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Background: Emerging infectious diseases, such as Middle East respiratory syndrome or coronavirus disease 2019, pose a continuous
threat to public health, making a risk assessment necessary for infectious disease control and prevention. Therefore, we aimed to
investigate the risk assessment methods for infectious diseases used by major foreign countries and organizations.

Methods: We conducted an investigation and comparative analysis of risk assessment and risk determination methods for infectious
diseases. The risk assessment tools included the strategic toolkit for assessing risks, influenza risk assessment tool, pandemic severity

assessment framework, and rapid risk assessment methodology.

Results: The most frequently reported risk elements were disease severity, antiviral treatment, attack rate, population immunity, and
basic productive ratio. The risk evaluation method was evaluated quantitatively and qualitatively by the stakeholders at each
institution, Additionally, the final risk level was visualized in a matrix, framework, and x and y-axis.

Conclusion: Considering the risk assessment tools, the risk element was classified based on the duplicate of each indicator, and risk

evaluation and level of risk assessment were analyzed.
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Figure 1. Framework of study methods.
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Table 1. Risk assessment perspectives by the risk assessment tools

Comparative Analysis of Risk Assessment Tools for Infectious Diseases
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Risk perspectives
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Likelihood O O

Impact O O O O
Emergence @)

Transmissibility O

Clinical severity O

Probability O

The probability or potential of an event occurring

Potential severity of human disease caused by the virus as well as burden on society

Risk of a novel influenza virus acquiring the ability to spread easily and efficiently in people
How easily the pandemic virus spreads from person to person

Clinical severity or how serious is the illness associated with infection

Risk of spread at local, subnational, national, regional, EU, and worldwide levels

STAR, Strategic Toolkit for Assessing Risks [10]; TIPRA, Tool for Influenza Pandemic Risk Assessment [16]; IRAT, Influenza Risk Assessment Tool [17]; PSAF, Pandemic Severity Assessment

Framework [18]; RRA, rapid risk assessment methodology [9]; EU, European Union.
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Table 2. Risk elements of risk assessment tools

Organization Risk Risk elements

assessment
tools
WHO STAR Frequency

Seasonality
Severity
Vulnerability
Coping capacity

TIPRA Receptor binding properties

Genomic characteristics

Transmission in animal models

Susceptibility to antiviral treatment

Human infection

Disease severity

Population immunity (likelihood)

Population immunity (impact)

Geographic distribution in animals

Infections in animals

Genomic analysis

Receptor binding

Transmission in animal models

Antiviral treatment options

Population immunity

Disease severity and pathogenesis

Antigenic relatedness

Global distribution in animals

Infections in animals

Human infections

PSAF 1st  Secondary attack rate, household

Attack rate, school or university

Attack rate workplace or community

RO: basic reproductive number

Underlying population immunity

Emergency department or other outpatient visits for
influenza-like illness

Virologic characterization

Animal models—transmission studies

Upper boundary of case-fatality ratio

Upper boundary of case-hospitalization ratio

Ratio, deaths: hospitalization

Virologic characterization

Animal models

Symptomatic attack rate, community

Symptomatic attack rate, school

Symptomatic attack rate, workplace

Household secondary attack rate, symptomatic

RO: basic reproductive number

Peak outpatient visits for influenza-like illness

Case-fatality ratio

Case-hospitalization ratio

Ratio, deaths: hospitalization

Routes of infection

Infectivity and infectiousness

Susceptible population

Transmission

Severe disease

Reproductive rate

Effective treatments and control measures

WHO, World Health Organization; STAR, Strategic Toolkit for Assessing Risks [10]; TIPRA,
Tool for Influenza Pandemic Risk Assessment [16]; CDC, Centers for Disease Control and
Prevention; IRAT, Influenza Risk Assessment Tool [17]; PSAF, Pandemic Severity
Assessment Framework [18]; ECDC, European Centre for Disease Prevention and Control;
RRA, rapid risk assessment methodology [9].
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Table 3. Reclassification for all risk elements considered

Risk elements

Risk assessment tools

STAR TIPRA

PSAF Frequency
RAT —————————— RRA
1st 2nd

Antiviral treatment/vaccine

Attack rate (household, school, university, community, workplace)
Case-fatality ratio, %

Coping capacity

Disease severity

Emergency department or other outpatient visits or case-hospitalization ratio
Frequency

Genomic characteristics & analysis

Global distribution in animals

Human infection

Infections in animals

Population immunity

RO: basic reproductive number

Receptor binding

Routes of infection

Seasonality

Virologic characterization

Vulnerability/susceptible population

O

(OHONONONGC)

O

O

O

O O
O O O
O O

(OHONONONGC)
O O O

_m 2, N WO W N NN, N RSN LW

O

N

)

STAR, Strategic Toolkit for Assessing Risks [10]; TIPRA, Tool for Influenza Pandemic Risk Assessment [16]; IRAT, Influenza Risk Assessment Tool [17]; PSAF, Pandemic Severity Assessmen

Framework [18]; RRA, rapid risk assessment methodology [9].

Table 4. Comparison of risk evaluation methods

.. Risk ment
Organization 19 iiﬁ:s © Stakeholder

Qualitative and quantitative

Evaluation of risk elements

WHO STAR Government, ministries and other public
institutions, intergovernmental organizations,
the private sector, faith-based organizations,
civil society, the media, academic and research
institutions and voluntary associations

TIPRA WHO collaborating centers, international reference
laboratories, animal health and public health
researchers, and policy-makers

CbC IRAT Influenza subject matter experts
PSAF Epidemiologists, public health officials, and policy
makers
ECDC RRA Public health, microbiology, infectious disease and

other disease specific experts or specialists

Qualitative evaluation

Qualitative and
quantitative evaluation

Qualitative and
quantitative evaluation

Qualitative and
quantitative evaluation

Qualitative evaluation

Likelihood: workshop participants estimated the probability of
the hazard occurring in the proposed setting within the
next 12 months

Impact score: (severity+vulnerability+coping capacity)/3

The weight of element was multiplied by the average risk
score, and summed the each value, after that the final
score was calculated depends on the likelihood (or
emergence) and impact

Initial assessment: a dichotomous scale for transmissibility
and severity

Refined assessment: evaluation of clinical severity and
transmissibility measures

Three separate algorithms (probability of infection in the EU,
probability of infection of EU citizens outside the EU, and
likely impact) were used to assess the risk level. Three
separate algorithms (probability of infection in the EU,
probability of infection of EU citizens outside the EU, and
likely impact) were used to assess the risk level.

WHO, World Health Organization; STAR, Strategic Toolkit for Assessing Risks [10]; TIPRA, Tool for Influenza Pandemic Risk Assessment [16], CDC, Centers for Disease Control and
Prevention; IRAT, Influenza Risk Assessment Tool [17]; PSAF, Pandemic Severity Assessment Framework [18]; ECDC, European Centre for Disease Prevention and Control; RRA, rapid risk

assessment methodology [9]; EU, European Union.
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Table 5. Method of determination of the estimated level of risk

=9 2 9= F7RIAS] HlaEy - 220] 9

Organization  Risk assessment tools

Result of risk evaluation

WHO STAR A risk matrix (ranking risks visually on a 5x5 matrix, describing likelihood and impact of the hazard)
TIPRA The likelihood was displayed on the x-axis and the impact score on the y-axis.
cDC IRAT The emergence was displayed on the x-axis and the impact score on the y-axis.
PSAF Initial assessment: a combination of a dichotomous scale for elements of transmissibility and severity results in a framework with four
profiles
Refined assessment: the clinical severity was displayed on the x-axis and the transmissibility scale value on the y-axis.
ECDC RRA Three separate algorithms of risk together with a risk ranking matrix were used to produce an overall risk level.

WHO, World Health Organization; STAR, Strategic Toolkit for Assessing Risks [10]; TIPRA, Tool for Influenza Pandemic Risk Assessment [16]; CDC, Centers for Disease Control and
Prevention; IRAT, Influenza Risk Assessment Tool [17]; PSAF, Pandemic Severity Assessment Framework [18]; ECDC, European Centre for Disease Prevention and Control; RRA, rapid risk

assessment methodology [9].
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