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Appendix 1. Eligibility criteria

Our review included seven types of mechanistic models commonly used in epidemiological
modeling: compartmental models, individual/agent-based models, metapopulation models,
cellular automata, renewal equations, chain binomial models, and branching processes. Other
epidemiological models were not considered eligible. Eligible Al techniques in our review
included DL models (which are based on neural networks) and ML models that (i) have limited
but growing integration with mechanistic epidemiological models and (ii) are more commonly
referred to as “ML” than “statistical” models. Since there is no explicit rule for determining
common usage or reference, the final inclusion or exclusion of a study was determined through
discussion among the review team. This collaborative approach ensures a consistent and
well-defined scope for our review.

We detail each exclusion reason below.
Not using eligible Al techniques or mechanistic epidemiological models
e Using ineligible Al techniques, such as gradient-based or heuristic optimization
algorithms, statistical models (e.g., linear regression models, time series models,
Gaussian processes, maximum likelihood estimation, and filtering methods), fuzzy logic

systems, automatic differentiation, and matrix factorization

e Using ineligible mechanistic epidemiological models, such as static models
Providing insufficient methodological details of Al techniques or mechanistic
epidemiological models to support the verification of their eligibility

No integration of Al techniques with mechanistic epidemiological models
Comparing the performance of Al techniques and mechanistic epidemiological models

Constructing Al techniques as alternative modeling approaches

Not combining the outputs of mechanistic epidemiological models with Al techniques
Using mechanistic epidemiological models solely to generate validation/testing datasets
for Al techniques

e Providing insufficient methodological details to verify if Al techniques were integrated
with mechanistic epidemiological models

Not studying infectious disease epidemiological modeling
e Studying non-infectious diseases, such as computer viruses and invasive species

e Studying non-epidemiological modeling, such as classification of disease severity,
modeling the growth of pathogens, treatment decision-making, and ecological niche
modeling

e Only for within-host infection dynamics

Others
e Duplicates



Not reporting original research

Not published in peer-reviewed journals or proceedings of conferences, workshops, or
symposiums

Framework only

English translation not available

Full text not available

Retraction

The exclusion reason for each excluded study can be found in Appendix 17.



Appendix 2. Search strategy

Search terms

Al Epidemic modeling |Modeling Infectious Infectious |Spreading
disease agents
"artificial "epidemic model*" |"mathematical model*" [epidemi* virus*® spread*
intelligence"
"machine learning" | "epidemics model*" |"simulation model*" pandemic* viral transmissi*
"deep learning" "epidemiological "stochastic model*" endemic* parasit*  [transmit*
model*"
"reinforcement "transmission "deterministic model*" "communicable |pathogen* |propagat*®
learning" model*" disease*"
"natural language |"compartmental "differential equation*"  |borne AND bacter*
processing" model*" disease*
"neural network*" |"compartment "agent based model*" emerg* AND microb*
model*" disease*
"decision tree*" "chain binomial "individual based model*" |infect* fung*
epidemic*"
"random forest*" "computational model*" |[contagio* protozo*
"support vector "disease model*" outbreak* helminth*
machine*"
"long short term "dynamic model*" vaccin® worm#*
memory"
"language model*" "dynamics model*" epizootic* disease*
"mechanistic model*" enzootic* strain*
"mechanism model*" panzootic* variant
"metapopulation model*" [zoono* variants

"meta population model*"

"renewal equation*"

"renewal process*"

"chain binomial process*"

"chain binomial model*"

"branching process*"

PubMed (December 6, 2023: 1382 hits)
("artificial intelligence"[tiab] OR "artificial intelligence"[Mesh] OR "machine learning"[tiab] OR "deep
learning"[tiab] OR "reinforcement learning"[tiab] OR "natural language processing"[tiab] OR "neural




network*"[tiab] OR "decision tree*"[tiab] OR "decision trees"[Mesh] OR "random forest*"[tiab] OR
"support vector machine*"[tiab] OR "long short term memory"[tiab] OR "language model*"[tiab])
AND

(("epidemic model*"[tw] OR "epidemics model*"[tw] OR "epidemiological model*"[tw] OR
"transmission model*"[tw] OR "compartmental model*"[tw] OR "compartment model*"[tw] OR "chain
binomial epidemic*"[tw])

OR

(("mathematical model*"[tw] OR "simulation model*"[tw] OR "stochastic model*"[tw] OR
"deterministic model*"[tw] OR "differential equation*"[tw] OR "agent based model*"[tw] OR
"individual based model*"[tw] OR "computational model*"[tw] OR "disease model*"[tw] OR "dynamic
model*"[tw] OR "dynamics model*"[tw] OR "mechanistic model*"[tw] OR "mechanism model*"[tw]
OR "metapopulation model*"[tw] OR "meta population model*"[tw] OR "renewal equation*"[tw] OR
"renewal process*"[tw] OR "chain binomial process*"[tw] OR "chain binomial model*"[tw] OR
"branching process*"[tw])

AND

((epidemi*[tw] OR pandemic*[tw] OR endemic*[tw] OR "communicable disease*"[tw] OR (borne[tw]
AND disease*[tw]) OR (emerg*[tw] AND disease*[tw]) OR infect*[tw] OR contagio*[tw] OR
outbreak*[tw] OR vaccin*[tw] OR epizootic*[tw] OR enzootic*[tw] OR panzootic*[tw] OR zoono*[tw])
OR

((virus*[tw] OR viral[tw] OR parasit*[tw] OR pathogen*[tw] OR bacter*[tw] OR microb*[tw] OR
fung*[tw] OR protozo*[tw] OR helminth*[tw] OR worm*[tw] OR disease*[tw] OR strain*[tw] OR
variant[tw] OR variants[tw])

AND

(spread*[tw] OR transmissi*[tw] OR transmit*[tw] OR propagat®[tw])))))

Embase (Ovid) (December 6, 2023: 3342 hits)

("artificial intelligence".tw. OR exp "artificial intelligence"/ OR "machine learning”.tw. OR exp "machine
learning"/ OR "deep learning".tw. OR "reinforcement learning".tw. OR "natural language processing".tw.
OR exp "natural language processing"/ OR "neural network*".tw. OR "decision tree*".tw. OR exp
"decision tree"/ OR "random forest*".tw. OR "support vector machine*".tw. OR "long short term
memory".tw. OR "language model*".tw.) AND (("epidemic model*".mp. OR "epidemics model*".mp.
OR "epidemiological model*".mp. OR "transmission model*".mp. OR "compartmental model*".mp. OR
"compartment model*".mp. OR "chain binomial epidemic*".mp.) OR (("mathematical model*".mp. OR
"simulation model*".mp. OR "stochastic model*".mp. OR "deterministic model*".mp. OR "differential
equation*".mp. OR "agent based model*".mp. OR "individual based model*".mp. OR "computational
model*".mp. OR "disease model*".mp. OR "dynamic model*".mp. OR "dynamics model*".mp. OR
"mechanistic model*".mp. OR "mechanism model*".mp. OR "metapopulation model*".mp. OR "meta
population model*".mp. OR "renewal equation*".mp. OR "renewal process*".mp. OR "chain binomial
process™".mp. OR "chain binomial model*".mp. OR "branching process*".mp.) AND ((epidemi*.mp. OR
pandemic*.mp. OR endemic*.mp. OR "communicable disease*".mp. OR (borne.mp. AND disease*.mp.)
OR (emerg*.mp. AND disease*.mp.) OR infect*.mp. OR contagio*.mp. OR outbreak*.mp. OR
vaccin*.mp. OR epizootic*.mp. OR enzootic*.mp. OR panzootic*.mp. OR zoono*.mp.) OR ((virus*.mp.
OR viral.mp. OR parasit*.mp. OR pathogen*.mp. OR bacter*. mp. OR microb*.mp. OR fung*.mp. OR



protozo*.mp. OR helminth*.mp. OR worm*.mp. OR disease*.mp. OR strain*.mp. OR variant.mp. OR
variants.mp.) AND (spread*.mp. OR transmissi*.mp. OR transmit*.mp. OR propagat™.mp.)))))

Web of Science (December 6, 2023: 2003 hits)

(TS="artificial intelligence" OR TS="machine learning" OR TS="deep learning" OR TS="reinforcement
learning" OR TS="natural language processing" OR TS="neural network*" OR TS="decision tree*" OR
TS="random forest*" OR TS="support vector machine*" OR TS="long short term memory" OR
TS="language model*")

AND

((TS="epidemic model*" OR TS="epidemics model*" OR TS="epidemiological model*" OR
TS="transmission model*" OR TS="compartmental model*" OR TS="compartment model*" OR
TS="chain binomial epidemic*")

OR

((TS="mathematical model*" OR TS="simulation model*" OR TS="stochastic model*" OR
TS="deterministic model*" OR TS="differential equation*" OR TS="agent based model*" OR
TS="individual based model*" OR TS="computational model*" OR TS="disease model*" OR
TS="dynamic model*" OR TS="dynamics model*" OR TS="mechanistic model*" OR TS="mechanism
model*" OR TS="metapopulation model*" OR TS="meta population model*" OR TS="renewal
equation*" OR TS="renewal process*" OR TS="chain binomial process*" OR TS="chain binomial
model*" OR TS="branching process*")

AND

((TS=epidemi* OR TS=pandemic* OR TS=endemic* OR TS="communicable disease*" OR (TS=borne
AND TS=disease*) OR (TS=emerg* AND TS=disease*) OR TS=infect* OR TS=contagio* OR
TS=outbreak* OR TS=vaccin* OR TS=epizootic* OR TS=enzootic* OR TS=panzootic* OR
TS=zoono*)

OR

((TS=virus* OR TS=viral OR TS=parasit* OR TS=pathogen* OR TS=bacter* OR TS=microb* OR
TS=fung* OR TS=protozo* OR TS=helminth* OR TS=worm* OR TS=disease* OR TS=strain* OR
TS=variant OR TS=variants)

AND

(TS=spread* OR TS=transmissi* OR TS=transmit* OR TS=propagat*)))))

Scopus (December 6, 2023: 4574 hits)

(TITLE-ABS("artificial intelligence") OR INDEXTERMS("artificial intelligence") OR
TITLE-ABS("machine learning") OR INDEXTERMS("machine learning") OR TITLE-ABS("deep
learning") OR INDEXTERMS("deep learning") OR TITLE-ABS("reinforcement learning") OR
INDEXTERMS("reinforcement learning") OR TITLE-ABS("natural language processing") OR
INDEXTERMS ("natural language processing") OR TITLE-ABS("neural network*") OR
INDEXTERMS ("neural networks") OR TITLE-ABS("decision tree*") OR INDEXTERMS("decision
trees'") OR TITLE-ABS("random forest*") OR INDEXTERMS("random forest") OR
TITLE-ABS("support vector machine*") OR INDEXTERMS("support vector machine") OR
TITLE-ABS("long short term memory") OR INDEXTERMS("long short term memory") OR
TITLE-ABS("language model*") OR INDEXTERMS("language model"))

AND



((TITLE-ABS-KEY ("epidemic model*") OR TITLE-ABS-KEY ("epidemics model*") OR
TITLE-ABS-KEY ("epidemiological model*") OR TITLE-ABS-KEY("transmission model*") OR
TITLE-ABS-KEY("compartmental model*") OR TITLE-ABS-KEY ("compartment model*") OR
TITLE-ABS-KEY ("chain binomial epidemic*"))

OR

((TITLE-ABS-KEY ("mathematical model*") OR TITLE-ABS-KEY ("simulation model*") OR
TITLE-ABS-KEY ("stochastic model*") OR TITLE-ABS-KEY ("deterministic model*") OR
TITLE-ABS-KEY ("differential equation*") OR TITLE-ABS-KEY("agent based model*") OR
TITLE-ABS-KEY ("individual based model*") OR TITLE-ABS-KEY ("computational model*") OR
TITLE-ABS-KEY("disease model*") OR TITLE-ABS-KEY("dynamic model*") OR
TITLE-ABS-KEY ("dynamics model*") OR TITLE-ABS-KEY ("mechanistic model*") OR
TITLE-ABS-KEY ("mechanism model*") OR TITLE-ABS-KEY ("metapopulation model*") OR
TITLE-ABS-KEY("meta population model*") OR TITLE-ABS-KEY("renewal equation*") OR
TITLE-ABS-KEY ("renewal process*") OR TITLE-ABS-KEY("chain binomial process*") OR
TITLE-ABS-KEY("chain binomial model*") OR TITLE-ABS-KEY("branching process*"))

AND

((TITLE-ABS-KEY (epidemi*) OR TITLE-ABS-KEY (pandemic*) OR TITLE-ABS-KEY (endemic*) OR
TITLE-ABS-KEY ("communicable disease*") OR (TITLE-ABS-KEY(borne) AND

TITLE-ABS-KEY (disease*)) OR (TITLE-ABS-KEY (emerg*) AND TITLE-ABS-KEY (disease*)) OR
TITLE-ABS-KEY (infect*) OR TITLE-ABS-KEY(contagio*) OR TITLE-ABS-KEY (outbreak*) OR
TITLE-ABS-KEY (vaccin*) OR TITLE-ABS-KEY (epizootic*) OR TITLE-ABS-KEY (enzootic*) OR
TITLE-ABS-KEY (panzootic*) OR TITLE-ABS-KEY (zoono*))

OR

((TITLE-ABS-KEY (virus*) OR TITLE-ABS-KEY (viral) OR TITLE-ABS-KEY (parasit*) OR
TITLE-ABS-KEY (pathogen*) OR TITLE-ABS-KEY (bacter*) OR TITLE-ABS-KEY (microb*) OR
TITLE-ABS-KEY (fung*) OR TITLE-ABS-KEY (protozo*) OR TITLE-ABS-KEY (helminth*) OR
TITLE-ABS-KEY (worm*) OR TITLE-ABS-KEY (disease*) OR TITLE-ABS-KEY (strain*) OR
TITLE-ABS-KEY (variant) OR TITLE-ABS-KEY (variants))

AND

(TITLE-ABS-KEY (spread*) OR TITLE-ABS-KEY (transmissi*) OR TITLE-ABS-KEY (transmit*) OR
TITLE-ABS-KEY (propagat*))))))

IEEE Xplore

Al AND Epidemic modeling (Part 1) (December 6, 2023: 292 hits)

("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep
learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND



("All Metadata":"epidemic model*" OR "All Metadata":"epidemics model*" OR "All
Metadata":"epidemiological model*" OR "All Metadata":"transmission model*" OR "All
Metadata":"compartmental model*" OR "All Metadata":"compartment model*")

Al AND Epidemic modeling (Part 2) (December 6, 2023: 0 hit)
("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep

learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND

("All Metadata":"chain binomial epidemic*")

Al AND Modeling AND Infectious disease (Part 1) (December 6, 2023: 1301 hits)
("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep

learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND

("All Metadata":"mathematical model" OR "All Metadata":"mathematical models" OR "All
Metadata":"mathematical modeling" OR "All Metadata":"mathematical modelling" OR "All
Metadata":"simulation model" OR "All Metadata":"simulation models" OR "All Metadata":"simulation
modeling" OR "All Metadata":"simulation modelling" OR "All Metadata":"stochastic model" OR "All
Metadata":"stochastic models" OR "All Metadata":"stochastic modeling" OR "All Metadata":"stochastic
modelling" OR "All Metadata":"deterministic model" OR "All Metadata":"deterministic models" OR "All
Metadata":"deterministic modeling" OR "All Metadata":"deterministic modelling" OR "All
Metadata":"differential equation” OR "All Metadata":"differential equations" OR "All Metadata":"agent
based model" OR "All Metadata":"agent based models" OR "All Metadata":"agent based modeling" OR
"All Metadata":"agent based modelling" OR "All Metadata":"individual based model" OR "All
Metadata":"individual based models" OR "All Metadata":"individual based modeling" OR "All
Metadata":"individual based modelling" OR "All Metadata":"computational model" OR "All
Metadata":"computational models" OR "All Metadata":"computational modeling" OR "All
Metadata":"computational modelling" OR "All Metadata":"disease model" OR "All Metadata":"disease
models" OR "All Metadata":"disease modeling" OR "All Metadata":"disease modelling" OR "All
Metadata":"dynamic model" OR "All Metadata":"dynamic models" OR "All Metadata":"dynamic
modeling" OR "All Metadata":"dynamic modelling" OR "All Metadata":"dynamics model" OR "All
Metadata":"dynamics models" OR "All Metadata":"dynamics modeling" OR "All Metadata":"dynamics



modelling" OR "All Metadata":"mechanistic model" OR "All Metadata":"mechanistic models" OR "All
Metadata":"mechanistic modeling" OR "All Metadata":"mechanistic modelling" OR "All
Metadata":"mechanism model"” OR "All Metadata":"mechanism models" OR "All Metadata":"mechanism
modeling" OR "All Metadata":"mechanism modelling" OR "All Metadata":"metapopulation model" OR
"All Metadata":"metapopulation models" OR "All Metadata":"metapopulation modeling" OR "All
Metadata":"metapopulation modelling" OR "All Metadata":"meta population model" OR "All
Metadata":"meta population models" OR "All Metadata":"meta population modeling" OR "All
Metadata":"meta population modelling")

AND

("All Metadata":epidemi* OR "All Metadata":pandemic* OR "All Metadata":endemic* OR (("All
Metadata":borne OR "All Metadata":emerg* OR "All Metadata":communicable) AND "All
Metadata":disease™))

Al AND Modeling AND Infectious disease (Part 2) (December 6, 2023: 1004 hits)
("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep

learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND

("All Metadata":"mathematical model" OR "All Metadata":"mathematical models" OR "All
Metadata":"mathematical modeling" OR "All Metadata":"mathematical modelling" OR "All
Metadata":"simulation model" OR "All Metadata":"simulation models" OR "All Metadata":"simulation
modeling" OR "All Metadata":"simulation modelling" OR "All Metadata":"stochastic model" OR "All
Metadata":"stochastic models" OR "All Metadata":"stochastic modeling" OR "All Metadata":"stochastic
modelling" OR "All Metadata":"deterministic model" OR "All Metadata":"deterministic models" OR "All
Metadata":"deterministic modeling" OR "All Metadata":"deterministic modelling" OR "All
Metadata":"differential equation” OR "All Metadata":"differential equations" OR "All Metadata":"agent
based model" OR "All Metadata":"agent based models" OR "All Metadata":"agent based modeling" OR
"All Metadata":"agent based modelling" OR "All Metadata":"individual based model" OR "All
Metadata":"individual based models" OR "All Metadata":"individual based modeling" OR "All
Metadata":"individual based modelling" OR "All Metadata":"computational model" OR "All
Metadata":"computational models" OR "All Metadata":"computational modeling" OR "All
Metadata":"computational modelling"” OR "All Metadata":"disease model" OR "All Metadata":"disease
models" OR "All Metadata":"disease modeling" OR "All Metadata":"disease modelling" OR "All
Metadata":"dynamic model" OR "All Metadata":"dynamic models" OR "All Metadata":"dynamic
modeling" OR "All Metadata":"dynamic modelling" OR "All Metadata":"dynamics model" OR "All
Metadata":"dynamics models" OR "All Metadata":"dynamics modeling" OR "All Metadata":"dynamics
modelling" OR "All Metadata":"mechanistic model" OR "All Metadata":"mechanistic models" OR "All
Metadata":"mechanistic modeling" OR "All Metadata":"mechanistic modelling" OR "All
Metadata":"mechanism model" OR "All Metadata":"mechanism models" OR "All Metadata":"mechanism



modeling" OR "All Metadata":"mechanism modelling" OR "All Metadata":"metapopulation model" OR
"All Metadata":"metapopulation models" OR "All Metadata":"metapopulation modeling" OR "All
Metadata":"metapopulation modelling" OR "All Metadata":"meta population model" OR "All
Metadata":"meta population models" OR "All Metadata":"meta population modeling" OR "All
Metadata":"meta population modelling")

AND

("All Metadata":infect® OR "All Metadata":contagio* OR "All Metadata":outbreak®* OR "All
Metadata":vaccin®* OR "All Metadata":panzootic* OR "All Metadata":zoono* OR "All
Metadata":epizootic* OR "All Metadata":enzootic*)

Al AND Modeling AND Infectious disease (Part 3) (December 6, 2023: 1 hit)
("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep

learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND

("All Metadata":"renewal equation" OR "All Metadata":"renewal equations" OR "All Metadata":"renewal
process" OR "All Metadata":"renewal processes" OR "All Metadata":"chain binomial process" OR "All
Metadata":"chain binomial processes" OR "All Metadata":"chain binomial model" OR "All
Metadata":"chain binomial models" OR "All Metadata":"chain binomial modeling" OR "All
Metadata":"chain binomial modelling" OR "All Metadata":"branching process" OR "All
Metadata":"branching processes")

AND

("All Metadata":epidemi* OR "All Metadata":pandemic* OR "All Metadata":endemic* OR (("All
Metadata":borne OR "All Metadata":emerg* OR "All Metadata":communicable) AND "All
Metadata":disease™))

Al AND Modeling AND Infectious disease (Part 4) (December 6, 2023: 0 hit)
("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep

learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND

("All Metadata":"renewal equation" OR "All Metadata":"renewal equations" OR "All Metadata":"renewal
process" OR "All Metadata":"renewal processes" OR "All Metadata":"chain binomial process" OR "All
Metadata":"chain binomial processes" OR "All Metadata":"chain binomial model" OR "All
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Metadata":"chain binomial models" OR "All Metadata":"chain binomial modeling" OR "All
Metadata":"chain binomial modelling" OR "All Metadata":"branching process" OR "All
Metadata":"branching processes")

AND

("All Metadata":infect* OR "All Metadata":contagio* OR "All Metadata":outbreak* OR "All
Metadata":vaccin®* OR "All Metadata":panzootic* OR "All Metadata":zoono* OR "All
Metadata":epizootic* OR "All Metadata":enzootic*)

Al AND Modeling AND Infectious agents AND Spreading (Part 1) (December 6, 2023: 757 hits)
("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep

learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND

("All Metadata":"mathematical model" OR "All Metadata":"mathematical models" OR "All
Metadata":"mathematical modeling" OR "All Metadata":"mathematical modelling" OR "All
Metadata":"simulation model" OR "All Metadata":"simulation models" OR "All Metadata":"simulation
modeling" OR "All Metadata":"simulation modelling" OR "All Metadata":"stochastic model" OR "All
Metadata":"stochastic models" OR "All Metadata":"stochastic modeling" OR "All Metadata":"stochastic
modelling" OR "All Metadata":"deterministic model" OR "All Metadata":"deterministic models" OR "All
Metadata":"deterministic modeling" OR "All Metadata":"deterministic modelling" OR "All
Metadata":"differential equation” OR "All Metadata":"differential equations" OR "All Metadata":"agent
based model" OR "All Metadata":"agent based models" OR "All Metadata":"agent based modeling" OR
"All Metadata":"agent based modelling" OR "All Metadata":"individual based model" OR "All
Metadata":"individual based models" OR "All Metadata":"individual based modeling" OR "All
Metadata":"individual based modelling" OR "All Metadata":"computational model" OR "All
Metadata":"computational models" OR "All Metadata":"computational modeling" OR "All
Metadata":"computational modelling" OR "All Metadata":"disease model" OR "All Metadata":"disease
models" OR "All Metadata":"disease modeling" OR "All Metadata":"disease modelling" OR "All
Metadata":"dynamic model" OR "All Metadata":"dynamic models" OR "All Metadata":"dynamic
modeling" OR "All Metadata":"dynamic modelling" OR "All Metadata":"dynamics model" OR "All
Metadata":"dynamics models" OR "All Metadata":"dynamics modeling" OR "All Metadata":"dynamics
modelling" OR "All Metadata":"mechanistic model" OR "All Metadata":"mechanistic models" OR "All
Metadata":"mechanistic modeling" OR "All Metadata":"mechanistic modelling" OR "All
Metadata":"mechanism model" OR "All Metadata":"mechanism models" OR "All Metadata":"mechanism
modeling" OR "All Metadata":"mechanism modelling"” OR "All Metadata":"metapopulation model" OR
"All Metadata":"metapopulation models" OR "All Metadata":"metapopulation modeling" OR "All
Metadata":"metapopulation modelling" OR "All Metadata":"meta population model" OR "All
Metadata":"meta population models" OR "All Metadata":"meta population modeling" OR "All
Metadata":"meta population modelling")
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AND

("All Metadata":virus OR "All Metadata":viruses OR "All Metadata":viral OR "All Metadata":parasit™*
OR "All Metadata":pathogen* OR "All Metadata":bacter* OR "All Metadata":microb* OR "All
Metadata":fung* OR "All Metadata":protozo* OR "All Metadata":helminth* OR "All Metadata":worm*
OR "All Metadata":disease OR "All Metadata":diseases OR "All Metadata":strain OR "All
Metadata":strains OR "All Metadata":variant OR "All Metadata":variants)

AND

("All Metadata":spread OR "All Metadata":spreads OR "All Metadata":spreading OR "All
Metadata":spreaded OR "All Metadata":spreadable OR "All Metadata":transmission OR "All
Metadata":transmissibility OR "All Metadata":transmissible OR "All Metadata":transmit OR "All
Metadata":transmits OR "All Metadata":transmitting OR "All Metadata":transmitted OR "All
Metadata":transmittable OR "All Metadata":propagate OR "All Metadata":propagates OR "All
Metadata":propagation OR "All Metadata":propagated OR "All Metadata":propagating)

Al AND Modeling AND Infectious agents AND Spreading (Part 2) (December 6, 2023: 0 hit)

("All Metadata":"artificial intelligence" OR "All Metadata":"machine learning" OR "All Metadata":"deep
learning" OR "All Metadata":"reinforcement learning" OR "All Metadata":"natural language processing"
OR "All Metadata":"neural network" OR "All Metadata":"neural networks" OR "All Metadata":"decision
tree" OR "All Metadata":"decision trees" OR "All Metadata":"random forest" OR "All
Metadata":"random forests" OR "All Metadata":"support vector machine" OR "All Metadata":"support
vector machines" OR "All Metadata":"long short term memory" OR "All Metadata":"language model"
OR "All Metadata":"language models" OR "All Metadata":"language modeling" OR "All
Metadata":"language modelling")

AND

("All Metadata":"renewal equation" OR "All Metadata":"renewal equations" OR "All Metadata":"renewal
process" OR "All Metadata":"renewal processes" OR "All Metadata":"chain binomial process" OR "All
Metadata":"chain binomial processes" OR "All Metadata":"chain binomial model" OR "All
Metadata":"chain binomial models" OR "All Metadata":"chain binomial modeling" OR "All
Metadata":"chain binomial modelling" OR "All Metadata":"branching process" OR "All
Metadata":"branching processes")

AND

("All Metadata":virus OR "All Metadata":viruses OR "All Metadata":viral OR "All Metadata":parasit*
OR "All Metadata":pathogen* OR "All Metadata":bacter* OR "All Metadata":microb* OR "All
Metadata":fung* OR "All Metadata":protozo* OR "All Metadata":helminth* OR "All Metadata":worm*
OR "All Metadata":disease OR "All Metadata":diseases OR "All Metadata":strain OR "All
Metadata":strains OR "All Metadata":variant OR "All Metadata":variants)

AND

("All Metadata":spread OR "All Metadata":spreads OR "All Metadata":spreading OR "All
Metadata":spreaded OR "All Metadata":spreadable OR "All Metadata":transmission OR "All
Metadata":transmissibility OR "All Metadata":transmissible OR "All Metadata":transmit OR "All
Metadata":transmits OR "All Metadata":transmitting OR "All Metadata":transmitted OR "All
Metadata":transmittable OR "All Metadata":propagate OR "All Metadata":propagates OR "All
Metadata":propagation OR "All Metadata":propagated OR "All Metadata":propagating)
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ACM Digital Library (Full-Text collection)

Al AND Epidemic modeling (Part 1) (December 6, 2023: 18 hits)

Title/Abstract: "artificial intelligence" OR "machine learning" OR "deep learning" OR "reinforcement
learning" OR "natural language processing" OR "neural network" OR "neural networks" OR "decision
tree" OR "decision trees" OR "random forest" OR "random forests" OR "support vector machine" OR
"support vector machines" OR "long short term memory" OR "language model" OR "language models"
OR "language modeling" OR "language modelling"

AND

Title/Abstract: "epidemic model" OR "epidemic models" OR "epidemic modeling" OR "epidemic
modelling" OR "epidemics model" OR "epidemics models" OR "epidemics modeling" OR "epidemics
modelling" OR "epidemiological model" OR "epidemiological models" OR "epidemiological modeling"
OR "epidemiological modelling" OR "transmission model" OR "transmission models" OR "transmission
modeling" OR "transmission modelling" OR "compartmental model" OR "compartmental models" OR
"compartmental modeling” OR "compartmental modelling"” OR "compartment model" OR "compartment
models" OR "compartment modeling" OR "compartment modelling"

Al AND Epidemic modeling (Part 2) (December 6, 2023: 0 hit)

Title/Abstract: "artificial intelligence" OR "machine learning" OR "deep learning" OR "reinforcement
learning" OR "natural language processing" OR "neural network" OR "neural networks" OR "decision
tree" OR "decision trees" OR "random forest" OR "random forests" OR "support vector machine" OR
"support vector machines" OR "long short term memory" OR "language model" OR "language models"
OR "language modeling" OR "language modelling"

AND

Title/Abstract: "chain binomial epidemic" OR "chain binomial epidemics"

Al AND Modeling (Part 1) (December 6, 2023: 425 hits)

Title/Abstract: "artificial intelligence"” OR "machine learning" OR "deep learning” OR "reinforcement
learning" OR "natural language processing”" OR "neural network" OR "neural networks" OR "decision
tree" OR "decision trees" OR "random forest" OR "random forests" OR "support vector machine" OR
"support vector machines" OR "long short term memory" OR "language model" OR "language models"
OR "language modeling" OR "language modelling"

AND

Title/Abstract: "mathematical model" OR "mathematical models" OR "mathematical modeling" OR
"mathematical modelling" OR "simulation model" OR "simulation models" OR "simulation modeling"
OR "simulation modelling" OR "stochastic model" OR "stochastic models" OR "stochastic modeling" OR
"stochastic modelling" OR "deterministic model" OR "deterministic models" OR "deterministic
modeling" OR "deterministic modelling" OR "differential equation" OR "differential equations"

Al AND Modeling (Part 2) (December 6, 2023: 343 hits)

Title/Abstract: "artificial intelligence"” OR "machine learning" OR "deep learning” OR "reinforcement
learning" OR "natural language processing”" OR "neural network" OR "neural networks" OR "decision
tree" OR "decision trees" OR "random forest" OR "random forests" OR "support vector machine" OR
"support vector machines" OR "long short term memory" OR "language model" OR "language models"
OR "language modeling" OR "language modelling"
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AND

Title/Abstract: "agent based model" OR "agent based models" OR "agent based modeling" OR "agent
based modelling" OR "individual based model" OR "individual based models" OR "individual based
modeling" OR "individual based modelling" OR "computational model" OR "computational models" OR
"computational modeling" OR "computational modelling" OR "disease model" OR "disease models" OR
"disease modeling" OR "disease modelling" OR "dynamic model" OR "dynamic models" OR "dynamic
modeling" OR "dynamic modelling" OR "dynamics model" OR "dynamics models" OR "dynamics
modeling" OR "dynamics modelling"

Al AND Modeling (Part 3) (December 6, 2023: 15 hits)

Title/Abstract: "artificial intelligence" OR "machine learning" OR "deep learning" OR "reinforcement
learning" OR "natural language processing" OR "neural network" OR "neural networks" OR "decision
tree" OR "decision trees" OR "random forest" OR "random forests" OR "support vector machine" OR
"support vector machines" OR "long short term memory" OR "language model" OR "language models"
OR "language modeling" OR "language modelling"

AND

Title/Abstract: "mechanistic model" OR "mechanistic models" OR "mechanistic modeling" OR
"mechanistic modelling" OR "mechanism model" OR "mechanism models" OR "mechanism modeling"
OR "mechanism modelling" OR "metapopulation model" OR "metapopulation models" OR
"metapopulation modeling" OR "metapopulation modelling" OR "meta population model” OR "meta
population models" OR "meta population modeling" OR "meta population modelling"

Al AND Modeling (Part 4) (December 6, 2023: 1 hit)

Title/Abstract: "artificial intelligence" OR "machine learning" OR "deep learning" OR "reinforcement
learning" OR "natural language processing" OR "neural network" OR "neural networks" OR "decision
tree" OR "decision trees" OR "random forest" OR "random forests" OR "support vector machine" OR
"support vector machines" OR "long short term memory" OR "language model" OR "language models"
OR "language modeling" OR "language modelling"

AND

Title/Abstract: "renewal equation" OR "renewal equations" OR "renewal process" OR "renewal
processes” OR "chain binomial process" OR "chain binomial processes" OR "chain binomial model" OR
"chain binomial models" OR "chain binomial modeling" OR "chain binomial modelling" OR "branching
process" OR "branching processes"
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Appendix 3. Details of primary screening procedures

We employed both manual and ML-assisted screening. In the manual screening, three reviewers
(YY, AP, and CB) independently reviewed all titles and abstracts. In ML-assisted screening, we
utilized the ASReview software (version 1.5; https://asreview.nl/)' — an open-source,

ML-assisted tool for active learning in systematic reviews — to support decision-making. To
train the ML model, we labeled forty records—twenty deemed irrelevant and twenty deemed
relevant—as prior knowledge based on eligibility criteria. The model then determined study
relevance from its textual content and presented study titles and abstracts in the order of
relevance. One reviewer (YY) continued to label studies until a sequence of 55 consecutive
irrelevant articles were identified of 2587 records (28%) labeled (safe and reasonable stopping
criteria grounded by previous studies* ™), and 721 relevant studies were identified through
ML-assisted screening. We then compared the relevant studies identified through manual
screening and ASReview to finalize our decisions, with any discrepancies resolved through team
discussion.


https://asreview.nl/
https://paperpile.com/c/mbm4eX/F2tT
https://paperpile.com/c/mbm4eX/N0VLZ+TBuOC+CYMFL

Appendix 4. Copy of the data extraction form
General information

1.

7.

kW

Study ID

Title

Publication type
Publication title

The first author’s name
Year of publication
DOI

Background and objectives

8.
9.

Brief description of the background
Investigation type

10. Infectious disease(s) investigated

11. Application area(s)

12. Study aims
Methodology

13. Epidemiological model(s)

14. AT technique(s)

15. Integration of epidemiological model(s) with Al technique(s)

16. Summary of the methodology
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Appendix 5. Characteristics of studies satisfying the inclusion criteria

First author | Infectious :
Lo . . Loy Methodol 1
:tudy (Publication | disease(s) :nv:stlgatlon aA[g[;l(lsc)atlon ﬁ[:)l(;l;r(r;;ologlcal Al technique(s)* fr:m:v(:oor‘l)(g*lca
year) investigated yp
Physics-informed
neural
Vilar JM Transmission Renewal Epidemiology-aware |networks/Epidemiolo
1 (2023)° COVID-19 [Case study inference equation Al models gy-aware Al models
Graph neural
Ling C General Transmission Agent/individual- [networks; Multilayer |Bayesian neural
2 (2022)° Non-specific |framework inference based model perceptron networks
Disease
intervention Al-enhanced
ZouL Specific assessment and | Agent/individual- |Reinforcement optimization
3 (2021Y’ Malaria investigation | optimization based model learning frameworks
Disease
intervention Surrogate
Zhang M General assessment and | Agent/individual- | Graph neural modeling/syntheticall
4 (2022)8 Non-specific |framework optimization based model networks y-trained Al models
Disease
intervention Surrogate
YuEY General assessment and | Agent/individual- | Graph neural modeling/syntheticall
5 (2020)° Non-specific |framework optimization based model networks y-trained Al models
Disease
intervention Al-enhanced
Vereshchaka assessment and |Compartmental |Reinforcement optimization
6 A (2021)° |COVID-19 |Casestudy |optimization model learning frameworks
Model Physics-informed
parameterizatio neural
Torku TK Specific n and Compartmental |Physics-informed networks/Epidemiolo
7 021" COVID-19 [|investigation | calibration model neural networks gy-aware Al models
Disease
intervention Al-enhanced
Song S General assessment and |Metapopulation |Reinforcement optimization
8 (2020)" Non-specific |framework optimization model learning frameworks
Model
parameterizatio Al-augmented
Salman AM n and Compartmental epidemiological
9 (2021)" COVID-19 [Case study calibration model Neural networks models
Disease
intervention Al-enhanced
Probert WJ | Foot-and-mo assessment and | Agent/individual- | Reinforcement optimization
10 (2019)" uth disease | Case study optimization based model learning frameworks
Disease
intervention Surrogate
OuY General assessment and | Agent/individual- | Graph neural modeling/syntheticall
11 (2022)" Non-specific |framework optimization based model networks y-trained Al models
Model Tree-based methods;
parameterizatio Support vector Surrogate
Nsoesie EO n and Agent/individual- [machines; K-nearest | modeling/syntheticall
12 (2011)'¢ Influenza Case study calibration based model neighbors y-trained Al models
Infectious
Kandula S |Influenza-lik |Specific disease Compartmental Ensemble learning
13 (2018)"7 e illness investigation | forecasting model K-nearest neighbors | frameworks
Infectious Surrogate
Garner MG | Foot-and-mo |Specific disease Agent/individual- modeling/syntheticall
14 (2016)*® uth disease  |investigation |forecasting based model Tree-based methods  |y-trained Al models
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https://paperpile.com/c/mbm4eX/bDk3F
https://paperpile.com/c/mbm4eX/eWLpi
https://paperpile.com/c/mbm4eX/3doF
https://paperpile.com/c/mbm4eX/nY9H
https://paperpile.com/c/mbm4eX/FShG
https://paperpile.com/c/mbm4eX/Xffz
https://paperpile.com/c/mbm4eX/JMxlc
https://paperpile.com/c/mbm4eX/MZNo
https://paperpile.com/c/mbm4eX/Ofc9L
https://paperpile.com/c/mbm4eX/4hIM
https://paperpile.com/c/mbm4eX/mI7h
https://paperpile.com/c/mbm4eX/VRtiw
https://paperpile.com/c/mbm4eX/B6sCz
https://paperpile.com/c/mbm4eX/EjpwA

Model
parameterizatio
n and
calibration;
Infectious Al-augmented
Bhouri MA Specific disease Compartmental |Recurrent neural epidemiological
15 (2021)" COVID-19 |investigation |forecasting model networks models
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Barmparis Specific disease Compartmental  |Physics-informed networks/Epidemiolo
16 GD (2022)* [COVID-19 |investigation |forecasting model neural networks gy-aware Al models
Infectious
Adiga A Specific disease Compartmental |Recurrent neural Ensemble learning
17 (2021)* COVID-19 |investigation |forecasting model networks frameworks
Model Physics-informed
parameterizatio neural
Ghosh S Specific n and Compartmental |Physics-informed networks/Epidemiolo
18 (2023)* COVID-19 |investigation | calibration model neural networks gy-aware Al models
Recurrent neural
networks;
Infectious Encoder-decoder Al-augmented
Liu X Specific disease Compartmental |models; K-nearest epidemiological
19 (2023)» COVID-19 |investigation |forecasting model neighbors models
Infectious Al-augmented
Rahnsch B Specific disease Compartmental epidemiological
20 (2023)* COVID-19 |investigation |forecasting model Neural networks models
Infectious Al-augmented
Kumar N Specific disease Compartmental |Recurrent neural epidemiological
21 (2023)% COVID-19 |investigation |forecasting model networks models
Infectious Al-augmented
Specific disease Compartmental epidemiological
22 JiJ (2023)* |COVID-19 |investigation |forecasting model Tree-based methods | models
Infectious Surrogate
Wang L Influenza-lik |Specific disease Agent/individual- | Recurrent neural modeling/syntheticall
23 (2020)” e illness investigation | forecasting based model networks y-trained Al models
Infectious Al-augmented
Vega R Specific disease Compartmental epidemiological
24 (2022)* COVID-19 |investigation |forecasting model Neural networks models
Model Tree-based methods; |Epidemiological
parameterizatio Support vector models with
Tuarob S n and Agent/individual- |machines; Natural improved
25 (2015)*® Influenza Case study calibration based model language processing | observational data
Disease
intervention Al-enhanced
Ohi AQ General assessment and | Agent/individual- |Reinforcement optimization
26 (2020)* Non-specific |framework optimization based model learning frameworks
Disease
intervention Graph neural Surrogate
Meznar S General assessment and | Agent/individual- [networks; Tree-based |modeling/syntheticall
27 (2020)*! Non-specific |framework optimization based model methods y-trained AT models
Disease
intervention Al-enhanced
Khadilkar H General assessment and |Compartmental |Reinforcement optimization
28 (2020)* Non-specific |framework  |optimization model learning frameworks
Disease Graph neural
intervention networks; Al-enhanced
Hao Q Specific assessment and | Metapopulation |Reinforcement optimization
29 (2022)* COVID-19 |[investigation |optimization model learning frameworks
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https://paperpile.com/c/mbm4eX/kIir
https://paperpile.com/c/mbm4eX/i3IVO
https://paperpile.com/c/mbm4eX/burcd
https://paperpile.com/c/mbm4eX/JHqXX
https://paperpile.com/c/mbm4eX/TSI7P
https://paperpile.com/c/mbm4eX/ZcXme
https://paperpile.com/c/mbm4eX/nrBJs
https://paperpile.com/c/mbm4eX/hENRP
https://paperpile.com/c/mbm4eX/pNqCR
https://paperpile.com/c/mbm4eX/9hxmD
https://paperpile.com/c/mbm4eX/IZ2Xi
https://paperpile.com/c/mbm4eX/vzoC
https://paperpile.com/c/mbm4eX/Ex8l
https://paperpile.com/c/mbm4eX/HTeS
https://paperpile.com/c/mbm4eX/MYV9

Tree-based methods;
Support vector

machines; Al models
Reinforcement incorporating
FuZz Specific Outbreak Compartmental |learning; Multilayer |epidemiological input
30 (2020)* COVID-19 |investigation |detection model perceptron features
Infectious Al-augmented
FarooqJ Specific disease Compartmental epidemiological
31 (2020)* COVID-19 |investigation |forecasting model Multilayer perceptron |models
Model Physics-informed
parameterizatio neural
CaiM Specific n and Compartmental  |Physics-informed networks/Epidemiolo
32 (2022)* COVID-19 |[investigation | calibration model neural networks gy-aware Al models
Model
parameterizatio
n and
calibration;
Infectious Al-augmented
Arik SO Specific disease Compartmental epidemiological
33 (2021)¥ COVID-19 |investigation |forecasting model Tree-based methods | models
Physics-informed
Infectious neural
LiuP disease Compartmental |Epidemiology-aware |networks/Epidemiolo
34 (2023)% COVID-19 | Case study forecasting model Al models gy-aware Al models
Model
parameterizatio Surrogate
Jain K General n and Agent/individual- modeling/syntheticall
35 (2023)* Non-specific |framework calibration based model Tree-based methods  |y-trained Al models
Infectious Al-augmented
Wang H disease Compartmental |Recurrent neural epidemiological
36 (2023)* COVID-19 |Case study |forecasting model networks models
Physics-informed
Infectious neural
LiuM Influenza-lik disease Metapopulation |Epidemiology-aware |networks/Epidemiolo
37 (2023)" e illness Case study | forecasting model Al models gy-aware Al models
Disease
intervention Al-enhanced
Libin PJ Specific assessment and | Metapopulation |Reinforcement optimization
38 (2021)* Influenza investigation |optimization model learning frameworks
Model Physics-informed
parameterizatio neural
Oluwasakin Specific n and Compartmental |Physics-informed networks/Epidemiolo
39 EO (2023)® |COVID-19 |investigation | calibration model neural networks gy-aware Al models
Model Physics-informed
parameterizatio neural
He M Specific n and Compartmental |Physics-informed networks/Epidemiolo
40 (2023)* COVID-19 |investigation | calibration model neural networks gy-aware Al models
Disease
intervention Tree-based methods; | Surrogate
Shah N General assessment and | Agent/individual- | Support vector modeling/syntheticall
41 (2016)* Non-specific |framework optimization based model machines y-trained Al models
Disease
intervention Surrogate
LuoY General assessment and | Agent/individual- | Graph neural modeling/syntheticall
42 (2023)* Non-specific |framework optimization based model networks y-trained Al models
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
De Rosa M Specific disease Compartmental  |Physics-informed networks/Epidemiolo
43 (2023)7 COVID-19 [investigation |forecasting model neural networks gy-aware Al models
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https://paperpile.com/c/mbm4eX/dqgcz
https://paperpile.com/c/mbm4eX/OJH6M
https://paperpile.com/c/mbm4eX/33fhJ
https://paperpile.com/c/mbm4eX/H3rUa
https://paperpile.com/c/mbm4eX/lAyaZ
https://paperpile.com/c/mbm4eX/3SiTh
https://paperpile.com/c/mbm4eX/auVl
https://paperpile.com/c/mbm4eX/Ardle
https://paperpile.com/c/mbm4eX/zN7b
https://paperpile.com/c/mbm4eX/HXlog
https://paperpile.com/c/mbm4eX/ScxD1
https://paperpile.com/c/mbm4eX/80pY
https://paperpile.com/c/mbm4eX/rP5k
https://paperpile.com/c/mbm4eX/UUszV

Recurrent neural

Infectious networks; Al-augmented
Chen'Y Specific disease Compartmental |Convolutional neural |epidemiological
44 (2023)* COVID-19 |investigation |forecasting model networks models
Disease
intervention Al-enhanced
Awasthi R Specific assessment and |Compartmental |Reinforcement optimization
45 (2022)% COVID-19 [investigation |optimization model learning frameworks
Infectious Al-augmented
Alsmadi MK Specific disease Compartmental epidemiological
46 (2023)* COVID-19 |investigation |forecasting model Neural networks models
Al models
Infectious incorporating
Fan XR Specific disease Compartmental epidemiological input
47 (2022)*! COVID-19 |investigation |forecasting model Tree-based methods | features
Surrogate
Sha H Transmission Agent/individual- | Graph neural modeling/syntheticall
48 (2021)* COVID-19 [Case study inference based model networks y-trained Al models
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Torku T disease Compartmental  |Physics-informed networks/Epidemiolo
49 (2023)* COVID-19 |Case study forecasting model neural networks gy-aware Al models
Disease
intervention Al-enhanced
Song B Specific assessment and |Metapopulation |Reinforcement optimization
50 (2023)* COVID-19 |investigation |optimization model learning frameworks
Disease
intervention Al-enhanced
Padmanabha Specific assessment and |Compartmental |Reinforcement optimization
51 nR (2021)* [COVID-19 |investigation |optimization model learning frameworks
Disease
intervention Al-enhanced
Kompella V Specific assessment and | Agent/individual- | Reinforcement optimization
52 (2020)* COVID-19 |[investigation |optimization based model learning frameworks
Graph neural
XuX General Transmission Agent/individual- |networks; Invertible | Bayesian neural
53 (2023)*7 Non-specific |framework inference based model neural networks networks
Infectious Al-augmented
QiuY disease Compartmental epidemiological
54 (2022)*® COVID-19 [Case study forecasting model Tree-based methods | models
Disease
intervention Al-enhanced
Mai A General assessment and |Compartmental |Reinforcement optimization
55 (2023)* Non-specific |framework optimization model learning frameworks
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Berkhahn S Specific disease Compartmental |Physics-informed networks/Epidemiolo
56 (2022)%° COVID-19 |investigation |forecasting model neural networks gy-aware Al models
Recurrent neural
networks; Incremental
neural networks;
Infectious Convolutional neural |Surrogate
Zhan C Specific disease Compartmental |networks; Neural modeling/syntheticall
57 (2021)"! COVID-19 |investigation |forecasting model networks y-trained Al models
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https://paperpile.com/c/mbm4eX/bo29N
https://paperpile.com/c/mbm4eX/guwt
https://paperpile.com/c/mbm4eX/OopSc
https://paperpile.com/c/mbm4eX/V65jR
https://paperpile.com/c/mbm4eX/X9iTC
https://paperpile.com/c/mbm4eX/Yb56O
https://paperpile.com/c/mbm4eX/9kcc
https://paperpile.com/c/mbm4eX/Yu6L
https://paperpile.com/c/mbm4eX/1X8V
https://paperpile.com/c/mbm4eX/iPjgP
https://paperpile.com/c/mbm4eX/glocG
https://paperpile.com/c/mbm4eX/MX5f
https://paperpile.com/c/mbm4eX/mJrpA
https://paperpile.com/c/mbm4eX/JWWKL

Disease
intervention Al-enhanced
Xuan'Y assessment and | Compartmental optimization
58 (2021)® COVID-19 [Case study optimization model Neural networks frameworks
Model Physics-informed
parameterizatio neural
Raissi M n and Compartmental  |Physics-informed networks/Epidemiolo
59 (2019)% Influenza Case study calibration model neural networks gy-aware Al models
Infectious
Nadler P Specific disease Compartmental |Recurrent neural Ensemble learning
60 (2020)* COVID-19 |investigation |forecasting model networks frameworks
Disease Graph neural
intervention networks; Al-enhanced
Asikis T General assessment and | Agent/individual- | Reinforcement optimization
61 (2022)% Non-specific |framework optimization based model learning frameworks
Transmission Al-enhanced
inference; optimization
Disecase frameworks;
intervention Al-augmented
He S General assessment and | Agent/individual- | Recurrent neural epidemiological
62 (2020)% Non-specific |framework optimization based model networks models
Retrospective Surrogate
Laosiritawor General epidemic course | Agent/individual- modeling/syntheticall
63 nY (2018)*" | Non-specific |framework analysis based model Neural networks y-trained AT models
Infectious Al-augmented
Mu C Specific disease Compartmental  |Recurrent neural epidemiological
64 (2023)° COVID-19 |investigation |forecasting model networks models
Model Physics-informed
parameterizatio neural
Nguyen L n and Compartmental  |Physics-informed networks/Epidemiolo
65 (2022)% Influenza Case study calibration model neural networks gy-aware Al models
Physics-informed
Infectious neural
Cao Q disease Metapopulation |Epidemiology-aware |networks/Epidemiolo
66 (2023)™ COVID-19 [Case study forecasting model Al models gy-aware Al models
Disease
intervention Surrogate
Thiagarajan General assessment and | Agent/individual- modeling/syntheticall
67 JJ(2022)"" | Non-specific |framework optimization based model Multilayer perceptron |y-trained AI models
Recurrent neural
Infectious networks; Al-augmented
Wang L Specific disease Cellular Convolutional neural |epidemiological
68 (2021)™ COVID-19 |investigation |forecasting automata model |networks models
Infectious
Maniamfu P Specific disease Compartmental |Recurrent neural Ensemble learning
69 (2023)" COVID-19 |investigation |forecasting model networks frameworks
Disease
intervention Al-enhanced
Roy K General assessment and | Agent/individual- | Reinforcement optimization
70 2021)™ Non-specific |framework optimization based model learning frameworks
Disease
intervention Surrogate
Gao L General assessment and | Agent/individual- | Graph neural modeling/syntheticall
71 (2023)” Non-specific |framework optimization based model networks y-trained Al models
Model
parameterizatio Al-augmented
Baldo F n and Compartmental epidemiological
72 (2022)™ COVID-19 [Case study calibration model Neural networks models
Surrogate
Ru X General Transmission Agent/individual- | Graph neural modeling/syntheticall
73 (2023)” Non-specific |framework inference based model networks y-trained Al models
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Model
parameterizatio Tree-based methods; |Surrogate
Harrison G General n and Agent/individual- | Support vector modeling/syntheticall
74 (2023)™ Non-specific |framework calibration based model machines y-trained Al models
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Kharazmi E disease Compartmental  |Physics-informed networks/Epidemiolo
75 (2021)” COVID-19 |Case study forecasting model neural networks gy-aware Al models
Model
parameterizatio
Arnst M Specific n and Compartmental Bayesian neural
76 (2022)% COVID-19 |investigation | calibration model Neural networks networks
Infectious Al-augmented
Soemsap T Specific disease Cellular epidemiological
77 (2014)% Dengue investigation | forecasting automata model |Neural networks models
Model Physics-informed
parameterizatio neural
Grimm V n and Compartmental  |Physics-informed networks/Epidemiolo
78 (2021)* COVID-19 |Case study calibration model neural networks gy-aware Al models
Disease
intervention Al-enhanced
Colas C assessment and |Compartmental |Reinforcement optimization
79 (2021)% COVID-19 [Case study optimization model learning frameworks
Infectious
Adiga A Specific disease Compartmental  |Recurrent neural Ensemble learning
80 (2022)% COVID-19 |investigation |forecasting model networks frameworks
Model
parameterizatio
n and
calibration; Recurrent neural Physics-informed
Infectious networks; neural
Rodriguez A | COVID-19; disease Compartmental  |Physics-informed networks/Epidemiolo
81 (2023)% Influenza Case study forecasting model neural networks gy-aware Al models
Disease
intervention Al-enhanced
Chen K Specific assessment and | Compartmental optimization
82 (2023)% COVID-19 |investigation |optimization model Neural networks frameworks
Model
parameterizatio
n and
calibration;
Infectious Al-augmented
Chopra A COVID-19; disease Agent/individual- | Encoder-decoder epidemiological
83 (2023)¥ Influenza Case study forecasting based model models models
Infectious Al-augmented
Yang Y disease Compartmental epidemiological
84 (2020)™ COVID-19 [Case study forecasting model Multilayer perceptron |models
Model
parameterizatio Surrogate
Madhavan V General n and Agent/individual- | Convolutional neural |modeling/syntheticall
85 (2023)¥ Non-specific |framework calibration based model networks y-trained Al models
Model Recurrent neural
parameterizatio networks; Tree-based [Surrogate
Augusta C General n and Agent/individual- |methods; Multilayer |modeling/syntheticall
86 (2019)* Non-specific |framework calibration based model perceptron y-trained Al models
Infectious Surrogate
Wang D Specific disease Compartmental modeling/syntheticall
87 (2021)” COVID-19 |investigation |forecasting model Multilayer perceptron |y-trained Al models
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Cutura G General Transmission Agent/individual- | Epidemiology-aware |Bayesian neural
88 (2021)* Non-specific |framework inference based model Al models networks
Model Compartmental
parameterizatio |model; Surrogate
WuD n and Metapopulation |Encoder-decoder modeling/syntheticall
89 (2023)* COVID-19 |Case study | calibration model models y-trained Al models
COVID-19;
HIV; Ebola;
Dengue; TB Model
disease; Zika; parameterizatio
Smallpox; n and
Pneumonia; calibration; Physics-informed
Anthrax; Infectious neural
Shaier S Polio; disease Compartmental |Physics-informed networks/Epidemiolo
90 (2022)* Measles Case study forecasting model neural networks gy-aware Al models
Infectious Al-augmented
Wu W Specific disease Compartmental |Recurrent neural epidemiological
91 (2022)% COVID-19 |investigation |forecasting model networks models
Al models
incorporating
Lim YS General Transmission Agent/individual- epidemiological input
92 (2015)* Non-specific |framework inference based model Tree-based methods | features
Epidemiological
models with
Basinski AJ Specific Outbreak Compartmental improved
93 (2021)”7 Lassa fever |investigation |detection model Tree-based methods | observational data
Model
parameterizatio
Ryder T n and Compartmental  [Recurrent neural Bayesian neural
94 (2018)* Influenza Case study calibration model networks networks
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Bertaglia G General disease Compartmental |Physics-informed networks/Epidemiolo
95 (2022)* Non-specific |framework forecasting model neural networks gy-aware Al models
Infectious Al-augmented
Yao S General disease Compartmental |Recurrent neural epidemiological
96 (2022)'0 Non-specific |framework | forecasting model networks models
Disease
intervention Surrogate
Jian ZD General assessment and | Agent/individual- modeling/syntheticall
97 (2018)" Non-specific |framework optimization based model Multilayer perceptron |y-trained Al models
Disease
intervention Al-enhanced
Capobianco Specific assessment and | Agent/individual- | Reinforcement optimization
98 R (2021)' |COVID-19 |investigation |optimization based model learning frameworks
Model Epidemiological
Solares-Her parameterizatio models with
nandez PA Specific n and Agent/individual- improved
99 (2023)'% COVID-19 |investigation | calibration based model Tree-based methods  |observational data
Disease
intervention Al-enhanced
Ou HC General assessment and | Agent/individual- | Reinforcement optimization
100 |(2021)'* Non-specific |framework optimization based model learning frameworks
Model
parameterizatio Surrogate
Anirudh R General n and Agent/individual- modeling/syntheticall
101 [(2022)'» Non-specific |framework | calibration based model Multilayer perceptron |y-trained Al models
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Physics-informed

Infectious neural
Sun C Specific disease Compartmental |Epidemiology-aware |networks/Epidemiolo
102 |(2022)' COVID-19 |investigation |forecasting model Al models gy-aware Al models
Physics-informed
Infectious neural
Otadi M General disease Renewal Epidemiology-aware |networks/Epidemiolo
103 [(2017)"" Non-specific |framework | forecasting equation Al models gy-aware Al models
Retrospective Surrogate
Jaxa-Rozen epidemic course | Compartmental modeling/syntheticall
104 |M (2018)'® [Influenza Case study analysis model Tree-based methods  |y-trained Al models
Disease
intervention Al-enhanced
Trad F General assessment and | Agent/individual- |Reinforcement optimization
105 (2022)'” Non-specific |framework optimization based model learning frameworks
Model
parameterizatio
n and
calibration;
Infectious Al-augmented
Amaral F Specific disease Compartmental epidemiological
106 |(2021)"° COVID-19 |investigation |forecasting model Neural networks models
Model
parameterizatio Tree-based methods; | Surrogate
Perumal R n and Agent/individual- | Support vector modeling/syntheticall
107 |(2022)"" COVID-19 [Case study | calibration based model machines y-trained Al models
Disease
intervention Surrogate
Xiao S Specific assessment and | Agent/individual- modeling/syntheticall
108 (2021)'2 COVID-19 |[investigation |optimization based model Multilayer perceptron |y-trained Al models
Physics-informed
Infectious neural
GaoJ disease Compartmental |Epidemiology-aware |networks/Epidemiolo
109 [(2021)'8 COVID-19 |Case study |forecasting model Al models gy-aware Al models
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Zheng Y Specific disease Compartmental |Epidemiology-aware |networks/Epidemiolo
110 (2021)™ COVID-19 |investigation |forecasting model Al models gy-aware Al models
Model Physics-informed
parameterizatio neural
Jamiluddin Specific n and Compartmental  |Physics-informed networks/Epidemiolo
111 [MS (2021)"*|COVID-19 |investigation |[calibration model neural networks gy-aware Al models
Disease
intervention Al-enhanced
Bushaj S Specific assessment and | Agent/individual- | Reinforcement optimization
112 |(2022)"° COVID-19 |investigation |optimization based model learning frameworks
Model
parameterizatio Al-augmented
Amaral F Specific n and Compartmental epidemiological
113 (202" COVID-19 |investigation | calibration model Neural networks models
Disease
intervention Al-enhanced
LiC General assessment and |Compartmental |Physics-informed optimization
114 |(2021)"8 Non-specific |framework | optimization model neural networks frameworks
Infectious Surrogate
Bogacsovics | COVID-19; disease Compartmental modeling/syntheticall
115 G (2021)'"° | Influenza Case study forecasting model Multilayer perceptron |y-trained Al models
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Disease
intervention Al-enhanced
Chadi MA Specific assessment and | Compartmental |Reinforcement optimization
116 (2022)'% COVID-19 |[investigation |optimization model learning frameworks
Disease
intervention Al-enhanced
Courtes C General assessment and | Agent/individual- optimization
117 (2023)*! Non-specific |framework optimization based model Multilayer perceptron |frameworks
Infectious Al-augmented
Zhang G Specific disease Compartmental |Recurrent neural epidemiological
118 |(2021)'% COVID-19 |investigation |forecasting model networks models
Infectious Generative Surrogate
Wang H Specific disease Compartmental  |adversarial networks; |modeling/syntheticall
119 [(2022)'# COVID-19 |investigation |forecasting model Transformers y-trained Al models
Model Physics-informed
parameterizatio neural
Heldmann F n and Compartmental  |Physics-informed networks/Epidemiolo
120 |(2023)'* COVID-19 |Casestudy |calibration model neural networks gy-aware Al models
Model Physics-informed
parameterizatio neural
Schiassi E General n and Compartmental |Physics-informed networks/Epidemiolo
121 |(2021)'* Non-specific |framework | calibration model neural networks gy-aware Al models
Disease
intervention Reinforcement Al-enhanced
Guo X Specific assessment and | Agent/individual- |learning; optimization
122 |(2022)"* COVID-19 |investigation |optimization based model Transformers frameworks
Disease
intervention Al-enhanced
Kulkarni N assessment and | Compartmental  |Reinforcement optimization
123 |(2022)"7 COVID-19 [Casestudy |optimization model learning frameworks
Disease
intervention Al-enhanced
Aurell A General assessment and | Compartmental optimization
124 [(2022)'% Non-specific |framework | optimization model Neural networks frameworks
Disease
intervention Al-enhanced
Deng W Specific assessment and |Compartmental |Reinforcement optimization
125 |(2021)'® COVID-19 |investigation |optimization model learning frameworks
Compartmental
Disease model;
intervention Agent-based Al-enhanced
Hwang YG General assessment and |model/Individual |Reinforcement optimization
126 |(2022)"*° Non-specific |framework optimization -based model learning frameworks
Model Physics-informed
parameterizatio neural
Zhao L Specific n and Agent/individual- | Epidemiology-aware |networks/Epidemiolo
127 [(2019)" Influenza investigation | calibration based model Al models gy-aware Al models
Retrospective Surrogate
Beerman JT Specific epidemic course | Agent/individual- modeling/syntheticall
128 (2023)'32 COVID-19 |[investigation |analysis based model Tree-based methods  |y-trained Al models
Retrospective Surrogate
Edeling W General epidemic course | Agent/individual- modeling/syntheticall
129 (2023)'* Non-specific |framework analysis based model Neural networks y-trained Al models
Epidemiological
models with
Ghaffari M Specific Outbreak Metapopulation |Natural language improved
130 [(2020)"** Zika investigation |detection model processing observational data
Model
parameterizatio Al-augmented
Gaskin T General n and Agent/individual- epidemiological
131 |(2023)'* Non-specific |framework | calibration based model Neural networks models
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Disease
intervention Al-enhanced
Kmet T General assessment and | Compartmental optimization
132 |(2023)"%¢ Non-specific |framework optimization model Neural networks frameworks
Disease
intervention Al-enhanced
Wan R assessment and | Compartmental —|Reinforcement optimization
133 [(2021)*¥ COVID-19 [Case study |optimization model learning frameworks
Model
Laosiritawor parameterizatio Surrogate
nY General n and Agent/individual- modeling/syntheticall
134 (2017)"%# Non-specific |framework calibration based model Neural networks y-trained Al models
Model Physics-informed
parameterizatio neural
Angeli M Specific n and Compartmental  |Physics-informed networks/Epidemiolo
135 |(2021)'* COVID-19 |investigation | calibration model neural networks gy-aware Al models
Infectious Al-augmented
Wyss A Specific disease Compartmental |Recurrent neural epidemiological
136 (2023)!4 COVID-19 [|investigation |forecasting model networks models
Tree-based methods;
Infectious Support vector Al-augmented
Gadewadika disease Compartmental |machines; Neural epidemiological
137 |rJ(2023)"" |COVID-19 |Casestudy |[forecasting model networks models
Disease
Miralles-Pec intervention Al-enhanced
huan L General assessment and |Compartmental |Reinforcement optimization
138 [(2020)'* Non-specific |framework | optimization model learning frameworks
Disease
intervention Surrogate
Valtchev SZ Specific assessment and | Agent/individual- modeling/syntheticall
139 |(2021)'% COVID-19 |[investigation |optimization based model Multilayer perceptron |y-trained Al models
Model
parameterizatio Surrogate
Kwok WM n and Compartmental |Physics-informed modeling/syntheticall
140 |(2023)'+ Influenza Case study calibration model neural networks y-trained Al models
Infectious Al-augmented
Zisad SN Specific disease Compartmental |Recurrent neural epidemiological
141 |(2021)'% COVID-19 |investigation [forecasting model networks models
Retrospective Surrogate
Zhang Z Specific epidemic course | Compartmental modeling/syntheticall
142 |(2023)"¢ Brucellosis  |investigation |analysis model Tree-based methods  |y-trained Al models
Retrospective Surrogate
Dadgostari F General epidemic course | Agent/individual- | Tree-based methods; | modeling/syntheticall
143 (2022)' Non-specific |framework analysis based model Neural networks y-trained Al models
Model Physics-informed
parameterizatio neural
n and networks/Epidemiolo
calibration; Recurrent neural gy-aware Al models;
Infectious networks; Al-augmented
Long J Specific disease Compartmental |Physics-informed epidemiological
144 [(2021)4 COVID-19 |investigation |forecasting model neural networks models
Infectious Al-augmented
Merkelbach disease Compartmental |Recurrent neural epidemiological
145  |K(2022)'* |COVID-19 |Casestudy |forecasting model networks models
Infectious Al-augmented
Muiioz L disease Compartmental |Recurrent neural epidemiological
146 [(2022)"° COVID-19 |Case study |forecasting model networks models
Castillo Infectious Al-augmented
Ossa LF Specific disease Compartmental |Recurrent neural epidemiological
147 [(2021)"! COVID-19 [investigation |forecasting model networks models
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Model
parameterizatio Recurrent neural Al-augmented
Rahmadani Specific n and Metapopulation |networks; Neural epidemiological
148 |F (2020)'*> |COVID-19 |investigation |calibration model networks models
Disease
intervention Al-augmented
Bertsimas D Specific assessment and | Compartmental epidemiological
149 [(2021)'% COVID-19 |investigation |optimization model Tree-based methods | models
Disease
intervention Al-enhanced
Aurell A General assessment and | Agent/individual- optimization
150 (2022)'%* Non-specific |framework optimization based model Neural networks frameworks
Model Epidemiological
parameterizatio Support vector models with
Rosato C Specific n and Compartmental |machines; Natural improved
151 (2023)'% COVID-19 |investigation |calibration model language processing | observational data
Retrospective Surrogate
Spear RC epidemic course | Compartmental modeling/syntheticall
152 [(2020)° Dengue Case study | analysis model Tree-based methods | y-trained Al models
Model Physics-informed
parameterizatio neural
Ning X n and Compartmental  |Physics-informed networks/Epidemiolo
153 [(2022)7 COVID-19 |Case study |calibration model neural networks gy-aware Al models
Model
parameterizatio Al-augmented
Song P n and Compartmental epidemiological
154 |(2022)"® COVID-19 |Case study | calibration model Neural networks models
Disease
intervention Al-enhanced
Bampa M assessment and |Compartmental |Reinforcement optimization
155 |(2022)"% COVID-19 [Case study | optimization model learning frameworks
Model
parameterizatio Recurrent neural Al-augmented
La Gatta V Specific n and Compartmental  |networks; Graph epidemiological
156 (2021)6° COVID-19 |investigation | calibration model neural networks models
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Mal disease Compartmental |Epidemiology-aware |networks/Epidemiolo
157 |(2022)"! COVID-19 [Case study | forecasting model Al models gy-aware Al models
Disease
intervention Al-enhanced
Shami L General assessment and | Agent/individual- | Reinforcement optimization
158 (2022)'¢ Non-specific |framework optimization based model learning frameworks
Disease
intervention Al-enhanced
Du X assessment and | Compartmental |Reinforcement optimization
159 |(2022)'¢ COVID-19 [Case study |optimization model learning frameworks
Model
parameterizatio
n and
calibration; Physics-informed
Infectious neural
Malinzi J Specific disease Compartmental  |Physics-informed networks/Epidemiolo
160 |(2022)'* COVID-19 |investigation |forecasting model neural networks gy-aware Al models
Disease
intervention Al-enhanced
Benalcazar General assessment and | Agent/individual- |Reinforcement optimization
161 DR (2021)'% | Non-specific |framework optimization based model learning frameworks
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Agent-based
model/Individual
Infectious -based model; Surrogate
Murphy C disease Metapopulation |Graph neural modeling/syntheticall
162 |(2021)' COVID-19 [Case study |forecasting model networks y-trained Al models
Disease Recurrent neural
intervention networks; Tree-based |Al-augmented
Ghamizi S Specific assessment and | Compartmental |methods; Neural epidemiological
163 |(2020)' COVID-19 |investigation |optimization model networks models
Infectious Al-augmented
Jiang R Specific disease Metapopulation |Encoder-decoder epidemiological
164 [(2021)'¢® COVID-19 |investigation |forecasting model models models
Disease
intervention Al-enhanced
XiaM General assessment and | Compartmental —|Reinforcement optimization
165 [(2022)'% Non-specific |framework | optimization model learning frameworks
Disease
intervention Support vector Surrogate
Michalak K General assessment and | Agent/individual- [machines; Multilayer |modeling/syntheticall
166 (2022)' Non-specific |framework optimization based model perceptron y-trained Al models
Physics-informed
Infectious neural
Wang L disease Compartmental |Epidemiology-aware |networks/Epidemiolo
167  [(2022)'" COVID-19 [Case study | forecasting model Al models gy-aware Al models
Physics-informed
Infectious neural
Nguyen C Specific disease Compartmental |Epidemiology-aware |networks/Epidemiolo
168 (2022)'" COVID-19 |investigation |forecasting model Al models gy-aware Al models
Epidemiological
models with
Aronis JM Outbreak Compartmental |Natural language improved
169 [(2017)'" Influenza Case study | detection model processing observational data
Model
parameterizatio Al-augmented
LiC n and Compartmental epidemiological
170 [(2023)'™ COVID-19 |Case study | calibration model Multilayer perceptron |models
Infectious Al-augmented
Yasami A General disease Compartmental |Recurrent neural epidemiological
171 (2022)'7 Non-specific |framework | forecasting model networks models
Retrospective Surrogate
Edali M Specific epidemic course | Agent/individual- modeling/syntheticall
172 [(2020)'7® Influenza investigation |analysis based model Tree-based methods | y-trained Al models
Fountain-Jo Retrospective Tree-based methods; | Surrogate
nes NM General epidemic course | Agent/individual- | Support vector modeling/syntheticall
173 (2023)'” Non-specific |framework analysis based model machines y-trained Al models
Retrospective Surrogate
Huang D Specific epidemic course | Agent/individual- modeling/syntheticall
174 (2021)'7® Influenza investigation |analysis based model Multilayer perceptron |y-trained Al models
Infectious Al-augmented
Liao Z Specific disease Compartmental |Recurrent neural epidemiological
175 |(2021)'7 COVID-19 [investigation |forecasting model networks models
Retrospective Surrogate
Ruth W Specific epidemic course | Compartmental modeling/syntheticall
176 [(2022)'%° COVID-19 |investigation |analysis model Tree-based methods | y-trained Al models
Disease
intervention Surrogate
Zhao G General assessment and | Agent/individual- | Graph neural modeling/syntheticall
177 (2020)'# Non-specific |framework optimization based model networks y-trained AT models
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Model Epidemiological
parameterizatio models with
Kandula S Specific n and Compartmental improved
178 (2019)'# Influenza investigation | calibration model Tree-based methods | observational data
Delli Infectious
Compagni R Specific disease Compartmental Ensemble learning
179 [(2022)'® COVID-19 |investigation |forecasting model Neural networks frameworks
Disease
intervention Cluster-based
Bertozzi-Vill Specific assessment and | Agent/individual- | Clustering; K-nearest |transmission analysis
180 |a A (2023)'%| Malaria investigation | optimization based model neighbors frameworks
Disease
intervention Surrogate
Malloy GS assessment and |Compartmental | Tree-based methods; |modeling/syntheticall
181 (2022)'% Plague Case study optimization model Multilayer perceptron |y-trained Al models
Model
parameterizatio Surrogate
Lutz CB Specific n and Agent/individual- modeling/syntheticall
182  [(2021)"¢ COVID-19 |investigation | calibration based model Tree-based methods | y-trained Al models
Model
parameterizatio Surrogate
Davis CN General n and Agent/individual- modeling/syntheticall
183 [(2020)'% Non-specific |framework | calibration based model Neural networks y-trained Al models
Recurrent neural
networks; Graph
Infectious neural networks; Surrogate
Zhang T Specific disease Compartmental |Convolutional neural |modeling/syntheticall
184 |(2021)'® COVID-19 |investigation |forecasting model networks y-trained Al models
Model Physics-informed
parameterizatio neural
He M Specific n and Compartmental |Physics-informed networks/Epidemiolo
185 [(2023)"® COVID-19 |investigation | calibration model neural networks gy-aware Al models
Tomato Model
spotted wilt parameterizatio Surrogate
Pokharel G | virus n and Agent/individual- modeling/syntheticall
186 [(2014)™° infection Case study | calibration based model Tree-based methods | y-trained Al models
Varicella Retrospective Surrogate
Santermans | zoster virus | Specific epidemic course | Compartmental modeling/syntheticall
187  |E (2015)"" |infection investigation |analysis model Tree-based methods  |y-trained Al models
Disease
intervention Surrogate
Sun H Specific assessment and | Agent/individual- modeling/syntheticall
188 (2022)'? Dengue investigation |optimization based model Tree-based methods  |y-trained Al models
Disease
intervention Al-enhanced
Khatami SN Specific assessment and | Agent/individual- |Reinforcement optimization
189  [(2021)** HIV investigation | optimization based model learning frameworks
Disease
intervention Al-enhanced
Zong K Specific assessment and | Agent/individual- | Reinforcement optimization
190  |(2022)"* COVID-19 [investigation |optimization based model learning frameworks
Model Physics-informed
parameterizatio neural
Jung SY Specific n and Compartmental |Physics-informed networks/Epidemiolo
191 [(2020)"° COVID-19 |investigation | calibration model neural networks gy-aware Al models
Infectious Cluster-based
Liu D Specific disease Agent/individual- transmission analysis
192 (2020)' COVID-19 [|investigation |forecasting based model Clustering frameworks
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Model
parameterizatio
n and
calibration;
Infectious Al-augmented
HeZ Specific disease Compartmental epidemiological
193 |(2022)"" COVID-19 |investigation |forecasting model Neural networks models
Disease
intervention Surrogate
Zang X Specific assessment and | Compartmental modeling/syntheticall
194 |(2020)"® HIV investigation | optimization model Neural networks y-trained Al models
Infectious Recurrent neural Al-augmented
Zheng N Specific disease Compartmental |networks; Natural epidemiological
195 [(2020)"” COVID-19 |investigation |forecasting model language processing | models
Model Physics-informed
parameterizatio neural
Ning X Specific n and Compartmental |Physics-informed networks/Epidemiolo
196  |(2023)* COVID-19 |investigation |calibration model neural networks gy-aware Al models
Support vector Surrogate
Colijn C Transmission Agent/individual- |machines; K-nearest |modeling/syntheticall
197 |(2014)* TB disease | Case study inference based model neighbors y-trained Al models
Infectious Al-augmented
Watson GL Specific disease Compartmental epidemiological
198 |(2021)** COVID-19 |investigation |forecasting model Tree-based methods | models
Model Recurrent neural
parameterizatio networks;
Radev ST Specific n and Compartmental |Convolutional neural |Bayesian neural
199 |(2021)*® COVID-19 |investigation |calibration model networks networks
Disease
intervention Tree-based methods; |Al-augmented
Janko V Specific assessment and |Compartmental |Support vector epidemiological
200 (2023)** COVID-19 [investigation |optimization model machines models
Disease
intervention
assessment and
optimization;
Model
parameterizatio Al-enhanced
n and optimization
calibration; frameworks;
Infectious Al-augmented
Yin S disease Compartmental epidemiological
201 [(2023)* COVID-19 [Case study | forecasting model Neural networks models
Disease
intervention Al-enhanced
YaoY Specific assessment and |Compartmental |Reinforcement optimization
202 [(2023)* COVID-19 |[investigation |optimization model learning frameworks
Infectious Al-augmented
Liu XD Specific disease Compartmental |Recurrent neural epidemiological
203 (2023)* COVID-19 |investigation |forecasting model networks models
Model Physics-informed
parameterizatio neural
HuH Specific n and Compartmental |Physics-informed networks/Epidemiolo
204 [(2022)** COVID-19 |[investigation | calibration model neural networks gy-aware Al models
Retrospective Surrogate
Sanson RL  |Foot-and-mo | Specific epidemic course | Agent/individual- modeling/syntheticall
205 [(2022)* uth disease  |investigation |analysis based model Tree-based methods | y-trained Al models
Porcine
Reproductive Disease
and intervention Surrogate
Viet AF Respiratory assessment and | Compartmental modeling/syntheticall
206 |(2018)*° Syndrome Case study optimization model Tree-based methods  |y-trained Al models
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Epidemiological
models with
Cooper GF Outbreak Compartmental |Natural language improved
207 |(2014)*" Influenza Case study detection model processing observational data
Model
parameterizatio Al-augmented
Dandekar R Specific n and Compartmental epidemiological
208 [(2020)*2 COVID-19 |investigation |calibration model Multilayer perceptron |models
Infectious Surrogate
Kondapalli Specific disease Agent/individual- modeling/syntheticall
209 |AR (2021)**|COVID-19 |investigation [forecasting based model Tree-based methods  |y-trained Al models
Model
parameterizatio
n and Al-augmented
calibration; epidemiological
Infectious models; Surrogate
Petrica M disease Compartmental modeling/syntheticall
210 |(2023)*"* COVID-19 [Case study |forecasting model Neural networks y-trained Al models
Epidemiological
models with
Han BA Rodent-borne Outbreak Compartmental improved
211 (2020)*'* Zoonoses Case study detection model Tree-based methods |observational data
Model
parameterizatio
Saulnier E n and Compartmental Bayesian neural
212 |(2017)*¢ Ebola Case study | calibration model Neural networks networks
Model
parameterizatio Al-augmented
Dandekar R Specific n and Compartmental epidemiological
213 (2021)*7 COVID-19 |investigation | calibration model Multilayer perceptron |models
Infectious Al-augmented
Wang X disease Compartmental epidemiological
214 |(2022)"% COVID-19 [Case study |forecasting model Tree-based methods | models
Disease
intervention Al-enhanced
Du X assessment and | Compartmental |Reinforcement optimization
215 (2023)*" COVID-19 [Case study | optimization model learning frameworks
Model
parameterizatio Al-augmented
Alauddin M n and Compartmental epidemiological
216 [(2020)*° COVID-19 [Case study | calibration model Neural networks models
Surrogate
Yaesoubi R Specific Outbreak Compartmental modeling/syntheticall
217 |(2023)* COVID-19 |investigation |detection model Tree-based methods ~ |y-trained Al models
Disease
intervention Al-enhanced
Nguyen QD assessment and | Agent/individual- | Reinforcement optimization
218 [(2022)* COVID-19 [Case study |optimization based model learning frameworks
Infectious Al-augmented
Wang X Specific disease Compartmental epidemiological
219 [(2022)*# COVID-19 |investigation |forecasting model Tree-based methods | models
Model Physics-informed
parameterizatio neural
Ning X Specific n and Compartmental  |Physics-informed networks/Epidemiolo
220 (2023)* COVID-19 |investigation | calibration model neural networks gy-aware Al models
Model
parameterizatio Surrogate
Reiker T Specific n and Agent/individual- | Tree-based methods; |modeling/syntheticall
221 (2021 Malaria investigation | calibration based model Neural networks y-trained Al models
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Model
parameterizatio Mixture density Surrogate
Jorgensen General n and Agent/individual- |networks; Neural modeling/syntheticall
222 |AC (2022)**| Non-specific |framework calibration based model networks y-trained Al models
COVID-19;
Smallpox; Retrospective Surrogate
Weyant C Pertussis; epidemic course | Compartmental | Tree-based methods; |modeling/syntheticall
223 |(2022)* SARS Case study | analysis model Neural networks y-trained Al models
Infectious Recurrent neural Al-augmented
Deng Q Specific disease Compartmental |networks; Neural epidemiological
224 [(2020)* COVID-19 [investigation |forecasting model networks models
Retrospective Surrogate
Eisenberg  |Enterovirus epidemic course | Compartmental modeling/syntheticall
225 |IN (2004)*® |infection Case study | analysis model Tree-based methods | y-trained Al models
Model
parameterizatio Surrogate
Nsoesie EO n and Agent/individual- modeling/syntheticall
226 (2014)%° Influenza Case study calibration based model Clustering y-trained Al models
Quilodran-C Infectious Recurrent neural Surrogate
asas C Specific disease Compartmental |networks; Generative |modeling/syntheticall
227 |(2021)*! COVID-19 |investigation |forecasting model adversarial networks |y-trained Al models
Infectious Al-augmented
KimJ Specific disease Compartmental epidemiological
228 [(2021)*2 COVID-19 |investigation |forecasting model Tree-based methods | models
Model
parameterizatio Al-augmented
Badfar E Specific n and Compartmental |Recurrent neural epidemiological
229 [(2021)* COVID-19 |investigation | calibration model networks models
Recurrent neural
Infectious networks; Multilayer [ Al-augmented
Gupta A Specific disease Compartmental erceptron; Natural epidemiological
p p p p iy P g
230 [(2023)** COVID-19 |investigation |forecasting model language processing | models
Infectious Al-augmented
Bousquet A Specific disease Compartmental  |Recurrent neural epidemiological
231 [(2022)* COVID-19 |investigation |forecasting model networks models
Model
parameterizatio Surrogate
Pereira FH General n and Cellular modeling/syntheticall
232 [(2021)%¢ Non-specific |framework calibration automata model [Neural networks y-trained Al models
Disease
intervention Surrogate
Bottcher L Specific assessment and | Compartmental modeling/syntheticall
233 [(2021)%7 COVID-19 |investigation |optimization model Tree-based methods | y-trained Al models
Model Physics-informed
Olumoyin parameterizatio neural
KD Specific n and Compartmental |Physics-informed networks/Epidemiolo
234 [(2021)>8 COVID-19 |investigation | calibration model neural networks gy-aware Al models
Infectious Al-augmented
Feng L Specific disease Compartmental |Recurrent neural epidemiological
235 (2022)* COVID-19 |investigation |forecasting model networks models
Model
parameterizatio
n and
calibration;
Infectious Surrogate
Silva VL General disease Compartmental |Generative modeling/syntheticall
236 [(2023)*° Non-specific |framework |forecasting model adversarial networks | y-trained Al models
Retrospective Surrogate
Markovic S Specific epidemic course | Compartmental modeling/syntheticall
237 [(2021)*! COVID-19 |investigation |analysis model Tree-based methods | y-trained AT models
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Disease
Zymoseptori intervention Surrogate
Taylor NP |a tritici Specific assessment and | Compartmental modeling/syntheticall
238 (2023)*? infection investigation |optimization model Tree-based methods  |y-trained Al models
Infectious Al-augmented
Ding Z disease Compartmental |Recurrent neural epidemiological
239 [(2023)* COVID-19 [Case study | forecasting model networks models
Disease
intervention Al-enhanced
Kmet T General assessment and |Compartmental |Recurrent neural optimization
240  |(2019)** Non-specific |framework optimization model networks frameworks
Physics-informed
Infectious neural
Nguyen DQ Specific disease Compartmental |Epidemiology-aware |networks/Epidemiolo
241 (2022)* COVID-19 |investigation |forecasting model Al models gy-aware Al models
Recurrent neural
networks; Generative
adversarial networks;
Convolutional neural
networks;
Infectious Deconvolutional Al-augmented
Khan JI Specific disease Compartmental [neural networks; epidemiological
242 [(2022)*¢ COVID-19 |investigation |forecasting model Multilayer perceptron |models
Disease
intervention Al-augmented
Wu JW Specific assessment and | Compartmental epidemiological
243 (2022)* COVID-19 |investigation |optimization model Tree-based methods | models
Disease
intervention Al-enhanced
Beigi A Specific assessment and |Compartmental |Reinforcement optimization
244 [(2021)*® COVID-19 [investigation |optimization model learning frameworks
Infectious Al-augmented
Kumaresan Specific disease Compartmental epidemiological
245 |M(2022)* |COVID-19 |investigation [forecasting model Federated learning models

*Overviews of the Al techniques employed in integrated models and their methodological frameworks can be found in

Appendices 15-16. The detailed methodological framework for each study can be found in Appendices 7-12.
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Appendix 6. Number of studies satisfying the inclusion criteria, stratified by

infectious diseases and application areas
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Z00onoses

Disease Retr "
Infectious Model intervention ¢ (.)spec. ve L.
) .. epidemic | Transmission |Outbreak
disease |parameterization| assessment . K Total
. . . course inference detection
forecasting| and calibration and X
e e e analysis
optimization
COVID-19 76 52 31 4 2 2 148
Non-specific 5 13 31 4 6 0 56
Influenza 3 11 1 3 0 2 18
Dengue 2 1 1 1 0 0 4
HIV 1 1 2 0 0 0 3
TB disease 1 1 0 0 1 0 2
Malaria 0 1 2 0 0 0 3
Foot-a.nd-mouth 1 0 1 | 0 0 3
disease
Ebola 1 2 0 0 0 0 2
Zika 1 1 0 0 0 1 2
Smallpox 1 1 0 1 0 0 2
Inﬂl.lenza-llke 3 0 0 0 0 0 3
illness
Pneumonia 1 1 0 0 0 0 1
Anthrax 1 1 0 0 0 0 1
Polio 1 1 0 0 0 0 1
Measles 1 1 0 0 0 0 1
Plague 0 0 1 0 0 0 1
Porcine
Reprodl-lctlve 0 0 | 0 0 0 |
and Respiratory
Syndrome
Zymoseptoria 0 0 1 0 0 0 1
tritici infection
Tomato spotted
wilt virus 0 1 0 0 0 0 1
infection
Lassa fever 0 0 0 0 0 1 1
Rodent-borne 0 0 0 0 0 | 1
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Brucellosis 0 0 0 1
Vz.lrlce.lla zo§ter 0 0 0 |
virus infection
Pertussis 0 0 0 1
SARS 0 0 0 1
Ef]term.flrus 0 0 0 1
infection
Total 86 77 72 16
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Appendix 7. Studies focusing on infectious disease forecasting, stratified by detailed
methodological frameworks and integration approaches

Al-augmented
epidemiological models
trained in an end-to-end
manner

unknown components of epidemiological
models

Detailed methodological . . Numbe.r
Integration approach Studies* of studies
framework
(n=)
TN . - logical
Ensemble learning riorgkilnzlrllrg hanrcll elr9r11 (li;:mrlri) Zgi;? #13; #17; #60; #69; 6
frameworks odels TATough ensetible modetng 4#80; #179
frameworks
Clustered predictive
models trained on Integrating epidemiological knowledge
. #192 1
datasets generated by into Al models
epidemiological models
Al Isi i
'mod.e > 1r1.corporat1ng Integrating epidemiological knowledge
epidemiological input . #47 1
into Al models
features
Key indicator-guided
forecasting based on Training Al models using data generated
. . . . . #14; #209 2
synthetically-trained from epidemiological models
tree-based methods
o yntegratlng epldernl.ologlcal knowledge #16; #43: #49; #56:
Physics-informed neural |into Al models; Using Al models to learn
. . i #75; #81; #90; #95; 9
networks unknown components of epidemiological
#160
models
?ntegratlng epidemiological knowledge #34: #103 )
into Al models
Epidemiology-aware Al |[nteorati idemiological knowled
e .n egrating epi 'eml'o ogical knowledge #37: #66: #102: #100;
into Al models; Using Al models to learn
kn s of epidemiological #110; #157; #167; 9
unknown components of epidemiological |, 68: #241
models
) . .. . #23; #57; #87; #115;
Synthetically-trained Al |Training Al models using data generated
model from epidemiological model 1D H162 7184, [
odels om epidemiological models 4227: #4236
Integrating epidemiological knowledge
into Al models; Using Al models to learn |#15; #36; #83; #84; 7

#106; #193; #201

Integrating epidemiological knowledge
into Al models; Using Al models to
enhance observational data

#33
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Al-augmented
epidemiological models

Training Al models using data generated
from epidemiological models; Using Al
models to learn unknown components of
epidemiological models

#210

Using Al models to learn unknown

#19; #20; #21; #22;
#24; #44,; #46, #54,
#64; #68; #91; #96;
#118; #136; #137;
#141; #145; #1406,

epidemiological models

components of epidemiological models

trained in a supervised components of epidemiological models #147, #164; #171; 35
manner #175; #195; #198;
#203; #214; #219;
#224; #228; #230;
#231; #235; #239;
#242; #245
Integrating epidemiological knowledge
into Al models; Using Al models to learn 4144 1
unknown components of epidemiological
models
Al-augmented Using Al models to learn unknown #31: 477 )

*Study numbers presented here correspond to the study numbers in Appendix 5 that provides detailed characteristics

for each study.
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Appendix 8. Studies focusing on model parameterization and calibration, stratified

by detailed methodological frameworks and integration approaches

components of epidemiological models

Number of
Detailed methodological . . un{ ere
Integration approach Studies* studies
framework
(n=)
Model parameterization and .
Al 1 h
calibration using improved Using . models to enhance #25; #99; #151; #178 4
. observational data
observational data
Training Al models using data #101; #107; #221; #222; 5
generated from epidemiological models |#236
Training Al models using data
Surrogate modeling-based generated from epidemiological models;
calibration Using Al models to learn unknown 4140 1
components of epidemiological models;
Integrating epidemiological knowledge
into Al models
Surroeate modelin Training Al models using data #35; #85; #89; #134; #182; 7
g g generated from epidemiological models |#183; #232
Training Al models using data
Synthetically-trained generated from epidemiological models;
12; #74; ; #186; #22
scenario classifiers Using Al models to learn unknown #12;#74; 486, #186, #2263
components of epidemiological models
#7; #16; #18; #32; #39; #40;
Direct parameter calibration Using Al models to learn unknown #43; #49; #56; #59; #65; #75;
P . components of epidemiological models; |#78; #81; #90; #95; #111;
based on physics-informed . . . . 29
neural networks Integrating epidemiological knowledge |#120; #121; #135; #144;
into AI models #153; #160; #185; #191;
#196; #204; #220; #234
Direct parameter calibration |Using Al models to learn unknown
ba§ed o'n compon'ents o'f ep@emplogmal models; 4110; #127; #157 3
epidemiology-aware Al Integrating epidemiological knowledge
models into Al models
Using Al models to learn unknown #9; #15; #72; #83; #106;
components of epidemiological models; |#113; #131; #148; #154; 16
Integrating epidemiological knowledge |#156; #170; #193; #201;
Direct parameter calibration into Al models #208;#213; #216
based on Al-augmented Integrating epidemiological knowledge
epidemiological models into Al models; Using Al models to #33 1
enhance observational data
Using Al models to learn unknown 4779 |
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Direct parameter calibration
based on Bayesian neural
networks

Training Al models using data
generated from epidemiological models;
Using Al models to learn unknown
components of epidemiological models

#76; #94; #199; #212

Direct parameter calibration
based on
synthetically-trained neural
networks

Training Al models using data
generated from epidemiological models;
Using Al models to learn unknown
components of epidemiological models

#210; #222

*Study numbers presented here correspond to the study numbers in Appendix 5 that provides detailed characteristics

for each study.
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Appendix 9. Studies focusing on disease intervention assessment and optimization,

stratified by sub-application areas, detailed methodological frameworks, and

integration approaches

theory-based

generated from epidemiological

Sub-application Detailed Number of
PP methodological | Integration approach Studies* .
area studies (n =)
framework
e e T
modeling 8 P g H181; #188; #194
models
Al-augmented |Using Al models to learn unknown
epidemiological |components of epidemiological #149; #163; #200; #243 4
Intervention models models
assessment Decomposing large-scale
1 _
Cluster-based epidemiological models using AI ~ [#180 1
assessment
models
Game Using Al models to find optimal
theory-based decisions under dynamic disease #150 1
frameworks spreading processes
Game Using Al models to find optimal
theory-based decisions under dynamic disease #58; #124 2
frameworks spreading processes
#3; #6; #8; #10; #26; #28;
#29; #38; #45; #50; #51;
#52; #55; #61; #70; #79;
Reinforcement |Using Al models to find optimal #98; #100; #105; #112;
learning-based |decisions under dynamic disease #116; #122; #123; #125; 38
frameworks spreading processes #126; #133; #138; #155;
#158; #159; #161; #165;
#189; #190; #202; #215;
#218; #244
Intervention Using Al models to find optimal
. Key node . ..
optimization . decisions under dynamic disease
finding methods . .
spreading processes; Using Al
based on
models to learn unknown #62 1
Al-augmented . . .
. . . components of epidemiological
epidemiological . . . .
models models; Integrating epidemiological
knowledge into AI models
Key node
finding methods | Training Al model.s usg1g da.ta s #5: B11; #27: HAL; #42;
based on generated from epidemiological 9
. #71; #166; #177
synthetically-tra |models
ined Al models
Optimal control | Training Al models using data 4117 |
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frameworks

models

Using Al models to find optimal
decisions under dynamic disease
spreading processes; Integrating
epidemiological knowledge into Al
models

#O1; #114; #132; #201;
#240

Markov
decision
process-based

Using Al models to find optimal
decisions under dynamic disease
spreading processes

#82

frameworks
Surrogate Training Al models using data

g. generated from epidemiological #206; #233; #238
modeling

models

*Study numbers presented here correspond to the study numbers in Appendix 5 that provides detailed characteristics

for each study.
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Appendix 10. Studies focusing on retrospective epidemic course analysis, stratified
by sub-application areas, detailed methodological frameworks, and integration
approaches

.. Detailed
Sub-application . . . Number of
methodological |Integration approach Studies* .
area studies (n =)
framework
Identifying key #63; #104; #129;
factors governing Surrogate Training Al models using |#142; #152; #172;
transmission mo delgin data generated from #173; #174; #176; 14
dynamics of & epidemiological models #187; #205; #223;
infectious diseases #225; #237
Understanding
individual Training Al models using
.. . Surrogate
decision-making . data generated from #128; #143 2
. modeling . . .
processes during epidemiological models
epidemics

*Study numbers presented here correspond to the study numbers in Appendix 5 that provides detailed characteristics
for each study.



Appendix 11. Studies focusing on transmission inference, stratified by

sub-application areas, detailed methodological frameworks, and integration

approaches
Detailed
Sub-application ctare . . . Number of
methodological Integration approach Studies* .
area framework studies (n =)
Bavesian neural Training Al models using data
net}\lzvorks generated from epidemiological #2; #53 2
models
Training Al models using data
. generated from epidemiological #48 1
S localizat
ource localization models
Synthetically-trained
graph neural networks Training Al models using data
generated from epidemiological 473 |
models; Integrating epidemiological
knowledge into Al models
Using Al models to find optimal
decisions under dynamic disease
Optimal control spreading processes; Using Al models
ini theory-base to learn unknown components o
Determining the h based 1 k f #62 1
underlying frameworks epidemiological models; Integrating
transmission epidemiological knowledge into Al
network/pattern models
. . Training Al models using data
Synthetically-t d . . .
Cli; I;sif?l;:: y-taine generated from epidemiological #197 1
models
Inferring the health [Classifiers i ti . . . .
wierting te fea ?SS] l.e " 1r%cor1;.)ora e Integrating epidemiological
status of unobserved |epidemiological input . #92 1
individuals features knowledge into Al models
Reconstructin Training Al models using data
disease evolutfigon Bayesian neural generated from epidemiological 428 1
dvnamics networks models; Integrating epidemiological
Y knowledge into Al models
Inferring incidence |Epidemiology-aware Al |Integrating epidemiological 41 |

from death records

models

knowledge into Al models

*Study numbers presented here correspond to the study numbers in Appendix 5 that provides detailed characteristics

for each study.
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Appendix 12. Studies focusing on outbreak detection, stratified by detailed
methodological frameworks and integration approaches

Detailed methodological Integration approach Studies* Number of
framework g PP studies (n =)
Classifiers incorporating Integrating epidemiological knowledge 430 |
epidemiological input features into Al models

Training Al models using data generated

Synthetically-trained classifiers from epidemiological models

#217 1

Epidemiological models
parameterized by improved
observational data

Using Al models to enhance

observational data #3; #130; 211 13

Epidemiological model selection
based on improved observational
data

Using Al models to enhance

observational data #169; #207 2

*Study numbers presented here correspond to the study numbers in Appendix 5 that provides detailed characteristics
for each study.
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Miralles-Pec Proceedings of The 29th ACM
, conferences/work |International Conference
138 huéan L . . - - 79 11
(2020) shops/symposium |on Information and
Knowledge Management
ENGINEERING,
ELECTRICAL &
. ELECTRONIC - SCIE (Q2);
Valtchev SZ | Peer- d
13| 230 2°1 )ev Sz |1 eerrnz“ewe Electronics 29 COMPUTER SCIENCE, 88 6
Journats INFORMATION SYSTEMS -

SCIE (Q3); PHYSICS,
APPLIED - SCIE (Q2)
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STATISTICS &
. PROBABILITY - SCIE (Q1);
140 gv(;’;;WM i eerrl;zsmwed Statistics and Computing |2.2 COMPUTER SCIENCE, 36 0
Jou THEORY & METHODS -
SCIE (Q3)
COMPUTER SCIENCE,
ARTIFICIAL
Zisad SN Peer-reviewed . INTELLIGENCE - ESCI (-);
141 Algorith 2. 4 -
(2021) journals gorttims 3 COMPUTER SCIENCE,
THEORY & METHODS -
ESCI (-)
Zhane 7 Peer-reviewed Physica A: Statistical PHYSICS,
w | 0“2 3g) : eeﬂ; TV ewe Mechanics and its 33 MULTIDISCIPLINARY - 93 0
Journals Applications SCIE (Q2)
Proceedings of
143 Dadgostari F | conferences/work [2022 Winter Simulation 0
(2022) shops/symposium | Conference
S
144 Long J Peer-reviewed International Journal of 18 MATHEMATICS, APPLIED - 7 25
(2021) journals Computer Mathematics ’ SCIE (Q2)
COMPUTER SCIENCE,
. . INTERDISCIPLINARY
145 I\K/Izlg‘?;;“’h i elfrrr'lzsvwwed gﬁ‘?ﬁ::z & Chemical 1, 5 APPLICATIONS - SCIE (Q2); |67 13
J € € ENGINEERING, CHEMICAL
- SCIE (Q2)
R . ADCALL: Advances in COMPUTER SCIENCE,
Muiioz L Peer-reviewed Distributed Computing
146 (2022) journal: and Artificial Intelligenc L4 ARTIFICIAL 26 0
Journals cligence INTELLIGENCE - ESCI (-)
Journal
ENGINEERING,
ELECTRICAL &
. . ELECTRONIC - SCIE (Q2);
147 E;szlzl(l)zgssa ?ee;r‘;“ewed Electronics 2.9 COMPUTER SCIENCE, 88 11
Journals INFORMATION SYSTEMS -
SCIE (Q3); PHYSICS,
APPLIED - SCIE (Q2)
PHYSICS, APPLIED - SCIE
(Q2); ENGINEERING,
MULTIDISCIPLINARY -
. . SCIE (Q2); CHEMISTRY,
148 FRzEgr(;lza(;i)am i T;;T:lewed Applied Sciences 2.7 MULTIDISCIPLINARY - 138 12
] SCIE (Q3); MATERIALS
SCIENCE,
MULTIDISCIPLINARY -
SCIE (Q3)
149 Bertsimas D | Peer-reviewed Health Care Management 36 HEALTH POLICY & 34 40
(2021) journals Science ’ SERVICES - SSCI (Q2)
_ , MATHEMATICS,
150 é%rzezu) A ?ee;“;“ewed iynﬁmltci (r}]ames and 15 INTERDISCIPLINARY 19 10
journals ppiications APPLICATIONS - SCIE (Q3)
Rosato ¢ | Peer-reviewed COMPUTER SCIENCE,
151 0S40 eerreviewe Information 3.1 INFORMATION SYSTEMS - |- 1
(2023) journals

ESCI (-)
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LIMNOLOGY - SCIE (Q1);

152 Spear RC Peer-reviewed Water Resources 54 WATER RESOURCES - SCIE 20 10
(2020) journals Research ’ (Q1); ENVIRONMENTAL
SCIENCES - SCIE (Q2)
. . PHYSICS,
153 gglzg; i ef;;’:lewed Frontiers in Physics 3.1 MULTIDISCIPLINARY - 60 0
J SCIE (Q2)
154 Song P Peer-reviewed Journal of Applied 11 MATHEMATICS, APPLIED - 24 4
(2022) journals Analysis & Computation | SCIE (Q3)
Proceedings of The 20th International
Bampa M conferences/work o
155 (2022) hops/ . Conference on Artificial |- - - 0
Z OpS/symipostum Intelligence in Medicine
COMPUTER SCIENCE,
. . . INFORMATION SYSTEMS -
156 éaogif;ta \% zier:;elzlewed gia]if Transactions on Big 79 SCIE (Q1): COMPUTER o 76
! SCIENCE, THEORY &
METHODS - SCIE (Q1)
TELECOMMUNICATIONS -
. . . SCIE (Q4; 2021);
157 ?332]2)* ieerrr'lzs“ewed gdzlt’;ﬁ:“forma“on (12'?)331) COMPUTER SCIENCE, 35 1
Jou v INFORMATION SYSTEMS -
SCIE (Q4; 2021)
PHYSICS, MATHEMATICAL
- SCIE (Q1); PHYSICS,
158 Shami L Peer-reviewed Chaos, Solitons & 78 MULTIDISCIPLINARY - 110 1
(2022) journals Fractals ’ SCIE (Q1); MATHEMATICS,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1)
. The 15th International
Proceedings of
conferences/work Conference on
159 Du X (2022) . Knowledge Science, - - 14 3
shops/symposium . .
s Engineering and
Management
Malinzi J Peer-reviewed MATHEMATICS, APPLIED -
1 Axi 2 ? 4
00 022 journals xioms SCIE (Q2) 3 6
) Proceedings of 1,1 1EEE Conference on
Benalcazar | conferences/work
161 . Control Technology and |- - 19 0
DR (2021) |shops/symposium L
s Applications
Murphy C | Peer-reviewed Lo MULTIDISCIPLINARY
162 . Nature C t 16.6 349 29
(2021) journals ature Tommunications SCIENCES - SCIE (Q1)
Proceedings of The 26th ACM SIGKDD
163 Ghamizi S | conferences/work [International Conference 129 23
(2020) shops/symposium |on Knowledge Discovery
s and Data Mining
Proceedings of The Euro.pean Con.ference
. on Machine Learning and
164 Jiang R conferences/work Principles and Practice of 42 10
(2021) shops/symposium P

S

Knowledge Discovery in
Databases 2021
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MATHEMATICS,
IEEE Transactions on INTERDISCIPLINARY
165 XiaM Peer-reviewed Network Science and 6.6 APPLICATIONS - SCIE (Q1); 6 17
(2022) journals Eneineerin ’ ENGINEERING,
ngmeering MULTIDISCIPLINARY -
SCIE (Q1)
COMPUTER SCIENCE,
ARTIFICIAL
Michalak K | Peer-reviewed . . INTELLIGENCE - SCIE (Q1);
1 Appl ft t . 12 1
6 1202 journals pplied Soft Computing 8.7 COMPUTER SCIENCE, 6
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1)
Proceedings of The 36th AAAT
Wang L conferences/work e
167 . Conference on Artificial |- - 212 -
(2022) shops/symposium .
o Intelligence
Proceedings of The 2022 International
168 Nguyen C conferences/work |Conference on 0
(2022) shops/symposium |Innovations in Computing
s Research
MEDICAL INFORMATICS -
. . L SCIE (Q2); COMPUTER
160 él;)oln;; M ?eer—riwewed ;mflrnal ?f Biomedical 45 SCIENCE, 68 3
Journais froTmates INTERDISCIPLINARY
APPLICATIONS - SCIE (Q2)
Peer-reviewed International J al of MATHEMATICAL &
170 |Lic 2023) _Oelfmal ewe Bijmathzmaﬁ;’:m a2 COMPUTATIONAL 25 0
J BIOLOGY - SCIE (Q3)
. . . PHYSICS,
171 éaos ;;;‘ A if;::lewed ?fij;rgpzz?;?zs‘f;l 28 MULTIDISCIPLINARY - |36 9
J P P SCIE (Q2)
SOCIAL SCIENCES,
172 EdaliM Peer-reviewed Systems Research and 27 INTERDISCIPLINARY - 35 )
(2020) journals Behavioral Science ’ SSCI (Q2); MANAGEMENT -
SSCI (Q4)
Fountain-Jon ECOLOGY - SCIE (Q1);
173 s NM Peer-reviewed Proceedings of the Royal 47 EVOLUTIONARY BIOLOGY 3
(2023) journals Society B ’ - SCIE (Q1); BIOLOGY -
SCIE (Q1)
174 Huang D Peer-reviewed International Journal of 24 INFECTIOUS DISEASES - 17 7
(2021) journals Infectious Diseases ’ SCIE (Q1)
ENGINEERING,
BIOMEDICAL - SCIE (Q1);
MATHEMATICAL &
. . R COMPUTATIONAL
175 1“2‘8‘2) IZ) i‘f;i:lewed f/{‘:{’;‘i‘zﬁrs in Biology and |, BIOLOGY - SCIE (Q1); 92 33
] BIOLOGY - SCIE (Q1);
COMPUTER SCIENCE,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1)
ruhw |p ved ]:etvlvor.k M(;;ie];?f MATHEMATICAL &
176 . | CorTeVIewe natysts in Hea 23 COMPUTATIONAL 21 1
(2022) journals Informatics and

Bioinformatics

BIOLOGY - ESCI ()
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Zhao G Peer-reviewed COMPUTER SCIENCE,
177 (2020) ournals Neurocomputing 6 ARTIFICIAL 135 59
J INTELLIGENCE - SCIE (Q2)
178 Kandula S |Peer-reviewed Journal of the Royal 39 MULTIDISCIPLINARY 60 12
(2019) journals Society Interface ’ SCIENCES - SCIE (Q2)
Delli Peer-reviewed MULTIDISCIPLINARY
179 Compagni R journals PLoS ONE 3.7 SCIENCES - SCIE (Q2) 212 10
(2022)
PARASITOLOGY - SCIE
o . (Q2); INFECTIOUS
180 f eA”?ZZOZ;';)/‘H _Peerrr'l;’“ewed Malaria Journal 3 DISEASES - SCIE (Q3); 55 0
Journass TROPICAL MEDICINE -
SCIE (Q2)
MEDICAL INFORMATICS -
. SCIE (Q3); HEALTH CARE
Mall Peer-
s 28 2;’;’ GS ,oel;rn::‘ewed Medical Decision Making | 3.6 SCIENCES & SERVICES - |36 1
J SCIE (Q2); HEALTH POLICY
& SERVICES - SSCI (Q2)
182 Lutz CB Peer-reviewed Advanced Theory and 33 MULTIDISCIPLINARY 40 8
(2021) journals Simulations : SCIENCES - SCIE (Q2)
BIOCHEMICAL RESEARCH
. . ) METHODS - SCIE (Q1);
183 ]()zzxgg)CN iee;z:lewed EI;O?OS Computational 43 MATHEMATICAL & 9 )
Jou &y COMPUTATIONAL
BIOLOGY - SCIE (Q1)
Zhang T Peer-reviewed . .
184 021) journals Transactions in GIS 24 GEOGRAPHY - SSCI (Q2) 30 4
ENGINEERING,
BIOMEDICAL - SCIE (Q1);
MATHEMATICAL &
Peer-reviewed Computers in Biology and COMPUTATIONAL
185 [Hem(@023)| v di‘i . gyantls 7 BIOLOGY - SCIE (Q1); 92 3
J BIOLOGY - SCIE (Q1);
COMPUTER SCIENCE,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1)
. Spatial and PUBLIC, ENVIRONMENTAL
Pokharel Peer-
186 |, 2°0 lf)re G ,Oe;rrnzswewed Spatio-temporal 3.4 & OCCUPATIONAL 21 -
J Epidemiology HEALTH - ESCI (-)
Santermans | Peer-reviewed . . INFECTIOUS DISEASES -
187 E (2015) journals Epidemics 3.8 SCIE (Q3) 38 21
BIOCHEMICAL RESEARCH
. ) METHODS - SCIE (Q1);
188 (S;g‘z; i ee;zs“ewed giL(SOS Computational 1, 5 MATHEMATICAL & 92 2
Jou &y COMPUTATIONAL
BIOLOGY - SCIE (Q1)
. . . .. MATHEMATICAL &
189 él(l)zt;a)ml SN i&f;z:mwed leztlllaenmilc&: Ifilosmences 26 COMPUTATIONAL 43 4
i g g BIOLOGY - SCIE (Q2)
ENGINEERING,
. . INDUSTRIAL - SCIE (Q1);
190 (z;)nzg; ?ee;;elwewed gznllimir; & Industrial COMPUTER SCIENCE, 104 9
Journals girieering INTERDISCIPLINARY

APPLICATIONS - SCIE (Q1)
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191

Jung SY
(2020)

Peer-reviewed
journals

Journal of Medical
Internet Research

HEALTH CARE SCIENCES
& SERVICES - SCIE (Q1);
MEDICAL INFORMATICS -
SCIE (Q1)

146

192

Liu D (2020)

Peer-reviewed
journals

Journal of Medical
Internet Research

HEALTH CARE SCIENCES
& SERVICES - SCIE (Q1);
MEDICAL INFORMATICS -
SCIE (Q1)

146

26

193

He Z (2022)

Peer-reviewed
journals

TEEE/ACM Transactions
on Computational
Biology and
Bioinformatics

4.5

COMPUTER SCIENCE,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q2);
STATISTICS &
PROBABILITY - SCIE (Q1);
MATHEMATICS,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1);
BIOCHEMICAL RESEARCH
METHODS - SCIE (Q1)

194

Zang X
(2020)

Peer-reviewed
journals

Value in Health

4.5

HEALTH POLICY &
SERVICES - SSCI (Q1);
HEALTH CARE SCIENCES
& SERVICES - SCIE (Q1);
ECONOMICS - SSCI (Q1)

195

Zheng N
(2020)

Peer-reviewed
journals

IEEE Transactions On
Systems, Man And
Cybernetics Part B,
Cybernetics

11.8

COMPUTER SCIENCE,
CYBERNETICS - SCIE (Q1);
AUTOMATION & CONTROL
SYSTEMS - SCIE (Q1);
COMPUTER SCIENCE,
ARTIFICIAL
INTELLIGENCE - SCIE (Q1)

144

140

196

Ning X
(2023)

Peer-reviewed
journals

Viruses

4.7

VIROLOGY - SCIE (Q2)

197

Colijn C
(2014)

Peer-reviewed
journals

Evolution, Medicine, and
Public Health

3.7

EVOLUTIONARY BIOLOGY
- SCIE (Q2); PUBLIC,
ENVIRONMENTAL &
OCCUPATIONAL HEALTH -
SCIE (Q2)

27

198

Watson GL
(2021)

Peer-reviewed
journals

PLOS Computational
Biology

43

BIOCHEMICAL RESEARCH
METHODS - SCIE (Q1);
MATHEMATICAL &
COMPUTATIONAL
BIOLOGY - SCIE (Q1)

36

199

Radev ST
(2021)

Peer-reviewed
journals

PLOS Computational
Biology

4.3

BIOCHEMICAL RESEARCH
METHODS - SCIE (Q1);
MATHEMATICAL &
COMPUTATIONAL
BIOLOGY - SCIE (Q1)

92

200

Janko V
(2023)

Peer-reviewed
journals

Frontiers in Public Health

PUBLIC, ENVIRONMENTAL
& OCCUPATIONAL
HEALTH - SCIE (Q1);
PUBLIC, ENVIRONMENTAL
& OCCUPATIONAL
HEALTH - SSCI (Q1)
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MATHEMATICAL &
. Peer-reviewed Journal of Mathematical COMPUTATIONAL
200 | YinS Q023 fo0 il Biology 19 BIOLOGY - SCIE (Q3); 33 2
BIOLOGY - SCIE (Q3)
COMPUTER SCIENCE,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1);
HEALTH CARE SCIENCES
. & SERVICES - SCIE (Q1);
oy YooY Peer-reviewed i;:;?:;l(’; Exizr;can 6a COMPUTER SCIENCE, s ]
(2023) journals Asoostation : INFORMATION SYSTEMS -
SCIE (Q1); MEDICAL
INFORMATICS - SCIE (Q1);
INFORMATION SCIENCE &
LIBRARY SCIENCE - SSCI
Q1)
L XD Pecrreviewed PUBLIC, ENVIRONMENTAL
203 (2(‘)’2 3 .Oumalsv W BMC Public Health 45 & OCCUPATIONAL 124 7
J HEALTH - SCIE (Q2)
204 |HuH 2022) [FeerTeviewed i ces 47 VIROLOGY - SCIE (Q2) 106 6
journals
. INFECTIOUS DISEASES -
205 (S;g;;’; RL i ef;;izlewed Ezszslung?z;‘:: 43 SCIE (Q2); VETERINARY |65 2
. g SCIENCES - SCIE (Q1)
Viet AF Peer-reviewed MULTIDISCIPLINARY
206 1018 journals PLoS ONE 37 SCIENCES - SCIE (Q2) 212 3
MEDICAL INFORMATICS -
. o SCIE (Q2); COMPUTER
207 (Cz(:)olze;r GF .Peerrr-lrelwewed iTr(:;lr:;l ?if Biomedical 45 SCIENCE, 68 15
Journals ormatics INTERDISCIPLINARY
APPLICATIONS - SCIE (Q2)
COMPUTER SCIENCE,
INTERDISCIPLINARY
APPLICATIONS - ESCI (-);
Dandekar R | Peer-reviewed COMPUTER SCIENCE,
208 2020 journals Patterns 65 INFORMATION SYSTEMS - |°° 2
ESCI (-); COMPUTER
SCIENCE, ARTIFICIAL
INTELLIGENCE - ESCI (-)
. . PHYSICS,
209 i;néag;il; i T;;T:lewed Indian Journal of Physics |2 MULTIDISCIPLINARY - 34 1
] SCIE (Q3)
Petrica M Peer-reviewed MATHEMATICAL &
20|, 0;‘3) _Oun;;l:‘ W BioData Mining 45 COMPUTATIONAL 21 1
J BIOLOGY - SCIE (Q1)
Han BA Peer-reviewed
211 (2020) journals Ecology Letters 8.8 ECOLOGY - SCIE (Q1) 88 26
BIOCHEMICAL RESEARCH
. . . METHODS - SCIE (Q1);
212 (S;.(l)llh;l)er E ?eerrl;relwewed EI;CI)S Computational 43 MATHEMATICAL & 9 2%
Journas 008y COMPUTATIONAL
BIOLOGY - SCIE (Q1)
Dandekar R | Peer-reviewed
21 Health Data Sci - ] . _
3 2021 journals ealth Data Science
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BIOLOGY - SCIE (Q2);

214 Wang X Peer-reviewed Bulletin of Mathematical 15 MATHEMATICAL & 1 16
(2022) journals Biology ’ COMPUTATIONAL
BIOLOGY - SCIE (Q2)
Peer-reviewed COMPUTER SCIENCE,
215 Du X (2023) ournals Information Sciences 8.1 INFORMATION SYSTEMS - |128 4
J SCIE (Q1)
. . Journal of Loss
Alauddin M | Peer-reviewed .. ENGINEERING, CHEMICAL
216 (2020) ournal Prevention in the Process |3.5 SCIE (Q2) 44 13
Journats Industries
217 Yaesoubi R | Peer-reviewed Health Care Management 36 HEALTH POLICY & 34 0
(2023) journals Science ’ SERVICES - SSCI (Q2)
Nguyen QD |Peer-reviewed . MULTIDISCIPLINARY
21 tific Report X 21 2
8 o2 journals Scientific Reports 6 SCIENCES - SCIE (Q2) 0
BIOLOGY - SCIE (Q2);
219 Wang X Peer-reviewed Bulletin of Mathematical 35 MATHEMATICAL & 3 13
(2022) journals Biology ’ COMPUTATIONAL
BIOLOGY - SCIE (Q2)
ENGINEERING,
BIOMEDICAL - SCIE (Q1);
MATHEMATICAL &
. . I COMPUTATIONAL
220 gl(;‘zg;( ief;:;s“ewed ﬁi’;‘fgfgs in Biology and |, BIOLOGY - SCIE (Q1); 92 8
J BIOLOGY - SCIE (Q1);
COMPUTER SCIENCE,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1)
Reiker T Peer-reviewed MULTIDISCIPLINARY
221 Nature C icati 16.6 349 22
(2021) journals ature L-ommunications SCIENCES - SCIE (Q1)
BIOCHEMICAL RESEARCH
. ) METHODS - SCIE (Q1);
222 fégf; g;rzl) ?ee;;elwewed g?cl)s Computational 1, 5 MATHEMATICAL & 92 8
Joumnais 08y COMPUTATIONAL
BIOLOGY - SCIE (Q1)
MEDICAL INFORMATICS -
. SCIE (Q3); HEALTH CARE
Peer-
223 ggz;’)" ¢ ,Oeuerrn::‘ewed Medical Decision Making | 3.6 SCIENCES & SERVICES - |36 3
J SCIE (Q2); HEALTH POLICY
& SERVICES - SSCI (Q2)
HEALTH CARE SCIENCES
224 Deng Q Peer-reviewed Journal of Medical 74 & SERVICES - SCIE (Q1); 146 13
(2020) journals Internet Research ’ MEDICAL INFORMATICS -
SCIE (Q1)
PUBLIC, ENVIRONMENTAL
& OCCUPATIONAL
HEALTH - SSCI (Q2);
. . MATHEMATICS,
225 gggjt)’erg N _Peerrr'l;’“ewed Risk Analysis 3.8 INTERDISCIPLINARY 54 34
journals APPLICATIONS - SCIE (Q1);
SOCIAL SCIENCES,
MATHEMATICAL
METHODS - SSCI (Q1)
Nsoesie EO | Peer-reviewed INFECTIOUS DISEASES -
22 BMC Infecti Di . 1
6 (2014) journals C Infectious Diseases |3.7 SCIE (Q3) 80 0
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Quilodran-C Peer-reviewed COMPUTER SCIENCE,
227 asas C ournals Neurocomputing 6 ARTIFICIAL 135 25
(2021) J INTELLIGENCE - SCIE (Q2)
. Peer-reviewed — MULTIDISCIPLINARY
228 Kim J (2021) journals Scientific Reports 4.6 SCIENCES - SCIE (Q2) 210 2
. MECHANICS - SCIE (Q1);
229 Z%‘;fla)r E i e;:z:lewed Nonlinear Dynamics 5.6 ENGINEERING, 87 12
] MECHANICAL - SCIE (Q1)
BIOLOGY - SCIE (Q2);
230 Gupta A Peer-reviewed Computational Biology 31 COMPUTER SCIENCE, 39 |
(2023) journals and Chemistry ’ INTERDISCIPLINARY
APPLICATIONS - SCIE (Q3)
Bousquet A | Peer-reviewed . MULTIDISCIPLINARY
231 tific Report X 21 1
3 (2022) journals Scientific Reports 6 SCIENCES - SCIE (Q2) 0 7
COMPUTER SCIENCE,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1);
. . ENGINEERING,
232 F;;;‘lr;i FH ?eer'r(;wewed gomp uter.Mg.h Ods(;.m.i 6.1 BIOMEDICAL - SCIE (Q1); |88 11
journals rograms in Biomedicine MEDICAL INFORMATICS -
SCIE (Q1); COMPUTER
SCIENCE, THEORY &
METHODS - SCIE (Q1)
Chaos: An PHYSICS, MATHEMATICAL
Bottcher L | Peer-reviewed L - SCIE (Q1);
233 Interd 1 J 1 129 61 3
(2021) journals O‘} go;slf:g;;zelﬁm MATHEMATICS, APPLIED -
SCIE (Q1)
Olumoyin Peer-reviewed . . .
234 KD (2021) |journals Epidemiologia - - - -
. . L MATHEMATICAL &
v ffost nemiest bty foowonmont s
J € & BIOLOGY - SCIE (Q2)
236 Silva VL Peer-reviewed Journal of Scientific 25 MATHEMATICS, APPLIED - 47 7
(2023) journals Computing ’ SCIE (Q1)
PUBLIC, ENVIRONMENTAL
Markovic S | Peer-reviewed & OCCUPATIONAL
237 2021) rmals One Health 5 HEALTH - SCIE (Q1); 39 7
J INFECTIOUS DISEASES -
SCIE (Q2)
238 Taylor NP |Peer-reviewed Journal of the Royal 39 MULTIDISCIPLINARY 60 1
(2023) journals Society Interface ’ SCIENCES - SCIE (Q2)
ENGINEERING,
Ding Z Peer-reviewed MULTIDISCIPLINARY -
239 (202g3) ournals Biomimetics 4.5 SCIE (Q1); MATERIALS 31 0
Jou SCIENCE, BIOMATERIALS -
SCIE (Q2)
BIOLOGY - SCIE (Q3);
Kmet T Peer-reviewed MATHEMATICAL &
240 Biosyst 1.6 29 3
(2019) journals 108ystems COMPUTATIONAL
BIOLOGY - SCIE (Q4)
241 Nguyen DQ |Peer-reviewed Scientific Reports 46 MULTIDISCIPLINARY 210 6

(2022)

journals

SCIENCES - SCIE (Q2)
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PHYSICS, MATHEMATICAL
- SCIE (Q1); PHYSICS,
242 Khan JI Peer-reviewed Chaos, Solitons & 78 MULTIDISCIPLINARY - 110 5
(2022) journals Fractals ’ SCIE (Q1); MATHEMATICS,
INTERDISCIPLINARY
APPLICATIONS - SCIE (Q1)
PUBLIC, ENVIRONMENTAL
& OCCUPATIONAL
Wu JW Peer-revi Biomedical
243 (28;2) .eerrnrelwewed Eilorﬁeiianjnlds e 35 HEALTH - SCIE (Q2); 24 5
Jjournals VIIO! enta ciences ENVIRONMENTAL
SCIENCES - SCIE (Q2)
. . . PHYSICS,
244 ge()‘;’g‘];‘ zeue;::‘ewed I:;f;rgﬁf:“ Physical 15 MULTIDISCIPLINARY - 70 21
J SCIE (Q2)
. L MATHEMATICAL &
245 Eu(r;gr;;;m Zeer:z:‘ewed Zflztgm?;:;lif‘o“'ences 26 COMPUTATIONAL 43 2
Jou & J BIOLOGY - SCIE (Q2)

*This study did not have a listed impact factor and quartile information for the year 2022, we used information for the year 2021

instead.




Appendix 14. Study categorization

f
Application Methodological . . Nunfber °
Integration approach Studies* studies
area framework
(n=)
Infectious Combining Al and
. Ensemble learning | epidemiological models #13; #17; #60; #69; #80;
disease . 6
. frameworks through ensemble modeling  |#179
forecasting
frameworks
. Cluster-based
Infectious transmission Integrating epidemiological
disease . g 8 .p £ #192 1
. analysis knowledge into AI models
forecasting
frameworks
S t . .
Infectious mf;Zii © Jsvntheti Training Al models using data |#14; #209; #23; #57; #87,
disease ol tra‘fne}é W1 |gencrated from H115; #119; #162; #184; |11
forecasting Y epidemiological models #227; #236
models
l . 4 . 4 . . .
Infectious Using Al models to learn #16; #43; #49; #56; #90;
disease PINNs/EAAMs  |unknown components of #93; #160; #75; #81; #37, 18
forecastin epidemiolo icI;l models #66; #102; #110; #167;
& P g #109; #157; #168; #241
#16; #43; #49; #56; #90;
Infectious Inteeratine epidemiological #95; #160; #75; #81; #34;
disease PINNS/EAAMs kno\gv o i irI:to PO fels #103; #37; #66; #102; |20
forecasting g #110; #167; #109; #157;
#168; #241
. Al models
Infectious . . . . . .
. incorporating Integrating epidemiological
disease . . - . #47 1
. epidemiological |knowledge into AI models
forecasting )
input features
#15; #36; #83; #84; #106;
#193; #201; #210; #19;
#20; #24; #46; #21; #64;
#91; #96; #118; #141;
Infectious Al-augmented Using Al models to learn #145; #146; #147; #175;
disease epidemiological |[unknown components of #203; #231; #235; #239; |46
forecasting models epidemiological models #22; #54; #198; #214;
#219; #228; #44; #68;
#136; #137; #164; #171;
#195; #224; #230; #242;
#245; #144; #31; #77
Infecti Al- ted
drilszzsleous . i;;lri?:j:)l ?cal Integrating epidemiological #15; #36; #83; #84; #106; 9
. P g knowledge into Al models #193; #201; #33; #144
forecasting models

64



Infecti Al- ted i
ntectious augmente Using Al models to enhance

disease epidemiological observational data #33
forecasting models
Infectious Al-augmented Training Al models using data
disease epidemiological [generated from #210
forecasting models epidemiological models
Model Epidemiological
parameterizatio models with Using AF models to enhance 425 #99: #151; #178
n and improved observational data
calibration observational data
Model Surroeate #101; #107; #221; #222;
arameterizatio |mo delgin Jsvntheti Training Al models using data [#236; #140; #35; #182;
E and call traigne}(,i Al generated from #85; #89; #134; #183;
libration m ;’ ) epidemiological models #232; #12; #74; #86;
catibratio oden #186; #226; #210; #222
Model Surrogate .
Al Isto 1
parameterizatio |modeling/syntheti Unslljf) N zﬁesn?m:infl #140; #12; #74; #86;
n and cally-trained Al Y . W . P #186; #226; #210; #222
calibration models epidemiological models
Model Surrogate
parameterizatio |modeling/syntheti |Integrating epidemiological 4140
n and cally-trained AI  |knowledge into Al models
calibration models

#7, #16; #18; #32; #39;
#40; #43; #49; #56; #59;
Model #65; #78; #90; #95; #111;

. Using Al models to learn
parameterizatio #120; #121; #135; #160;
nand PINNs/EAAMs  |unknown components of #185: #191: #196; #204:
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*Study numbers presented here correspond to the study numbers in Appendix 5 that provides detailed characteristics

for each study.
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Appendix 15. Overview of Al techniques employed in integrated models

250.

e (Clustering™”: An unsupervised ML technique designed to group unlabeled objects or data
points into clusters based on their similarity to each other. Common examples include
k-means clustering and hierarchical agglomerative clustering.

e K-nearest neighbors (KNN)*°: A supervised ML algorithm that classifies or predicts new
data points based on their proximity to existing data. KNN finds the “K” closest training
examples to a new data point and uses their labels (for classification) or values (for
regression) to make predictions for the new point.

e Tree-based methods™': Supervised ML algorithms that construct decision trees to make
predictions. These algorithms model complex relationships between input variables and
output labels using a hierarchical structure of decisions. Common examples include
decision trees, random forests, and gradient-boosting models.

e Support vector machines (SVMs)*?: Supervised ML algorithms that find the optimal
hyperplanes to separate data points into different classes with the maximum margin.

e Neural networks (NNs)*’: NNs consist of interconnected nodes (or neurons) organized in
layers (i.e., input, output, and hidden layers) to process and transfer information, inspired
by biological network networks. NNs without hidden layers are simply regressions, while
NNs with at least one hidden layer are considered DL. Each node has an activation

function with adjustable parameters. NNs learn complex relationships within data by
adjusting NN parameters through backpropagation algorithms to minimize a defined loss
function during the training process.
o Multilayer perceptron (MLP): A feedforward NN consisting of fully connected
layers, with at least one hidden layer.
o Graph neural networks (GNNs)**: A type of NNs designed to process
graph-structured data.
o Recurrent neural networks (RNNs)~*: A type of NNs designed to process
sequential data. Common RNNs include long-short term memory (LSTM)
networks and Gated Recurrent Units (GRUs).

Transformers*”: A type of NNs based on attention mechanisms.

Convolutional neural networks (CNNs)/Deconvolutional neural networks
(DCNNSs)*: A type of NNs most commonly used in Computer Vision to process

visual data, such as images and videos.

)254.

Encoder-decoder models®’: A type of NNs for sequence-to-sequence tasks.
Generative adversarial networks (GANs)**: A type of NNs consisting of two
competing networks, a generator and a discriminator, for generative modeling.
The generator takes random noise as input and tries to generate synthetic data that
resembles the real data distribution. The discriminator takes both real data and

synthetic data generated by the generator as input and tries to distinguish between
them. Two networks are trained simultaneously until convergence where the
generator can produce realistic-looking data.


https://paperpile.com/c/mbm4eX/2qK8h
https://paperpile.com/c/mbm4eX/2qK8h
https://paperpile.com/c/mbm4eX/QrJtq
https://paperpile.com/c/mbm4eX/AA7Ol
https://paperpile.com/c/mbm4eX/2qK8h
https://paperpile.com/c/mbm4eX/UPC4s
https://paperpile.com/c/mbm4eX/0knY0
https://paperpile.com/c/mbm4eX/97N68
https://paperpile.com/c/mbm4eX/a1gJl
https://paperpile.com/c/mbm4eX/NYm6g
https://paperpile.com/c/mbm4eX/fTYZr
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o Incremental neural networks™’: A type of NNs designed to adapt and learn new
information continuously without forgetting previously acquired knowledge.
Invertible neural networks™’: A type of NNs for bijective function approximation.
Mixture density networks®': A type of NNs designed to model complex
probability distributions.

o Physics-informed neural networks (PINNs)*?: A type of NNs that are trained to
solve supervised learning tasks by incorporating physical laws, expressed as
differential equations, directly into the learning process. This is achieved by

including a physics-informed loss term into the loss function as a regularization

mechanism to penalize solutions not satisfying the underlying physical laws.
Epidemiology-aware Al models (EAAMs)*': Al models that incorporate epidemiology
knowledge into the learning process. When applied to epidemiological modeling, PINNs
can be seen as a subset of EAAMs.
Reinforcement learning (RL)**: An ML technique where an intelligent agent learns to
make decisions by interacting with an environment. The agent receives rewards or
penalties from its actions and aims to maximize its cumulative reward over time. Deep
RL is the combination of RL and DL, enabling the agent to learn more complex
decision-making tasks.
Natural language processing (NLP): A wide range of Al techniques that allow computers
to understand, analyze, and generate human language data, such as text and speech. Large
language models (LLMs),*** a sub-field of NLP, are large DL models trained on vast
amount of datasets. Notable LLMs include bidirectional encoder representations from
transformers (BERT)** and generative pre-trained transformer (GPT) series of models
(such as ChatGPT).**
Federated learning®’: A decentralized ML technique that enables multiple devices or
organizations to collaboratively train a shared model on decentralized data.


https://paperpile.com/c/mbm4eX/Jg0Xt
https://paperpile.com/c/mbm4eX/criBt
https://paperpile.com/c/mbm4eX/jxBiu
https://paperpile.com/c/mbm4eX/sPw1A
https://www.sciencedirect.com/topics/physics-and-astronomy/neural-network
https://www.sciencedirect.com/topics/mathematics/learning-task
https://paperpile.com/c/mbm4eX/Ardle
https://paperpile.com/c/mbm4eX/osoDT
https://paperpile.com/c/mbm4eX/LKSTk
https://paperpile.com/c/mbm4eX/1BBBX
https://paperpile.com/c/mbm4eX/nuXAy
https://paperpile.com/c/mbm4eX/ByC47
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Appendix 16. Overview of methodological frameworks employed by integrated
models

Al-augmen idemiological models: This framework involves training Al models on
observational data to learn unknown parts of epidemiological models (e.g., model
parameters, derivatives, or derivative orders). The outputs of the Al model are
subsequently inputted into epidemiological models, which are solved using numerical
solvers or simulations. For example, consider a scenario where differential equations are
used to model the spread of an infectious disease. RNNs could be trained to predict future
values of the reproduction number (R) based on its historical trends. These
RNN-generated R values would then be incorporated into the differential equation model,
which can be solved numerically (e.g., using Euler's or Runge-Kutta methods) to produce
more accurate disease forecasts.

Epidemiological models with improved observational data: In this framework, Al models
are trained to improve observational data (e.g., refine observed data and estimate
unobserved data), which are fed into epidemiological models for precise parameterization
and calibration. For example, NLP methods can be employed to analyze social media
posts for mentions of symptoms and illness, thus generating real-time disease activity
data not available in traditional surveillance systems. Calibrated on these real-time data,
epidemiological models can achieve greater precision and enable more proactive public
health responses.

Physics-informed neural networks/Epidemiology-aware Al models: In these frameworks,
epidemiological knowledge, informed by disease transmission mechanisms, is
incorporated into the architectures, loss functions, and training processes of AI models.
As a subset of EAAMs, PINNSs incorporate epidemiological knowledge into neural
networks through the loss function, which includes a residual loss ensuring adherence to
disease transmission mechanisms represented by differential equations.

Al models with epidemiological input features: In AI models, features (also called
variables or attributes) represent measurable properties or characteristics of the data used
as input for training and prediction. For example, in image classification, color intensity
values of each pixel serve as image features. In the context of integrated models,
epidemiological input features refer specifically to parameters (e.g., the force of
infection) or state variables (e.g., the size of the exposed population) derived from
epidemiological models that have been calibrated using observational data. By
incorporating such features, Al models can leverage the insights from epidemiological
models to make more informed predictions and support better decision-making.
Surrogate modeling/synthetically-trained Al models: Both frameworks employed Al
models trained on simulated datasets generated by epidemiological models. In surrogate
modeling, Al models are trained to emulate the behaviors of complex epidemiological
models, enabling more efficient exploration of different scenarios without the need for
computationally expensive simulations. While synthetically-trained Al models are
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employed when real-world epidemiological data is scarce, costly to collect, or contains
sensitive information. Synthetic datasets, generated by epidemiological models, provide
an alternative, capturing real-world patterns while reducing costs and preserving privacy.
Ensemble learning frameworks: This framework combines the forecasts of base models
(including mechanistic epidemiological models and Al models) using aggregation
methods, such as weighted averaging, stacking, and boosting, to produce more accurate
and robust forecasts than any single model alone.

Bayesian neural networks: Bayesian neural networks leverage the capabilities of neural
networks in handling high-dimensional data to enhance traditional Bayesian approaches,
including variational and simulation-based inference. These approaches attempt to
approximate the posterior distribution of model parameters or transmission patterns given
observed data, especially when faced with intractable likelihood or marginal likelihood.
For example, in variational inference, neural networks can be used to form the variational
approximation of the posterior distribution, optimized by maximizing the ELBO; In
simulation-based inference, neural networks can be employed for density estimation in
high dimensions, enabling posterior approximation with intractable likelihood functions.
Al-enhanced optimization frameworks: This framework tackles tasks like transmission
inference and intervention optimization in epidemiological modeling by formulating
them as optimization problems. Each problem consists of (i) an objective function to be
maximized or minimized, (ii) decision variables affecting the value of the objective
function, and (iii) constraints that restrict the values of decision variables you can take.
For example, in vaccination allocation problems, the objective function is the sum of
illness costs and vaccination costs, decision variables are the number of vaccines
allocated to different populations, and constraints are limited vaccine supply and the
underlying disease transmission mechanism. Al enhances this framework in two primary
ways: (1) Leveraging RL algorithms to learn the optimal decisions by training RL agents
through interactions with environments built from epidemiological models, and (i1)
Employing neural networks to approximate decision variables, thereby transforming the
optimization problem into a parameter learning problem. This is achieved by training
neural networks to minimize the loss function designed based on the objective function.
Cluster-based transmission analysis frameworks: These frameworks employ Al models
(specifically, clustering techniques) to group regions based on their characteristics
relevant to disease transmission. These characteristics can be their transmission
archetypes (e.g., rainfall patterns and vector species for malaria transmission) or disease
activities predicted by epidemiological models. Clustering approaches offer two key
advantages: (1) providing more efficient ways for transmission analysis by generalizing
insights derived from representative regions to other regions and (ii) augmenting scarce
data in individual regions by leveraging information from similar regions, thereby
improving the accuracy of disease predictions.
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