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Additional File 2: Key characteristics of individual-based models of malaria.
Columns defined as follows. Agents: denotes Individuals within a population that have individual characteristics and are traceable throughout a simulation; H – human agents, M – mosquito agents. Plasmodium: Y – specific Plasmodium species simulated. Intervention: Y – interventions modelled and compared to control simulation. Environment: Y – environmental considerations included in model. Parameters: P – data from previous studies used to estimate at least one parameter, C – at least one parameter from model estimated using calibration techniques, V – model validated using alternative dataset, S – sensitivity analysis performed, by altering the value of at least one parameter to determine impact on an outcome of interest. Key inputs and Key outputs: the most relevant inputs and outputs of the model for the simulation being described. Spatial: Y – model includes spatial representation of physical environment. Age-stratification: Y – humans are stratified by age for results or model parameters. Cost analysis: Y – interventions are costed within model. Other notable model features: as described. Intervention Optimisation: Y – Paper includes statement of intent to maximise the effectiveness of interventions within the simulation. Other notation within table: †Where ABMs were developed from other model types, the original model is listed above it, without further details in table. *Paper provides overview of model structure in which these elements are not clear. **Spatial construction outlined but not mathematically present. ‡Model outlines capacity for intervention modelling, but simulation not performed.
	Model
	Purpose
	Agents
	Plasmodium
	Interventions
	Environment
	Parameters
	Key Inputs
	Key Outputs
	Spatial
	Bayesian
	Age stratification
	Cost Analysis
	Other notable model features
	Optimisation
	Reference

	Original
	Adapted
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	McKenzie (1998)
	Introduce discrete simulation model, compare results to compartmental approaches
	H,M
	Y
	N
	N
	P
	Intrinsic and extrinsic incubation, host infectious period, host immunity
	Vector population size, host malaria prevalence
	N
	N
	N
	N
	Array-based simulation
	N
	(1)

	
	McKenzie (2001)
	Assess impact of varying vector populations on parasite extinction
	H,M
	Y
	N
	N
	P
	Intrinsic and extrinsic incubation, host infectious period, host immunity
	Malaria prevalence, vector population size, rate of parasitic extinction
	N
	N
	N
	N
	Seasonal variation in vector population size
	N
	(2)

	
	McKenzie (2005)
	Embed within-host parasite-immune system dynamic model within ABM
	H,M
	Y
	N
	N
	P,C,S
	Gametocyte decay rate, recombination rate, human population turnover, infection parameters
	Frequency of establishment, time to parasite extinction
	N
	N
	N
	N
	Replacement of hosts within naïve individuals
	N
	(3)

	Gu (2003)
	Develop object-oriented design for ABM of P. falciparum malaria transmission
	H,M
	Y
	Y
	N
	P,C
	Human biting rate (HBR)
	Scenario-specific probability of malaria elimination
	N
	N
	Y
	N
	Natural immunity, population migration
	Y
	(4)

	Gu (2009A)
	Create guidelines for programs of environmental management by larval source reduction
	H,M
	N
	Y
	Y
	P
	None
	Total mosquito abundance, HBR, entomological inoculation rate (EIR), malaria incidence and prevalence
	Y
	N
	N
	N
	Various village housing layouts
	N
	(5)

	
	Gu (2009B)
	Assess effects of insecticide treated nets (ITNs) on malaria transmission 
	H,M
	N
	Y
	Y
	P,S
	Outcome parameters
	Mosquito populations, EIR, malaria incidence
	Y
	N
	N
	N
	Various village housing layouts
	N
	(6)

	Depinay (2004)
	Create spatial ABM of Anopheles life cycle incorporating biological and environmental factors, present usefulness of model in hypothetical simulation
	H,M
	N
	Y
	Y
	P,C,S
	Temperature, moisture, number of water pools
	Number of mosquitoes
	Y**
	N
	N
	N
	Adult aestivation, predators and pathogens of Anopheles mosquitoes
	N
	(7)

	Molineaux (2001)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(8)

	
	Dietz (2006)
	Calibrate model of first wave of parasitaemia, estimate vaccine efficacy
	H
	Y
	Y
	N
	C
	Asexual parasite densities, immune parameters
	Vaccine efficacy
	N
	N
	N
	N
	Immune responses
	N
	(9)

	Rateb (2005)
	Model impact of hypothetical malaria education on malaria transmission in Haiti
	H
	N
	Y
	Y
	P
	Disease parameters, number of education and health centres
	Average education level, ratio of infected individuals, mortality ratio
	Y
	N
	Y
	N
	Human breeding, education and hospital location
	N
	(10)

	Smith (2006A)
	Overview of multi-purpose dynamical model, particularly regarding vaccine efficacy
	H
	Y
	N
	N
	*
	*
	*
	N
	N
	Y
	N
	
	*
	(11)

	
	Smith (2006B)
	Model relationship between EIR for P. falciparum malaria and force of infection in endemic areas
	H
	N
	Y
	N
	P,C,V
	EIR
	Survival probabilities, force of infection
	N
	Y
	Y
	N
	Natural immunity
Liver stages of parasite
	N
	(12)

	
	Maire (2006A)
	Assess effects of acquired immunity on parasite densities
	H
	Y
	N
	N
	P,C,V
	EIR
	Parasite densities by age
	N
	N
	Y
	N
	Natural immunity
	N
	(13)

	
	Ross (2006A)
	Describe relationship between host infectivity and P. falciparum asexual parasite density in the human host
	H
	Y
	N
	N
	P,C,V,S
	EIR
	Host infectivity
	N
	Y
	Y
	N
	Sex of gametocytes
	N
	(14)

	
	Killeen (2006)
	Validate model from Ross (2006A) against data from Africa and Papua New Guinea
	H
	Y
	N
	N
	P,C,V
	EIR
	Mean infectiousness of human population to mosquitoes
	N
	N
	Y
	N
	
	N
	(15)

	
	Smith (2006C)
	Predict pyrogenic thresholds of acute illness in P. falciparum malaria
	H
	N
	N
	N
	P,C
	EIR
	Incidence of clinical malaria; individual pyrogenic thresholds
	N
	N
	Y
	N
	Pyrogenic thresholds
	N
	(16)

	
	Ross (2006B)
	Assess malaria-attributable morbidity and mortality, model age-specific patterns in morbidity and mortality
	H
	Y
	N
	N
	P,C
	Relative incidence of severe malaria, entomologic data, malaria-specific mortality rates
	Incidence of severe malaria, episodes of clinical malaria, death rates
	N
	N
	Y
	N
	Natural immunity
co-morbidities
	N
	(17)

	
	Tediosi (2006A)
	Predict incidence of clinical episodes and mortality, assess effects of case management
	H
	Y
	Y
	N
	P,C,S
	EIR
	Death, sequelae, parasites, disability-adjusted life years/ years of life lost (DALYs/YLLs), treatment costs per capita
	N
	N
	Y
	Y
	Health care system capacities, decision tree approach to treatment
	N
	(18)

	
	Maire (2006B)
	Validate Smith (2006A) against vaccine trial data
	H
	Y
	Y
	N
	C,V
	EIR
	Time to first episode of clinical malaria
	N
	N
	Y
	N
	
	N
	(19)

	
	Maire (2006C)
	Predict effects of RTS,S/AS02A vaccine in expanded program on immunisation (EPI) in sub-Saharan Africa (SSA)
	H
	Y
	Y
	N
	P,C,V,S
	EIR, vaccine profile parameters
	Uncomplicated cases, severe cases, mortality, patent parasitaemia, anaemia, cumulative vaccine effectiveness
	N
	N
	Y
	N
	Acquired immunity
	N
	(20)

	
	Tediosi (2006B)
	Assess cost-effectiveness of adding RTS,S/AS02 vaccine into EPI
	H
	Y
	Y
	N
	P,S
	Predicted cost per dose delivered, cost per fully immunized child (FIC)
	DALYs, YLL, direct costs, productivity gains
	N
	N
	N
	Y
	
	N
	(21)

	
	Smith (2008)
	Overview of extensions to Smith (2006A) model
	H
	Y
	Y‡
	Y
	*
	*
	*
	N
	N
	*
	*
	*
	*
	(22)

	 
	Ross (2008)
	Investigate potential mechanisms of action of IPT in infants (IPTi), predict likely impact on morbidity and mortality
	H
	Y
	Y
	N
	P,C,V
	Transmission intensity, treatment coverage
	Clinical episodes
	N
	N
	Y
	N
	dhfr mutations that impact treatment failure
	N
	(23)

	
	Penny (2008)
	Predict population effects of malaria vaccines on transmission, morbidity, mortality
	H
	Y
	Y
	N
	P,C
	EIR, vaccine delivery modality and coverage, vaccine properties
	Proportion of vectors infected at each feed, time to local elimination, severe cases and deaths averted
	N
	N
	Y
	N
	Multiple vaccine delivery modalities and vaccine types
	N
	(24)

	
	Tediosi (2009)
	Cost-effectiveness analysis (CEA) of varying vaccine types, prices and delivery modalities
	H
	Y
	Y
	Y
	P,S
	Vaccine delivery costs, case management costs
	Cost per uncomplicated episode, severe episode, and DALY averted
	N
	N
	N
	Y
	Delivery modalities,
varied vaccine costs
	N
	(25)

	
	Ross (2010)
	Simulate effects of heterogeneity on malaria burden,
age-prevalence and incidence
	H
	Y
	Y
	N
	P,C,S
	EIR,
treatment-seeking rate
	Age-curves for parasite prevalence, uncomplicated and severe episodes, direct and indirect mortality,treatment episodes, hospital admissions
	N
	N
	Y
	N
	Natural immunity, episode severity, infectivity to mosquitoes
	N
	(26)

	
	Ross (2011)
	Determine cost-effectiveness of intermittent preventive treatment for malaria in infants and children
	H
	Y
	Y
	N
	P,C,V,S
	Cost of interventions, target age group, delivery channel, seasonal or year- round delivery, transmission intensity, seasonality, timing of first IPT dose for seasonal delivery, coverage levels of treatment
	DALYs averted, cost per DALY averted, transmission intensity
	N
	N
	Y
	Y
	Drug resistance
	N
	(27)

	
	Maire (2011)
	Analysis of uncertainties in vaccine cost-effectiveness
	H
	Y
	Y
	N
	P,C,S
	Age-prevalence
	Incremental cost-effectiveness ratios (ICERs), expected value of perfect information
	N
	Y
	Y
	Y
	Transmission levels, expected value of perfect information
	N
	(28)

	
	Chitnis (2012)
	Incorporate seasonality and heterogeneous humans into pre-existing model
	H,M
	Y
	Y
	Y
	P,C
	Probabilities and rates of particular outcomes in the transmission process
	EIR, malaria clinical incidence and prevalence
	N
	N
	N
	N
	Removal of interventions
	N
	(29)

	
	Crowell (2013)
	Predict incremental cost-effectiveness of MSAT campaigns
	H
	Y
	Y
	N
	P,S
	Pre-intervention EIR, MSAT timing, coverage and compliance, costing of MSAT
	Parasite prevalence, episodes averted, incremental cost-effectiveness ratio
	N
	N
	Y
	Y
	Incremental cost-effective ratios for CEA
	N
	(30)

	Richard (1993)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(31)

	
	Gurarie (2007)
	Present stochastic model of infection, examine effects of drug treatment and vaccination of children
	H
	N
	Y
	N
	Nil
	EIR
	Immune effector variable, severity index, severity count, individual infectious state prevalence
	N
	N
	Y
	N
	Maternal immunity
	N
	(32)

	Gurarie (2012)
	Develop in-host model of parasite densities, validate through comparing ABM-predicted malaria prevalence to field observations
	H
	Y
	N
	N
	P,C,V,S
	EIR
	Malaria prevalence, number of infected RBCs per µL of blood (individual)
	N
	N
	N
	N
	Merozoite invasion of RBCs, antigenic variation of parasites
	N
	(33)

	Linard (2008)
	Simulate variations in contact rate between potential malaria vectors and hosts in the Camargue
	H,M
	N
	N
	Y
	P,S
	Mosquito development parameters, protection rates, average daily temperature
	Actual biting rate
	Y
	N
	N
	N
	Horse and cattle agents, seasonally-dependent tourist numbers
	N
	(34)

	Bomblies (2008)
	Calibration and validation of hydrology and entomology models embedded into an ABM of malaria transmission
	H,M
	N
	N
	Y
	P,C,V,S
	Hydrology and entomology data from the Sahel
	Vectorial capacity, EIR, malaria prevalence, live mosquito numbers
	Y
	N
	N
	N
	CO2-seeking behaviour, land surface scheme, predation of younger larvae by older ones
	N
	(35)

	
	Bomblies (2009A)
	Simulate village-scale Anopheles mosquito population dynamics in two locations
	H,M
	Y
	N
	Y
	P,C,V,S
	Pool water temperatures, water source locations, topography, vegetation, soil types
	Water coverage, water depth, mosquito abundance
	Y
	N
	N
	N
	Overland flow routing component
	N
	(36)

	
	Bomblies (2009B)
	Assess impact of hypothetical climate change patterns on malaria transmission
	H,M
	N
	N
	Y
	P,C,V,S
	Precipitation, temperature, humidity, radiation, wind speed and direction
	Pool depth, mosquito abundance, vectorial capacity
	Y
	N
	N
	N
	
	N
	(37)

	
	Stryker (2012)
	Investigate the effects of land use change on hydrological processes impacting mosquito abundance
	H,M
	N
	N
	Y
	P,C,V,S
	Precipitation, temperature, humidity, radiation, wind speed and direction
	Percentage volumetric water content, mosquito abundance
	Y
	N
	N
	N
	Land usage impacts
	N
	(38)

	
	Yamana (2013)
	Investigate effect of acquired immunity on malaria prevalence in varying locations
	H,M
	N
	N
	Y
	P,C,V,S
	Spatial distribution of water depths and temperatures
	Malaria prevalence
	Y
	N
	Y
	N
	Acquired immunity
	N
	(39)

	
	Bomblies (2014)
	Assess impact of larvicide use and pool drainage on vector populations
	H,M
	N
	Y
	Y
	P,C,V,S
	Precipitation, temperature, humidity, radiation, wind speed and direction
	Water pool vectorial capacity, mosquito population
	Y
	N
	N
	N
	CO2 gradients
	N
	(40)

	
	Yamana (2016)
	Demonstration concept of hysteresis in malaria transmission
	H,M
	N
	N
	Y
	P,C,V
	Entomological parameters, initial malaria prevalence
	Malaria prevalence, immunity
	Y
	N
	Y
	N
	Impact of 11 years of climate data on later years
	N
	(41)

	
	Endo (2016)
	Provide tool to analyse malaria transmission potential under varying environmental situations
	H,M
	N
	N
	Y
	P,C,S
	House location, rainfall and groundwater parameters
	Basic reproductive rate, length of wet season required for stable malaria transmission
	Y
	N
	Y
	N
	Analysing impact of wet season length on transmission
	N
	(42)

	
	Endo (2018)
	Investigate environmental impact on malaria transmission around reservoirs
	H,M
	N
	N
	Y
	P
	Meteorological data, water levels, annual incidence rate
	Relative malaria infection, Anopheles population
	Y
	N
	N
	N
	Decomposition of the impact of environmental factors
	N
	(43)

	Filipe (2007)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(44)

	
	Griffin (2010)
	Assess changing impact of past, current and future intervention strategies in SSA
	H
	Y
	Y
	N
	P,C,S
	EIR, intervention coverage, seasonality parameters
	Parasite prevalence, reduction in parasite prevalence
	N
	Y
	Y
	N
	Dynamic host immunity, superinfection, liver stages of parasite
	N
	(45)

	
	Okell (2011)
	Explore short- and long-term impacts of MDA in various transmission scenarios
	H
	Y
	Y
	N
	P,C,V,S
	Pregnancy prevalence, drug and parasite parameters
	EIR, prevalence of infection
	N
	Y
	Y
	N
	Pregnancy prevalence
	N
	(46)

	
	Griffin (2014)
	Estimate how the age-burden of P. falciparum malaria is changing in SSA
	H
	Y
	N
	N
	P,C,V,S
	Current malaria prevalence in 2-10 year olds
	Age-stratified proportion of cases, yearly incidence
	N
	Y
	Y
	N
	Immunity functions
	N
	(47)

	
	Okell (2014)
	CEA of first-line malaria treatments 
	H
	Y
	Y
	N
	P,C,V, S
	Cost input data, local transmission parameters
	Cost difference between treatments, reduction in cases
	N
	Y
	Y
	Y
	PK, PD, access to treatment, health system costs
	N
	(48)

	
	Slater (2014)
	Assess impact of adding ivermectin to a mass treatment intervention on malaria transmission
	H
	N
	Y
	N
	P, C
	Drug properties, malaria test properties
	Time to interrupt transmission, RDT-positivity, vector mortality outcomes
	N
	N
	Y
	N
	Variably IVM impact considering time between dosing and vector blood meal
	N
	(49)

	
	Griffin (2015)
	Model acquisition and loss of immunity to age distribution of severe malaria cases
	H
	Y
	N
	N
	C,V
	EIR, incidence by age group
	Probability of severe malaria, proportion with specific symptoms, case fatality percentage
	N
	Y
	Y
	N
	Differing manifestations of severe malaria, immunity functions
	N
	(50)

	
	Cairns (2015)
	Determine when long-acting ACT is most beneficial
	H
	Y
	Y
	Y
	P,C,S
	Transmission and seasonality parameters
	Malaria burden, seasonality of incidence
	N
	N
	Y
	N
	Markham Seasonality Index
	N
	(51)

	
	Slater (2016)
	Simulate impact of artemisinin and partner drug resistance in SSA
	H
	Y
	Y
	N
	P,C,S
	Parasite clearance rates, recrudescence rates, seasonality parameters
	Additional cases due to resistance
	N
	N
	Y
	N
	Drug resistance
	N
	(52)

	
	Griffin (2016)
	Assess impact of future intervention scenarios on malaria transmission
	H
	Y
	Y
	N
	P
	Pre-existing malaria rates and intervention use
	Cases and deaths averted, at-risk population
	N
	Y
	Y
	N
	Existing intervention coverage, insecticide decay, ITN wear-and-tear
	N
	(53)

	
	Walker (2016)
	Estimate the minimum-cost ordering of interventions to reduce malaria burden and transmission
	H
	Y
	Y
	N
	P,S
	Cost price of interventions, interventions efficacies and coverages, transmission intensity, seasonality, vector profiles
	Cost of disease burden or transmission reduction
	N
	N
	Y
	Y
	Simulated annealing for optimisation 
	Y
	(54)

	
	Winskill (2016)
	Compare the cost-effectiveness of RTS,S vaccination with increasing pre-existing interventions in SSA
	H
	Y
	Y
	N
	S
	Baseline parasite prevalence, seasonal transmission patterns, vector profiles, intervention choice and coverage level
	Cases averted, DALYs averted, costs
	N
	Y
	Y
	Y
	Method for cost-effective scale-up of intervnetions
	Y
	(55)

	
	Bretscher (2017)
	Impact of antimalarial type and population delivery modality on transmission
	H
	Y
	Y
	N
	P,C,S
	Infection and transmission parameters, drug efficacies, intervention coverage and efficacy
	Reduction in clinical cases
	N
	N
	Y
	N
	
	N
	(56)

	
	Watson (2017)
	Impact of rapid diagnostic tests (RDTs) on PfHRP2-geleted parasites
	H
	Y
	Y
	N
	P,C,S
	Infection, treatment and transmission probabilities
	Rate at which population infected only with PfHRP2-deleted mutants
	N
	N
	Y
	N
	PfHRP2 dynamics, immunity
	N
	(57) 

	Churcher (2010)
	Assess the impact of vector parasite densities on transmission-blocking interventions (TBIs)
	M
	Y
	Y
	N
	P
	Vector parasite density parameters, HBR
	Prevalence of infectious mosquitoes, density of salivary gland sporozoites
	N
	N
	N
	N
	Mosquito parasite densities
	N
	(58)

	Gatton (2004)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(59)

	
	Gatton (2010)
	Compare interventions in low to moderate transmission settings
	H,
	Y
	Y
	Y
	P,V,S
	EIR, treatment coverage, bednet coverage, parasite and mosquito-related parameters
	Interruption of transmission
	N
	N
	Y
	N
	Genetic variation of P. falciparum, liver stage parasite development
	N
	(60)

	
	Gatton (2017)
	Investigate impact of PfHRP2 presence in parasite populations on malaria-based outcomes
	H
	Y
	Y
	N
	P
	Parasite PfHRP status, rapid diagnostic test (RDT) type, vector survival characteristics
	EIR, time to extinction for parasite types, RDT positivity %, number of infections by parasite type
	N
	N
	Y
	N
	Pharmacokinetics, parasite PfHRP2 status
	N
	(61)

	Zhou (2010)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(62)

	
	Arifin (2011)
	Compare output of spatial and non-spatial ABM, investigate impact of environmental heterogeneity on vector abundance
	M
	N
	N
	Y
	V,S
	Aquatic habitat density, bloodmeal density
	Vector abundance
	Y
	N
	N
	N
	Potential for age-specific mortality rates for vectors.
	N
	(63)

	
	Arifin (2013)
	Compare results with Gu (2009A, B), assess ITN and LSM on vector populations
	H,M
	N
	Y
	N
	Nil
	Spatial landscape, intervention efficacy parameters
	Female adult mosquito abundance
	Y
	N
	N
	N
	"Docking" technique of cross-validation
	N
	(64)

	
	Arifin (2014)
	Compare impact of hypothetical vector control interventions (HVCIs) on vector prevalence
	M
	Y
	Y
	Y
	Nil
	Coverage and killing capacity of interventions, environmental descriptors
	Female adult mosquito abundance, potentially infectious mosquito abundance
	N
	N
	N
	N
	Hypothetical interventions that can reflect real strategies
	N
	(65)

	
	Gentile (2015)
	Assess impact of sterile insect technique (SIT) on female A. gambiae population
	M
	N
	Y
	Y
	S
	Mosquito state transition parameters
	Female wildtype proportion
	N
	N
	N
	N
	Mating competitiveness of transgenic male vectors
	N
	(66)

	
	Arifin (2015)
	Present a framework that integrates ABM outputs with a geographic information system (GIS)
	M
	N
	Y
	Y
	Nil
	Intervention coverage
	Mosquito abundance, oviposition counts per habitat, blood meal count per house
	Y
	N
	N
	N
	Hot spot analysis to identify significant locations, use of GIS with ABM
	N
	(67)

	
	Alam (2017)
	Adapt A. gambiae ABM to A. vagus, assess interventions in Bandarban, Bangladesh
	M
	N
	Y
	Y
	P,V
	Daily temperature and rainfall, vector active times, landscape information
	Female abundance, abundance of vector life stages
	Y
	N
	N
	N
	Docking validation technique, temperature-dependant vector development
	N
	(68)

	Eckhoff (2011)
	Outline new model, assess impact of various interventions on malaria transmission
	H,M
	N
	Y
	Y
	P,C,S
	Probabilities of successful actions
	HBR, EIR, adult mortality
	N
	N
	N
	N
	Animal blood meals, indoor feeding, preferential and variable larval survival
	N
	(69)

	
	Eckhoff (2012)
	Investigate the acquisition of immunity and its dependence on age and exposure
	H
	Y
	N
	N
	P
	Parasite characteristics immunity and development parameters, rainfall, temperature
	Malaria prevalence, mean parasitaemia
	N
	N
	Y
	N
	PfEMP-1 surface antigen variation and highly specific parasite development
	N
	(70)

	
	Eckhoff (2013)
	Model effects of multiple interventions on malaria transmission
	H,M
	N
	Y
	Y
	P,C,V,S
	Intervention coverage and efficacy, EIR, vector endophagy
	Prevalence, daily EIR
	N
	N
	N
	N
	Multiple vector species modelled
	N
	(71)

	
	Wenger (2013)
	Model expected impacts of present and future vaccines
	H
	Y
	Y
	Y
	P,S
	Climate and vector parameters, EIR
	Prevalence, daily EIR, daily clinical incidence rate
	N
	N
	Y
	N
	
	N
	(72)

	
	McCarthy (2015)
	Calibrate Eckhoff (2011) to immune system parameters, evaluate impact of pre-erythrocytic vaccine in varying transmission conditions
	H,M
	Y
	Y
	Y
	P,C,V
	Age-stratified prevalence, fever incidence, age-stratified severe disease incidence
	Parasite prevalence, severe disease incidence, per-bite vaccine efficacy
	N
	Y
	Y
	N
	Severe malaria diagnosis, parasite antigenic variation, innate and adaptive immunity
	N
	(73)

	
	Gerardin (2015A)
	Comparison of antimalarials using pharmacokinetic and pharmacodynamic modelling
	H,M
	N
	Y
	Y
	P,C,S
	Environmental data, EIR, parameters relating to antimalarial pharmacokinetics
	Asexual parasite prevalence
	N
	N
	Y
	N
	Pharmacokinetics (PK), pharmacodynamics (PD)
	N
	(74)

	
	Gerardin (2015B)
	Characterise infectious reservoir by age and detection threshold, without intervention and under targeted elimination campaigns
	H,M
	Y
	Y
	Y
	P,C
	Age-stratified prevalence and clinical incidence data, EIRs, age- and season-stratified asexual parasite and gametocyte densities
	Asexual parasite and gametocyte densities
	N
	Y
	Y
	N
	Importation of cases
	N
	(75)

	
	Gerardin (2016)
	Estimate household exposure to malaria transmission based on spatial infection status in Zambia
	H
	N
	Y
	Y
	C
	Household location, age structure, RDT positivity by age (for population structure)
	Transmission intensity per household, number of clinical cases and new infections averted, fraction of infected individuals treated, probability of less than one onward infection
	Y
	N
	Y
	N
	Importation of cases
	Y
	(76)

	
	Eckhoff (2016)
	Simulate the impacts of gene-drive mosquitoes on mosquito populations in SSA environments
	M
	N
	Y
	Y
	P,S
	Homing rate, fecundity reduction
	Wildtype fraction, adult population size, EIR reduction
	Y
	N
	N
	N
	
	N
	(77)

	
	Gerardin (2017)
	Evaluate the effects of reactive case detection on malaria transmission
	H,M
	Y
	Y
	Y
	P,C
	Baseline transmission intensity
	Malaria prevalence, incidence, fraction of simulations with no local transmission
	Y
	N
	Y
	N
	Anopheles-specific biting habits, best interventions package differing between transmission settings
	N
	(78)

	
	Gerardin (2018)
	Examine effect of MDA in villages on transmission in surrounding area
	H
	Y
	Y
	N
	Nil
	Biting rates, travel timing, intervention timing
	Percentage reduction in prevalence one year post-MDA administration
	N
	N
	Y
	N
	Demographic cycling, human migration
	Y
	(79)

	
	Ouédraogo (2018)
	Impact of parasite sexual-stage immunity on human infectious reservoir
	H
	Y
	N
	N
	P,V
	Malaria incidence, sexual-stage antibody concentrations
	Frequency of oocyst density per mosquito, percentage of infected mosquitoes
	N
	N
	Y
	N
	Boost and decay of sexual-stage antibodies
	N
	(80)

	Klein (2014)
	Explore impact of heterogeneous transmission on population spread of drug resistance
	H,M
	Y
	N
	N
	P
	Various human, mosquito and transmission parameters, EIR
	Population disease states, multiplicity of infection (MOI), time to resistance
	N
	N
	N
	N
	Parasite clones, drug resistance
	N
	(81)

	Zhu (2015A)
	Assess effects of location and density of sugar sources and resting sites on vector epidemiology
	H,M
	N
	N
	Y
	P
	Sugar source location and frequency
	Mean daily survival rate, mean human biting rate, mean daily abundance
	Y
	N
	N
	N
	Location of sugar sources, specific human movements
	N
	(82)

	
	Zhu
(2015B)
	Assess effect of attractive toxic sugar baits (ATSB) on vector and malaria epidemiology
	H,M
	N
	Y
	Y
	P
	ATSB location and frequency
	EIR, mean HBR, mean daily abundance
	Y
	N
	N
	N
	ATSB, specific human movements
	Y
	(83)

	
	Zhu (2017)
	Assess ATSB and LLIN use in combination for vector control and malaria transmission impacts
	H,M
	N
	Y
	Y
	P
	ATSB location and frequency, LLIN coverage levels
	EIR, vector populations, probability of local vector extinction
	Y
	N
	N
	N
	Integrated vector management (IVM), specific human movements
	N
	(84)

	Phillips (2015)
	Assess cost-effectiveness of diagnostic testing of malaria in children with fever
	H
	N
	Y
	N
	P,C,S
	Fever transmission rates, clinician compliance rates, intervention costs
	Total costs, deaths averted
	N
	N
	N
	Y
	Patient, carer and clinician behaviour
	N
	(85)

	Silal (2015A)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(86)

	
	Silal (2015B)
	Assess impact of border-control focal screen-and-treat campaign on transmission
	H
	N
	Y
	N
	P,C,V
	Parameters of infection and human behaviour for compartment flow
	Reduction in local infections
	Y
	N
	N
	N
	Focus on border-control, ABM contained within larger deterministic model
	N
	(87)

	Nguyen (2015)
	Compare strategies for optimum use of ACTs at the population level, without accelerating drug resistance
	H
	Y
	Y
	N
	P,C,V,S
	Cost of resistance, treatment coverage
	Treatment failure rate, useful therapeutic life, resistance emergence, partner drug resistance rates
	N
	N
	Y
	N
	Drug resistance, PK/PD
	Y
	(88)

	Pizzitutti (2015)
	Represent changes in malaria transmission with Amazonian river levels near Padre Cocha, demonstrate effectiveness of larval habitat control
	H,M
	Y
	Y
	Y
	C,V
	River level, larval habitat control buffer radius
	Malaria incidence, spatial clustering of cases
	Y
	N
	N
	N
	Parasites as agents, risk-dependent implementation of interventions
	N
	(89)

	
	Pizzitutti (2018)
	Assess influence of human movement on local-scale malaria transmission
	H,M
	Y
	Y
	Y
	P,C,V
	River level, meteorological data, human movement characteristics
	Malaria incidence
	Y
	N
	Y
	N
	Age- and job-specific movement patterns, asymptomatic hosts
	N
	(90)

	Sauboin (2015)
	Assess candidate malaria vaccine in SSA transmission environments
	H
	N
	Y
	N
	P,C,V,S
	Transition probabilities, CFR, vaccine efficacy
	Reduction in cases, severe cases, hospitalisations, deaths
	N
	N
	Y
	N
	Full immunity
	N
	(91)

	Macdonald (1952)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(92)

	
	Karl (2016)
	Assess usefulness of spatially heterogeneous ABM to determine MOI and EIR in PNG
	H,M
	Y
	N
	Y
	P,C,S
	Transmission rate, mosquito density, human-to-mosquito ratio, MOI, prevalence
	EIR, MOI, malaria prevalence
	Y
	N
	Y
	N
	Multiclonal infection, based on AV in PNG, P. falciparum clone distribution
	N
	(93)

	Ferreira (2017)
	Assess changes to mosquito biting behaviour due to long term ITN use
	M
	N
	Y
	N
	P,S
	Vector biting time, ITN use and effectiveness, variance of parent/child parameters
	Vector mortality probability, oviposition probability, timing of blood meals
	N
	N
	N
	N
	Genetic plasticity of mosquitoes, vector-specific biting times
	N
	(94)

	Choi (2017)
	Assess cost-effectiveness of antimalarial treatments for HIV-positive pregnant women
	H
	N
	Y
	N
	P,S
	Costing parameters, intervention efficacy parameters, country-level disease parameters
	Reductions in low birth weight, anaemia, malaria parasitaemia
	N
	N
	N
	Y
	Human agents all HIV-positive pregnant women
	N
	(95)

	Shcherbacheva (2017A)
	Assess impacts of LLINs on host-seeking behaviour of mosquitoes
	M
	N
	Y
	N
	P,C
	Intervention effect parameters, vector movement parameters
	Death rate, hut exit rate, vector feeding rate, R0
	Y
	N
	N
	N
	CO2 gradient, simulation of individual hut, vector consumption of chemical
	N
	(96)

	
	S’cheva (2017B)
	Study alterations in vector behaviour due to parasites and household size
	H,M
	N
	N
	N
	P,C
	Household size, biting rates
	R0, contact rate
	Y
	N
	N
	N
	CO2 gradient, enhanced attractiveness of hosts for vectors, change in biting rates for infected vectors
	N
	(97)
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