FallujaFalluja))



What do we do ifWhat do we do if……

•• CMR = 2.3CMR = 2.3, 95%CI 1.3 to 3.1, 95%CI 1.3 to 3.1

•• CMR = 1.1CMR = 1.1, 95%CI 0.6 to 1.6, 95%CI 0.6 to 1.6

•• CMR = 0.8CMR = 0.8, 95%CI 0.4 to 1.3, 95%CI 0.4 to 1.3



Bias versus imprecisionBias versus imprecision

A survey can beA survey can be……

•• Very precise but also very biasedVery precise but also very biased

•• Relatively biasRelatively bias--free but far too imprecisefree but far too imprecise



Challenges of mortality surveysChallenges of mortality surveys

•• Recall periodRecall period

•• Representative samplingRepresentative sampling

•• QuestionnaireQuestionnaire

•• Bias (nonBias (non--sampling error)sampling error)

•• Imprecision (sampling error)Imprecision (sampling error)

•• Surveys mostly done in insecure, Surveys mostly done in insecure, 
unstable settingsunstable settings



Prospective surveillanceProspective surveillance







What is the policy impact?What is the policy impact?

•• Iraq (2003Iraq (2003--present)present)
–– Lancet and other Lancet and other ““highhigh”” estimates sidelinedestimates sidelined
–– no apparent change in Coalition tacticsno apparent change in Coalition tactics
–– no improvement in civilian protectionno improvement in civilian protection

•• DarfurDarfur (2003(2003--present)present)
–– significant scaling up of reliefsignificant scaling up of relief
–– very little improvement in protection outside campsvery little improvement in protection outside camps
–– intimidation of relief workersintimidation of relief workers

•• Democratic Republic of Congo (1998Democratic Republic of Congo (1998--present)present)
–– modest increases in aid spendingmodest increases in aid spending
–– feeble peacekeeping effortfeeble peacekeeping effort
–– almost zero political interventionalmost zero political intervention



Epidemiological testimonyEpidemiological testimony

•• Comprehensive:Comprehensive:
–– BiafraBiafra, Bangladesh, Somalia, Bangladesh, Somalia
–– DRC (IRC, 1998DRC (IRC, 1998--2004; Lancet, in press)2004; Lancet, in press)
–– Kosovo (Spiegel et al., Lancet 2000)Kosovo (Spiegel et al., Lancet 2000)

•• Partial view:Partial view:
–– Violence in Violence in DarfurDarfur ((DepoortereDepoortere et al., Lancet 2004; et al., Lancet 2004; 

WHO, 2004; WHO, 2004; GrandessoGrandesso et al., JAMA 2005; CRED, et al., JAMA 2005; CRED, 
2005) 2005) –– still no good data for South still no good data for South DarfurDarfur

•• Small window into an impenetrable crisis:Small window into an impenetrable crisis:
–– North Korea (Robinson et al., Lancet 1999)North Korea (Robinson et al., Lancet 1999)

•• Almost zero epidemiological information:Almost zero epidemiological information:
–– Sierra Leone, Liberia, Republic of Congo, CAR, Sierra Leone, Liberia, Republic of Congo, CAR, 

EthiopiaEthiopia--EritreaEritrea
–– Zimbabwe, ChechnyaZimbabwe, Chechnya



War and mortality amongWar and mortality among
internally displaced personsinternally displaced persons

in northern Uganda:in northern Uganda:
a stratified cluster survey a stratified cluster survey 

July 2005July 2005



BackgroundBackground

•• Present phase of conflict in Present phase of conflict in AcholiAcholi subsub--region of region of 
northern Uganda since 1989northern Uganda since 1989

•• LordLord’’s Resistance Army rebellions Resistance Army rebellion
–– led by spirit medium (Joseph led by spirit medium (Joseph KonyKony))
–– unclear goals (Ten Commandments?)unclear goals (Ten Commandments?)
–– supplied by Sudanese armysupplied by Sudanese army

•• Direct and indirect death toll unknownDirect and indirect death toll unknown
–– 26 000 children abducted?26 000 children abducted?

•• Since 2002: UPDF Operation Iron Fist, greatly Since 2002: UPDF Operation Iron Fist, greatly 
increased LRA attacksincreased LRA attacks

•• UN Consolidated Appeal 2005 46% funded (midUN Consolidated Appeal 2005 46% funded (mid--
year)year)



AcholiAcholi IDP campsIDP camps

•• 114 camps in 114 camps in GuluGulu, , KitgumKitgum
and and PaderPader districtsdistricts

•• Camp registration needed for Camp registration needed for 
humanitarian aidhumanitarian aid

•• Camp population in range    Camp population in range    
400 to 57 000 (WFP, 2005)400 to 57 000 (WFP, 2005)
–– No censusNo census
–– Malfunctioning vital registriesMalfunctioning vital registries

•• Limited movement, curfews Limited movement, curfews 
from 4 pm to 9from 4 pm to 9--10 am10 am

•• Decongestion processDecongestion process





Four survey strataFour survey strata

•• GuluGulu district (pop. 462 580)district (pop. 462 580)

•• GuluGulu municipality (99 535)municipality (99 535)
•• KitgumKitgum district (310 111)district (310 111)

•• PaderPader district (319 506)district (319 506)



Findings versus targetsFindings versus targets

Latrine coverageLatrine coverage

Water queuing timeWater queuing time

Water quantityWater quantity

U5 U5 BednetBednet coveragecoverage

Measles vaccination Measles vaccination 
coveragecoverage

HBMF coverageHBMF coverage

CMRCMR

IndicatorIndicator

<20 (Sphere)<20 (Sphere)12 (12 (GuluGulu) to 80 () to 80 (PaderPader) ) 
persons per latrinepersons per latrine

<15 min (Sphere)<15 min (Sphere)2.7 hours2.7 hours

≥≥ 15 L (Sphere)15 L (Sphere)10.3 L/p/day10.3 L/p/day

>60% (Roll Back >60% (Roll Back 
Malaria)Malaria)

28.0%28.0%

100% (Sphere)100% (Sphere)

>95% (MSF)>95% (MSF)
max. 91.7%max. 91.7%

Majority (Majority (MoHMoH, UNICEF), UNICEF)19.8%19.8%

<1.00 (Sphere, UNHCR, <1.00 (Sphere, UNHCR, 
MSF, academia)MSF, academia)

1.54/10 000/day1.54/10 000/day

Target/standard Target/standard 
(proponent)(proponent)

AcholiAcholi IDPsIDPs, July , July 
20052005



Mortality ratesMortality rates
  Deaths 

(n) 
 Person-time 

(days) 
 

CMR           
(deaths/10 000 
persons/day)    

 95% CI 

Gulu District  154  1 263 753  1.22  1.00-1.44 

Gulu Municipality  178  1 383 006  1.29  1.04-1.53 

Kitgum District  239  1 249 563  1.91  1.45-2.37 

Pader District  246  1 321 966  1.86  1.53-2.19 

         

Acholi region total  817  5 218 288  1.54  1.38-1.71 

 

  under 5 deaths 
(n)  

under 5 person-
time 
(days) 

 

U5MR          
(deaths/10 000 
children under 5 

years/day)      

 95% CI 

Gulu District  61  264 032  2.31  1.76-2.86 

Gulu Municipality  63  253 484  2.49  1.79-3.18 

Kitgum District  99  245 089  4.04  3.17-4.91 

Pader District  111  261 741  4.24  3.40-5.08 

         

Acholi region total  334  1 024 346  3.18  2.81-3.56 
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  excess CMR    
(95% CI)  estimated IDP 

population (n)  average recall 
period (days)     excess deaths 

(95% CI) 

Gulu District  0.78         
(0.56-1.00) 

 462 580  188  
6783 

(4870-8697) 

Gulu Municipality  0.85         
(0.60-1.09)  99 535  197  1667         

(1177-2137) 

Kitgum District  1.47         
(1.01-1.93) 

 310 111  196  
8935 

(6139-11 731) 

Pader District  1.42         
(1.09-1.75)  319 506  201  

9119 
(7000-11 239) 

         

Acholi region total  1.10         
(0.94-1.27)  1 191 732  196  

25 694 
(21 956-29 665) 

Estimate of excess mortalityEstimate of excess mortality

•• AssumptionAssumption: non: non--crisis CMR 0.44/10 000/daycrisis CMR 0.44/10 000/day

•• Period: January to July 2005Period: January to July 2005

•• Under 5 excess deaths: Under 5 excess deaths: 10 05410 054 (95%CI 8231(95%CI 8231--11 927)11 927)



Excess mortality: alternativesExcess mortality: alternatives

•• Assuming Assuming CMR 0.46CMR 0.46 (Uganda non(Uganda non--crisis areas, crisis areas, 
DHS 2001):DHS 2001):

25 22725 227 excess deaths (95%CI 21 489 to 29 197)excess deaths (95%CI 21 489 to 29 197)

•• Assuming Assuming CMR from min. 0.24 to max. 0.73CMR from min. 0.24 to max. 0.73
(districts (districts neighbouringneighbouring AcholiAcholi and no longer and no longer 
insecure; ACF, MSFinsecure; ACF, MSF--H, CNC 2005):H, CNC 2005):

from from 15 183 to 34 33615 183 to 34 336 excess deathsexcess deaths

•• Poisson regression?Poisson regression?



Violence and abductionViolence and abduction

•• Violent deaths:Violent deaths:
–– 70.1% (54/77) males 15 years or above, 13.0% (10/77) among 70.1% (54/77) males 15 years or above, 13.0% (10/77) among 

females, 16.9% (13/77) among children under 15 yearsfemales, 16.9% (13/77) among children under 15 years
–– 68.8% (53/77) outside camps and 93.5% (72/77) outside health 68.8% (53/77) outside camps and 93.5% (72/77) outside health 

facilitiesfacilities
–– Rate: Rate: 0.17 persons per 100.17 persons per 10 000 per day (95%000 per day (95% CI 0.12 to 0.21)CI 0.12 to 0.21)

Estimate: Estimate: 3971(95%CI 28033971(95%CI 2803--4905)4905) killedkilled (January(January--July July 
2005)2005)

Passive media surveillance: Passive media surveillance: 14501450 killed in same period killed in same period 
(K. (K. MaditMadit, 2005), 2005)

•• Abductions:Abductions:
–– 71.4% (20/28) outside camps, 57.1% (16/28) in 71.4% (20/28) outside camps, 57.1% (16/28) in PaderPader
–– All below 35 years, 46.4% (13/28) below 15 yearsAll below 35 years, 46.4% (13/28) below 15 years
–– Rate: Rate: 0.05 per 100.05 per 10 000 per day (95%000 per day (95% CI 0.03 to 0.08)CI 0.03 to 0.08)

Estimate: Estimate: 1168 (95%CI 7011168 (95%CI 701--1869)1869) abducted abducted and not and not 
returnedreturned



Daily MonitorDaily Monitor, 5 September 2005, 5 September 2005



Daily MonitorDaily Monitor, 12 October 2005, 12 October 2005

“…“…the expected normal deaths would be the expected normal deaths would be 
1.00 deaths per 10,000 persons per day1.00 deaths per 10,000 persons per day…”…”

““The Excess deaths = [The Excess deaths = [……] 0.54 deaths per ] 0.54 deaths per 
10,000 persons per day10,000 persons per day””

““In practical terms this is equivalent to In practical terms this is equivalent to 
roughly one excess death per camp per roughly one excess death per camp per 
week.week.””



Chairman of Chairman of AttiakAttiak camp (19 camp (19 
Sep 2005)Sep 2005)

The NationThe Nation (Nairobi, 20 (Nairobi, 20 
Sep 2005)Sep 2005)



Letter to WHO, 14 October 2005Letter to WHO, 14 October 2005

•• ““The report in its The report in its 
present form is only present form is only 
a Drafta Draft””

•• ““A new survey A new survey 
should be carried should be carried 
outout””



Iraq, 2004 Iraq, 2004 -- Uganda, 2005Uganda, 2005

UK Prime MinisterUK Prime Minister’’s spokesperson:s spokesperson:
•• ““The survey appeared to be The survey appeared to be 

based on an based on an extrapolationextrapolation
technique, rather than a detailed technique, rather than a detailed 
body countbody count””

•• ““The technique in question The technique in question 
appeared to treat Iraq as if every appeared to treat Iraq as if every 
area was one and the samearea was one and the same””

The Observer:The Observer:
•• ““The report's authors admit it [the The report's authors admit it [the 

estimate] drew heavily on the estimate] drew heavily on the 
rebel stronghold of rebel stronghold of FallujaFalluja, which , which 
has been plagued by fierce has been plagued by fierce 
fighting. Strip out fighting. Strip out FallujaFalluja, as the , as the 
study itself acknowledged, and study itself acknowledged, and 
the mortality rate is reduced the mortality rate is reduced 
dramatically."dramatically."

Ugandan Ugandan MoHMoH, letter to WHO:, letter to WHO:
•• ““The sampling procedures The sampling procedures 

should have been followed should have been followed 
strictly, instead of getting strictly, instead of getting ““willingwilling””
respondents as a substitute, respondents as a substitute, 
being driven by the desire to just being driven by the desire to just 
to complete the study on timeto complete the study on time””

•• ““convenient samplingconvenient sampling was usedwas used””
•• ““There appear to be many There appear to be many 

confounding variables in the confounding variables in the 
studystudy””

•• ““In addition significant In addition significant 
assumptions to the study should assumptions to the study should 
be highlighted and discussed be highlighted and discussed 
e.g. role of empathye.g. role of empathy””



Our conclusionsOur conclusions

•• A right to good dataA right to good data
–– Unfettered access to populations in crisisUnfettered access to populations in crisis

•• Mechanisms for collectionMechanisms for collection

•• StandardisedStandardised methods and reporting methods and reporting 
(SMART)(SMART)

•• Preserving the sanctity of scientific evidencePreserving the sanctity of scientific evidence
–– Who will draw the line when manipulation occurs?Who will draw the line when manipulation occurs?
–– Who will followWho will follow--up to make sure something gets up to make sure something gets 

done?done?



Thank youThank you

•• Jacqui Tong, Jo Jacqui Tong, Jo MacRaeMacRae, Tom Muller, , Tom Muller, 
Alison Prescott, ODIAlison Prescott, ODI

•• Comments from J. Darcy, N. Ford, P. Comments from J. Darcy, N. Ford, P. 
Harvey, A. Harvey, A. GriekspoorGriekspoor

•• EpicentreEpicentre, Paris (FC), Paris (FC)


