pISSN 1229-1153 J. Food Hyg. Saf.
Vol. 30, No. 3, pp. 217~226 (2015)
http://dx.doi.org/10.13103/JFHS.2015.30.3.217

ASUHERIX R i R 2527 el Ui

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

-

a7

HIN - AX - ofFE

ki

SrE

ekl BB, et nAB e wAH A e o

A Study on Establishing a Standardized Process for the Development and
Management of Food Safety Health Indicators in Korea

Garam Byun', Giehae Choi', and Jong-Tae Lee'?*
IDepartment of Public Health Sciences, Graduate School, Korea University, Seoul, Korea

’Division of Health Policy & Management, College of Health Science, Korea University, Seoul, Korea
(Received February 11, 2015/Revised May 9, 2015/Accepted June 26, 2015)

ABSTRACT - This study was conducted to establish a standardized process for developing food safety health
indicators. With this aim, we proposed a standardized process, accessed the validity of the suggested process by per-
forming simulations, and provided a method to utilize the indicators. Developing process for domestic environmental
health indicators was benchmarked to propose a standardized process for developing food safety health indicators, and
DPSEEA framework was applied to the development of indicators. The suggested standardized process consists of an
exploitation stage and a management stage. In the exploitation stage, a total of 6 procedures (initial indicators sugges-
tion, candidate indicators selection, data availability assessment, feasibility assessment, pilot study, and final indicator
selection) are conducted, and the indicators are routinely calculated and officially announced in the management
stage. The exploitation stage is operated by an interaction between a task force team who manages the overall process,
and an advisory committee (minimum of 4 in academia, 2 in research, 4 in specialists of Ministry of Food and Drug
Safety) who reviews and performs evaluations on the indicators. The standardized process was simulated with 45 ini-
tial indicators, and total of 4 indicators (17 detailed indicators) were selected: ‘Proportion of domestic fruit/vegetable
receiving ‘acceptable’ in the evaluation of pesticide/herbicide residues’, ‘Food-borne disease outbreaks’, ‘Food-borne
legal infectious disease incidence’, ‘Salmonellosis incidence’. Synthetic food safety health index was derived by calcu-
lating percent difference with the data from 2010 to 2012. Results showed that when comparing the year 2010 to 2011,
and 2011 to 2012, the overall food safety status improved by 10.37% and 9.87%, respectively. In addition, the contribu-
tion of indicators to the overall food safety status can be determined by looking into the individual indicators, and the
synthetic index may be illustrated to enhance the ease of interpretation to the public and policy makers. In overall, food
health safety indicators can be useful in many ways and therefore, attention should be drawn to conduct further studies

and establish related legislations.
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Table 1. Attributes to be considered in selecting the most appropriate framework for the development of Food Safety Health Indicators in

Korea
Framework attributes* Contents
Purpose Is the model explicitly designed for the development of indicators?
Inclusion Does the model include environment and health components?

Causal chain approach
Distal causal factors

Is the concept of causal chain applied in the model?
Are there socio-demographic components, which are known causes of hazardous

exposure and adverse health outcomes, included in the model?

Exposure route
Actions/interventions

Are the various routes of exposure included?
Are actions/interventions, such as reduction plans for exposure or treatments and pre-

ventions for adverse health outcomes, included in the model?

Multiple entry points for actions/interventions
Impacts of exposure on human health

Does the model allow inference on identifying multiple entry points for interventions?
Can the model be used to measure the impact of exposure on human health?

*Obtained from Jong-Tae L. The study of the selection and the evaluation of health indicators for management of hazardous substances
in food. Ministry of Food and Drug Safety; Chungcheongbuk-do, Korea: 2010
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Table 2. Criteria to satisfy in order to be selected as an indicator

Criteria* Contents
Measurability The indicators selected should be measurable on a quantitative data basis and also capable of rendering evolution-

ary trends over certain periods of time.

Risk The selected indicators should represent risk, not hazard
Independence The selected indicators should not overlap with each another.
Reliability The indicators must not be sensitive to any bias.
Availability The information required for the indicators must at all times be easily available.
Representativeness ~ The whole of the indicators must be representative for the entire food chain.
Clarity There must be no ambiguous relationship between an increase or decrease of an indicator and human health status.
Continuity The indicators should have already been measured over a long period of time, and expected that they will be fur-

ther followed up during many years to come.

*Obtained from Jong-Tae L. The study of the selection and the evaluation of health indicators for management of hazardous substances
in food. Ministry of Food and Drug Safety; Chungcheongbuk-do, Korea: 2010
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Fig. 1. Schematic diagram of the calculation of Synthetic Food
Safety Health Index.
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Table 3. Evaluation of currently used framework models based on the framework attributes

Models*

Framework attributes**

PSR DSR DPSIR BoD MEA

Causal

MEME EPHI HIA IEHIA DPSEEA

Web
Purpose O O O X X X O O X O O
Inclusion X X O O O O O O O O O
Causal chain approach O O O X O O O O O O O
Distal causal factors X X @) X X X O O @) @] O
Exposure route x x x x x O O O O O @)
Actions/interventions @) O @) X O X O O @) O O
Multiple entry points for actions/interventions X X @) < @) X @) @) < < @)
Impacts of exposure on human health X X X @) X @) O O O O O

*PSR, Pressure-State-Response; DSR, Driving Force-State-Response; DPSIR, Driving Force-Pressure-State-Impact-Response; BoD,
Burden of Disease Framework; MEA, Millennium Ecosystem Assessment; MEME, Multiple Exposures-Multiple Effects; EPHI, Envi-
ronmental Public Health Indicator; HIA, Health Impact Assessment; IEHIA, Integrated Environmental Health Impact Assessment;

DPSEEA, Driving Force-Pressure-State-Exposure-Effect-Action

**Obtained from Hambling, Tammy, Philip Weinstein, and David Slaney. A review of frameworks for developing environmental health
indicators for climate change and health. International journal of environmental research and public health 8, no. 7 (2011): 2854-2875.
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Driving forces: macro scale factors, such as population growth and
economic development, which can trigger changes in the environment
Pressure: factors such as production and consumption which may affect the
level of pollution

State: the level of environmental hazards

Exposure: the level of exposure to environmental hazards

Effect: adverse health effects caused by exposure to environmental hazards,
such as food poisoning morbidity and mortality

Action: policy plans aimed to prevent or manage adverse health effects from
exposure to environmental hazards

Fig. 2. An example of DPSEEA model used for the development
of Korean Food Safety Health Indicators.
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| Initial indicators .
suggestion

Complete the proposal form for each indicators |

Candidate
L indicators selection )

Candidate
Indicators

Select candidate indicators through evaluation of the
proposals
Is the exposure-health effect relationship
scientifically valid?
* How important is the indicators in terms of public
health?

Data availability

Development &
feasibility
assessment

easible
Indicators

J

Complete data availability form for the candidate
indicators
Conduct feasibility assessment based on the data
availability forms
+ Is the indicator quantitatively measurable?
Is routine monitoring available?
How good is the quality of the data?
How applicable is the indicator?
+ How useful is the data?

Conduct pilot study for the feasible indicators

Pilot study |

Final indicators

Select final indicators based on pilot study results
Are there feasible data?
Are the indicators usable?

Calculate the food safety health indicators and interpret
the results in national and regional level

selection
Final
Indicaters

Calculation & :

[ assessment ]

Management ‘_V

Official :

announcement ]

Officially announce the food safety health status
routinely based on routine measurements and
assessments of the indicators

Fig. 3. Main procedures and methods of each stage for the selection of Food Safety Health Indicators. *obtained from Jong-Tae L. The
study of the selection and the evaluation of health indicators for management of hazardous substances in food. Ministry of Food and

Drug Safety; Chungcheongbuk-do, Korea: 2010.
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Table 4. List of indicators suggested in the simulation of developing Food Safety Health Indicators, and selection status of the indicators
in each stage

Candidate Data availability =~ Final
Initial indicator' indicators & feasibility  indicators
selection®  assessment’  selection®

Proportion of domestic fruit/vegetable receiving ‘acceptable’ in the evaluation of pesticide/herbi-
cide residues

<

v v

Food-borne disease outbreaks

Food-borne legal infectious disease incidence

Salmonellosis incidence

Proportion of butchered/cut meat receiving ‘acceptable’ in the evaluation of Salmonella sp.
Proportion of poultry farm receiving ‘acceptable’ in the evaluation of Salmonella sp.
Proportion of butchered/cut meat receiving ‘acceptable’ in the evaluation of E. coli
Proportion of grocery receiving ‘acceptable’ in the evaluation of E. coli

Proportion of grocery receiving ‘acceptable’ in the evaluation of L. monocytogenes
Proportion of fruit/vegetable receiving ‘acceptable’ in the evaluation of lead/cadmium
Proportion of imported fruit/vegetable receiving ‘acceptable’ in the evaluation of pesticide/herbi-
cide residues

AN UL UL A N
AN

Proportion of grocery receiving ‘acceptable’ in the evaluation of aflatoxin/ deoxynivalenol
Proportion of mollusks, shell, and fish receiving ‘acceptable’ in the evaluation of mercury residues
Proportion of imported grocery receiving ‘acceptable’ in the evaluation of banned food dye
Food poisoning incidence

Proportion of imported animal foods receiving ‘acceptable’ in the evaluation of hazard level
Proportion of feeds receiving ‘acceptable’ in the evaluation of dioxin and dioxin-like PCBs residues
Proportion of grocery receiving ‘acceptable’ in the evaluation of acrylamide residues

A N U NI N U N N N N N N N SR N

Proportion of swine farms receiving ‘acceptable’ in the evaluation of Salmonella sp
Proportion of grocery receiving ‘acceptable’ in the evaluation of veterinary drug residues
Proportion of grocery receiving ‘acceptable’ in the evaluation of other hazard residues
Proportion of meat products receiving ‘acceptable’ in the evaluation of sulfite residues
Proportion of dairy & processed egg products receiving ‘acceptable’ in the evaluation of dioxin/
dioxin-like components residues

Standard compliance rate of appliances, containers, and packings

POPs in breast milk

Children’s dietary exposure of toxic chemicals in food

Dietary exposure of toxic chemicals in food

Childhood blood lead level

Heavy metal exposure level in infants and teenagers

POPs exposure level in infants and teenagers

Foodborne disease incidence in children under 5

Norovirus incidence

HACCEP system evaluation index

Performance rate of safety inspection in agriculture and fisheries, and livestock products
Performance rate of self-quality inspection in food manufacture and processing

'Initial indicators proposed in the simulation of initial indicators suggestion stage.

*The initial indicators selected in the candidate indicators selection stage are defined as candidate indicators.

3The candidate indicators selected in the data availability & feasibility assessment stage are defined as feasible indicators.
*The feasible indicators selected in the final indicator selection stage are defined as final indicators.
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