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Table 1. Direct Mortality Estimation Methods 
	ID
	Method Type
	Method
	Developer / Origin
	Year
	Temporality
	Level(s)
	Mortality measure
	Methods summary
	Identified via Global or Academic Search
	N papers
	Academic papers
	Grey lit URL

	1
	Survey based
	Two-Stage Cluster Retrospective Mortality Survey
	Epicentre / CDC / UNHCR (humanitarian adaptation of WHO EPI method)
	~1990s
	Retrospective
	HH, C, D
	Direct - all-cause CMR and U5MR
	Households selected using two-stage cluster sampling with probability proportional to population size at the first stage and systematic or proximity-based selection at the second stage. Trained enumerators conduct structured retrospective household interviews recording the vital status and household membership of all individuals over a defined recall period, typically 3-6 months. CMR and U5MR calculated from person-time at risk. Outputs are population-level point estimates with 95% confidence intervals. Variants include GIS-assisted probability sampling using gridded population data and satellite imagery to replace conventional sampling frames where absent, and application during ceasefire windows in active conflict zones.
	Both
	37
	(16-51)
	(52)

	2
	
	Rapid or Non-Representative Retrospective Mortality Survey
	Various humanitarian organisations (MSF, CDC, ACF)
	~1990s
	Retrospective
	C, D
	Direct - all-cause CMR, variable precision
	Purposive, convenience, or snowball-sampled surveys used when probability sampling is infeasible due to access constraints, displacement, or insecurity. Trained enumerators conduct retrospective household interviews using the same instrument as the cluster survey but without a representative sampling design. Includes rapid assessments in accessible sentinel populations and mobile phone survey variants using random digit dialling or pre-collected phone numbers to reach populations in areas where field access is entirely absent. Precision and generalisability are limited relative to probability-sampled designs; findings require contextualisation of sampling approach.
	Academic
	26
	(50, 53-77)
	

	3
	
	SMART Survey - Mortality Module
	SMART Initiative / ACF International / UNICEF
	2002 (v1); 2017 (v2)
	Retrospective
	D, N
	Direct - CMR and U5MR measured through household recall; not modelled
	Two-stage cluster survey combining anthropometric measurement of children under 5 with a household mortality module. The mortality module uses the same retrospective recall approach as a standalone cluster survey: a household informant reports all household members and deaths over a defined recall period, and CMR and U5MR are calculated from person-time at risk with 95% confidence intervals. The mortality module is methodologically distinct from the nutrition module, which relies on anthropometric measurement rather than direct death recall. The mortality module is frequently omitted from SMART surveys when time or resources are constrained.
	Grey literature
	-
	
	(78)

	4
	
	Multi Sector Needs Assessment (MSNA) - Mortality Module
	REACH Initiative / OCHA
	Mortality module from 2024
	Retrospective
	HH, D, N
	Direct - CMR where mortality module included; not yet standardised
	Annual multisectoral household survey covering food security, health, shelter, WASH, protection, and education. Where a mortality module is included, it uses a short retrospective household recall questionnaire to record deaths among household members over a defined period, generating CMR estimates embedded within the broader assessment. The mortality module is not a standard MSNA component; inclusion depends on health cluster agreement and host government approval. Piloted in Somalia and the Central African Republic from 2024. Without the mortality module, MSNA does not generate mortality estimates.
	Grey literature
	-
	
	(79)

	5
	Informant based
	Key Informant Method (KIM)
	FANTA Project / LSHTM
	2009
	Retrospective
	C, D
	Direct - all-cause CMR without household access
	Key informants embedded in communities are identified and asked to report all deaths they are aware of in a defined geographic area over a defined recall period. Multiple overlapping networks of informants are used to improve coverage and reduce systematic undercount. Informant sub-types include community leaders and elders, community health workers in an informant role, neighbours (neighbourhood method), mothers and women's groups (motherhood method), and religious figures or teachers. Deaths reported are aggregated and divided by an estimated denominator population to generate CMR. No household access, sampling frame, or statistical training required.
	Both
	3
	(80-82)
	(83)

	6
	
	MADE-IN/MADE-FOR
	Immpact project
	2010
	Retrospective / Prospective
	C, D
	Hybrid - maternal mortality; community informant listing with VA cause ascertainment
	Two-stage hybrid approach combining community informant listing with verbal autopsy follow-up. In the first stage (MADE-IN), health and community volunteers conduct listing meetings with village informants to systematically identify deaths among women of reproductive age in a defined area. In the second stage (MADE-FOR), trained interviewers conduct verbal autopsy interviews with relatives of each identified decedent to ascertain cause of death and contributing factors. The listing stage is analogous to the key informant method; the follow-up stage is analogous to verbal autopsy. Developed and validated for maternal mortality estimation in humanitarian and low-income settings.
	Grey literature
	-
	N/A
	(84)

	7
	
	Network Survival Analysis
	Bernard et al. / social network epidemiology
	2010 (conflict application)
	Retrospective
	D, N
	Direct - all-cause mortality estimated from personal network reports
	Survey respondents are asked to report deaths among people in their personal social network over a defined recall period. Deaths are reported because of the respondent's personal relationship to the deceased, not because of geographic community embeddedness as in the key informant method. Population-level mortality rates are estimated by combining network-reported deaths with an estimate of average network size using the scale-up method. Can be conducted entirely remotely using diaspora respondents reached through web survey or respondent-driven sampling, making it applicable in conflict settings where no field presence is possible.
	Academic
	3
	(85-87)
	

	8
	Surveillance based
	Maternal and Perinatal Death Surveillance and Response (MPDSR)
	WHO / multiple humanitarian implementers
	2013 (WHO framework); 2021 (operational guidance)
	Prospective
	C, D, N
	Direct - individual maternal and perinatal deaths; cause-specific
	Community health workers or volunteers identify and notify all maternal deaths and stillbirths in a defined catchment area through ongoing community contact. Each identified death triggers a structured facility-level review process in which a multidisciplinary team examines the clinical record, interviews attendants and family members, and documents the cause of death, contributing factors, and avoidable factors. Findings are aggregated to generate maternal mortality ratios and to identify patterns requiring response. The system operates prospectively and continuously rather than at discrete survey intervals. Scope is cause-specific and does not generate all-cause mortality estimates.
	Both
	3
	(88-90)
	(91)

	9
	
	Community-Based Surveillance - Direct
	IFRC / WHO / multiple humanitarian organisations
	~2000s (humanitarian adaptation)
	Prospective / Real-time
	C, D
	Direct - community death signal detection through first-hand reporting; not rate estimation
	Community health workers or volunteers with first-hand community knowledge report deaths and health events on a regular and standardised basis, typically weekly, using paper forms or mobile data collection tools. Reporters directly identify, investigate, and notify deaths through ongoing household or community contact. Data are transmitted to a supervising organisation and aggregated at health facility or district level for signal detection and trend monitoring. The system does not generate statistically valid CMR estimates with confidence intervals but provides prospective mortality signal detection at community level. Accurate population denominator estimation is a critical constraint on converting death counts to rates.
	Both
	4
	(44, 50, 92, 93)
	(94)

	10
	
	Sentinel Site Surveillance and Adapted HDSS
	MSF / LSHTM and others
	~2000s
	Prospective / Real-time
	C, D
	Direct - all-cause mortality through continuous or repeated demographic monitoring within defined sites
	Mortality monitored within a defined set of sentinel sites selected to provide population coverage of a crisis-affected area. Three documented variants were noted including: 1) standard sentinel surveillance: randomly selected sites with exhaustive census at baseline followed by continuous weekly demographic surveillance of births, deaths, and migration by trained home visitors; performance evaluated using capture-recapture and repeat census; 2) exhaustive census variant: total population enumeration across all households in defined settlements with verbal autopsy follow-up for cause ascertainment; and, 3) repeated survey variant: repeated cross-sectional surveys within purposively selected sentinel locations generating periodic mortality estimates rather than continuous surveillance.
	Academic
	3
	(95-97)
	

	11
	Document-based
	Body Count and Event-Based Death Documentation
	Multiple - ACLED, Iraq Body Count, civil society organisations, forensic teams
	~1990s onwards
	Retrospective / Real-time
	I, C, D, N
	Direct - violent deaths from physical evidence or reported events; indirect mortality not captured
	Systematic collection and coding of individual death records from physical evidence, media reports, field correspondents, administrative death registries, or civil society documentation. Covers a spectrum from forensic mass grave excavation and body counting in Rwanda, to real-time media-based conflict event coding as in ACLED and Iraq Body Count, to administrative death registry analysis as in Palestinian Ministry of Health reports. Each recorded death is attributed to a specific event, location, and actor where possible. Does not capture indirect mortality from disease, malnutrition, or health system collapse. Completeness is assessed through triangulation with independent sources or capture-recapture methods.
	Both
	4
	(98-101)
	(102)

	12
	Demographic and statistical
	Verbal Autopsy (VA)
	WHO / INDEPTH Network
	1960s origin; WHO 2022 standard
	Retrospective
	I, HH
	Direct - cause-of-death ascertainment
	Structured interview administered to a household informant after a death, covering the deceased's symptoms, signs, medical history, and circumstances of death. Cause of death assigned using one of three approaches: physician review of the completed questionnaire; rule-based expert algorithm (InterVA); or probabilistic machine learning classifier (InSilicoVA). The WHO 2022 standard provides a validated questionnaire applicable across all age groups. Generates cause-specific mortality fractions for a defined population. Does not generate an all-cause CMR independently; most useful when embedded in an existing survey or surveillance system that provides the denominator population.
	Both
	2
	(95, 103)
	(104)

	13
	
	Indirect Demographic Estimation (Brass Method and Preceding Birth Technique)
	Brass (1964) / demographic methods tradition
	1964 (Brass); adapted for conflict settings
	Retrospective
	C, D, N
	Indirect - U5MR estimated from aggregate birth and survival data; no individual death recall required
	The Brass Method estimates child mortality from the proportion of children who have died among all children ever born to women in different age groups, converting these proportions to standard mortality probability estimates using model life tables. Requires no direct recall of individual deaths and uses aggregate cohort data on children ever born and surviving collected from women in a survey. The Preceding Birth Technique estimates infant and child mortality from the survival status of the child born immediately before the index child in a birth history, requiring only one data point per birth interval. Both can be applied to purposive or convenience samples and stratified by population subgroup, including forced migration and reproductive history categories.
	Academic
	1
	(105)
	











[bookmark: _Ref244161560]Table 2. Indirect, Composite, and Mortality-Adjacent Approaches
	ID
	Method type
	Method
	Developer / Origin
	Year
	Temporality
	Mortality measure
	Methods summary
	Identified via
	Number of papers
	Key papers
	Grey lit URL

	14
	Composite-severity frameworks
	IPC Acute Food Insecurity Classification
	FAO / IPC Global Support Unit / multi-agency partnership
	2004 (Somalia); globally expanded
	Retrospective / Prospective
	Mortality included - CMR and U5MR as key evidence inputs for phase determination
	Multi-agency technical working group reviews available evidence across five domains, food consumption, livelihoods, nutritional status, mortality, and food availability and access, and assigns a phase classification (1-5) based on convergence of evidence. Evidence sources include household surveys, remote sensing, market monitoring, nutrition assessments, and mortality data where available. Expert consensus is used where data are absent or contradictory. Phase 5 (Famine) requires CMR above 2 per 10,000 per day or U5MR above 4 per 10,000 per day alongside food security and nutrition criteria. Mortality data is an input to the classification rather than the output.
	Grey literature
	-
	
	(106)

	15
	
	FEWS NET Food Security Outlook
	USAID / USGS / partner organisations
	1985 (FEWS); 2000 (FEWS NET)
	Retrospective / Prospective
	Mortality-adjacent - mortality risk projected from food security and nutrition indicators
	Monthly scenario-based projections of food security outcomes generated from satellite-derived vegetation and rainfall indices, staple food price monitoring, livelihood zone assessments, and nutrition survey data. Current and near-term food security conditions are classified using IPC phases and projected forward over a three-to-six-month window under most likely, optimistic, and pessimistic scenarios. Field monitors provide qualitative ground-truthing of remote data. Mortality risk is projected indirectly from food security phase classifications rather than directly measured.
	Grey literature
	-
	
	(107)

	16
	
	INFORM Severity Index
	ACAPS / JRC European Commission
	2018 (beta); 2020 (operational)
	Retrospective
	Mortality-adjacent - U5MR included as one of approximately 80 composite indicators
	Composite index aggregating approximately 80 indicators across three dimensions: hazard and exposure, vulnerability, and lack of coping capacity. Indicators are drawn from secondary data sources and weighted using expert judgment to generate a national-level crisis severity score. U5MR is included as one mortality indicator within the composite. Data gaps are filled by analyst judgment. Operates at national level only with no subnational disaggregation. Independent construct validation using factor analysis found that the index's indicators reduce to three latent factors explaining 46-53% of variance, with societal governance emerging as the strongest predictor of the crisis severity construct.
	Both
	1
	(108)
	(109)

	17
	
	WHO Health Cluster PiN and Severity Tool
	WHO Global Health Cluster
	~2018 (current version)
	Retrospective
	Mortality included where data permits - not standardised
	Health cluster partners contribute data on health facility functionality, disease burden, mortality, and access to a structured analytical process to generate a People in Need estimate and severity rating at district and national level. Data sources include health facility reports, SMART surveys, surveillance outputs, and partner assessments. Mortality data may be incorporated where available from surveys or surveillance systems but is not a required input; disease burden and health access metrics are the primary drivers of severity ratings in practice. Expert judgment fills gaps where data are absent.
	Grey literature
	-
	
	(110)

	18
	
	Cadre Harmonise (CH)
	CILSS / ECOWAS / FAO / WFP
	1999 (Sahel); 2012 (Gulf of Guinea)
	Retrospective / Prospective
	Mortality included - CMR and U5MR used as inputs where available
	IPC-compatible food security and nutrition classification system for West and Central Africa, governed by CILSS and ECOWAS with technical support from FAO and WFP. Uses the same convergence-of-evidence approach as IPC across food security, nutrition, mortality, and livelihoods indicators, classified on the same five-phase scale. National technical working groups review available data and reach consensus on phase classification at district and national level. Mortality data from SMART surveys is incorporated where available. Regional government ownership is more substantial than in the IPC global system.
	Grey literature
	-
	
	(111)

	19
	Surveillance-based
	Community-Based Surveillance - Indirect
	Multiple humanitarian organisations
	~2000s
	Real-time
	Mortality-adjacent - death signal detection from secondary and administrative data sources
	Community reporters or analysts aggregate mortality signals from secondary sources including health facility registers, burial records, media reports, and administrative databases without direct community contact with bereaved households. Reporters are conduits for existing data rather than primary witnesses to deaths. Data are aggregated at facility or district level to generate mortality trend signals. Precision and coverage depend entirely on the quality and completeness of underlying secondary data sources. Includes computerised surveillance systems drawing on facility registers, administrative registration databases combining refugee registration and health information systems, and facility-based medical record aggregation.
	Both
	4
	(112-115)
	(116)

	20
	Statistical modelling
	Small-Area Estimation (SAE)
	Checchi et al. / LSHTM
	~2013 (methodology); 2022 (peer-reviewed)
	Retrospective
	Indirect - modelled mortality estimates for areas and time periods without direct survey coverage
	Statistical modelling approach that uses accumulated survey data combined with crisis proxy indicators as inputs to generate mortality estimates for subnational areas and time periods where no direct survey has been conducted. Predictors typically include conflict event incidence, food security indicators, displacement data, and nutritional status. A Bayesian or frequentist regression model is fitted to areas with survey data and used to predict mortality in unsurveyed areas. A counterfactual no-crisis mortality baseline is estimated and subtracted to generate excess deaths. Requires a historical survey dataset to train the model; not applicable in settings without prior survey investment.
	Academic
	5
	(117-121)
	

	21
	
	Multiple Systems Estimation (MSE)
	Statistical adaptation from ecology / human rights documentation
	~2000s (conflict applications)
	Retrospective
	Indirect - total deaths estimated from overlapping independent documentation sources
	Uses two or more independent lists of recorded deaths from different documentation sources to estimate total deaths including those appearing in no single list, applying mark-recapture statistical logic to the overlap between lists. Documentation sources include hospital records, burial registers, NGO databases, media reports, and civil society documentation. Non-standard sources such as graveyard records and qualitative testimony data have been used where formal institutional sources are absent. Requires that documentation sources be genuinely independent with no shared ascertainment bias, an assumption that is difficult to verify in conflict settings where actors may share information.
	Academic
	2
	(12, 122)
	

	22
	
	Capture-Recapture
	Epidemiological adaptation from ecology
	~1990s (conflict applications)
	Retrospective
	Indirect - total deaths estimated from two independent death lists
	Epidemiological method using exactly two independent lists of deaths to estimate total deaths including those appearing in neither list, based on the degree of overlap between lists using Lincoln-Petersen or log-linear statistical methods. Simpler than MSE but requires only two documentation sources. Applied to violent conflict deaths in Gaza and Kosovo, and to deaths during civil protests in Sudan using civil society documentation sources. Also used as a validation method to assess the completeness of surveillance systems and key informant networks rather than as a primary estimation approach. Independence of the two lists from each other is the critical methodological assumption.
	Academic
	3
	(82, 123, 124)
	

	23
	
	Pooled Retrospective Mortality Survey Analysis
	CRED / ACF / various academic groups
	~2000s
	Retrospective
	Indirect - pooled CMR and U5MR from multiple surveys generating synthesised mortality findings
	Retrospective pooled analysis of mortality survey data drawn from compiled databases or accumulated rounds of surveys conducted by multiple organisations. Two documented variants. Multi-source pooled analysis uses databases such as CEDAT (Complex Emergency Database) aggregating independently conducted surveys across multiple organisations and crisis contexts to generate meta-level findings about mortality patterns, determinants, or thresholds. Longitudinal single-context pooled analysis accumulates repeated survey rounds within one crisis setting to characterise mortality trends over time. Statistical approaches include meta-analysis, Bayesian Poisson modelling, and regression against crisis predictor variables.
	Academic
	5
	(125-129)
	

	24
	
	Bayesian Demographic Mortality Model with Reporting Completeness Adjustment
	Gomez-Ugarte et al. / Max Planck Institute for Demographic Research
	2025
	Retrospective
	Indirect - age- and sex-specific mortality and life expectancy losses modelled from reported deaths with Bayesian correction for reporting incompleteness
	Bayesian statistical model incorporating novel prior distributions to simultaneously account for reporting completeness and uncertainty in demographic distributions. Specifies prior distributions for both the reporting rate (proportion of deaths captured in available records) and the age-sex distribution of casualties, propagating uncertainty from both sources through to final estimates. Generates age- and sex-specific mortality estimates and life expectancy losses rather than a single CMR. Works from a single available death documentation source with modelled incompleteness rather than requiring multiple independent lists as in MSE and capture-recapture. Minimum data inputs are a total death count and population exposure estimates.
	Academic
	2
	(100, 130)
	

	25
	Remote sensing
	Satellite Imagery-Based Cemetery Analysis
	Checchi et al. / LSHTM
	2023 (preprint)
	Retrospective
	Indirect - excess burial rate as proxy for excess mortality; does not generate CMR directly
	Very high-resolution archive satellite imagery is used to track changes in burial incidence across sampled cemeteries over time. Crowd-sourced grave counting supervised by expert analysts and automated detection algorithms generates longitudinal burial counts from sequential satellite images. A statistical model compares observed burial rates against a counterfactual no-crisis baseline, using crisis proxy variables including conflict event incidence, staple food prices, and internal displacement as predictors. Output is a crisis-to-no-crisis burial rate ratio rather than a CMR; conversion to 26a mortality rate requires additional assumptions about burial coverage and population size.
	Academic
	1
	(131)
	

	26
	Prospective modelling
	Forward-Projecting Infectious Disease Mortality Model with Expert Elicitation
	Checchi et al. / LSHTM
	2025 (preprint)
	Prospective
	Indirect - forward-projected infection-attributable mortality under alternative crisis scenarios
	Structured expert elicitation is used to quantify the probability of specific epidemic events and crisis-adjusted increases in transmission rates and case-fatality ratios under alternative crisis scenarios. Population susceptibility to each pathogen is estimated from historical vaccination coverage and prior infection data. For endemic infections, pre-crisis deaths are taken as the counterfactual baseline and multiplied by crisis-adjusted parameters. For epidemic-prone infections, deaths are projected using a stochastic susceptible-exposed-infected-recovered (SEIR) compartmental model. All analyses are conducted by disease and age group with parameter uncertainty propagated stochastically. The only prospective mortality projection method identified in the review.
	Academic
	1
	(132)
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