
This article was downloaded by: [CDC]
On: 29 June 2012, At: 08:02
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer
House, 37-41 Mortimer Street, London W1T 3JH, UK

Journal of Agromedicine
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/wagr20

Promoting and Protecting Worker Health and Safety
in the Republic of Korea Agricultural Sector
Geoffrey M. Calvert MDMPH a , Kyungsuk Lee PhD b , Sangchul Roh MD a c , Kermit G.
Davis PhD d & SangWoo Tak ScD a
a National Institute for Occupational Safety and Health, Cincinnati, Ohio, USA
b Rural Development Administration, Suwon, Republic of Korea
c Department of Occupational and Environmental Medicine, College of Medicine,
Dankook University, Cheonan, Republic of Korea
d University of Cincinnati, Cincinnati, Ohio, USA

Version of record first published: 25 Jun 2012

To cite this article: Geoffrey M. Calvert MDMPH, Kyungsuk Lee PhD, Sangchul Roh MD, Kermit G. Davis PhD & SangWoo Tak
ScD (2012): Promoting and Protecting Worker Health and Safety in the Republic of Korea Agricultural Sector, Journal of
Agromedicine, 17:3, 326-337

To link to this article:  http://dx.doi.org/10.1080/1059924X.2012.686383

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any form to
anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae, and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss, actions,
claims, proceedings, demand, or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.

http://www.tandfonline.com/loi/wagr20
http://dx.doi.org/10.1080/1059924X.2012.686383
http://www.tandfonline.com/page/terms-and-conditions


Journal of Agromedicine, 17:326–337, 2012
Copyright © Taylor & Francis Group, LLC
ISSN: 1059-924X print/1545-0813 online
DOI: 10.1080/1059924X.2012.686383

SPECIAL FEATURES

Promoting and Protecting Worker Health and Safety
in the Republic of Korea Agricultural Sector

Geoffrey M. Calvert, MD, MPH
Kyungsuk Lee, PhD
Sangchul Roh, MD

Kermit G. Davis, PhD
SangWoo Tak, ScD

ABSTRACT. With the exception of agriculture, all other Republic of Korea industrial sectors
have comprehensive systems in place for workplace surveillance (i.e., disease, injury, and exposure),
research, and targeted interventions. However, because few statistics are available on the occupational
health and safety conditions in the Republic of Korea agricultural sector, there is little informa-
tion to guide interventions to prevent hazardous agricultural exposures. The scant information that
is currently available suggests that agriculture ranks among the most hazardous industries in the
Republic of Korea. Building on information obtained at the International Symposium on Development
of Prevention Strategies for Agricultural Health and Safety held in Suwon, Republic of Korea, in
2005, and embellished with examples of surveillance, research, and intervention activities conducted
in the United States and elsewhere, this article provides guidance to promote and protect the health
of Korean agricultural workers. This information can also guide other countries to reduce agricultural
hazards.
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Calvert et al. 327

INTRODUCTION

Agriculture is a hazardous industry.
In many countries it has the highest occupa-
tional injury mortality rate.1,2 Farmers also
have an elevated risk for many diseases, includ-
ing Hodgkin’s disease, leukemia, multiple
myeloma, non-Hodgkin’s lymphoma, and
cancers of the lip, stomach, prostate, skin
(melanotic, and nonmelanotic), brain, and
connective tissue.3 Agricultural exposures are
also associated with nonmalignant diseases of
the lung,4,5 nervous system,6 and reproductive
system.7 Some hazardous exposures that may
be responsible for these elevated cancer and
chronic disease risks include excessive direct
sun exposure, poor diet, contaminated drinking
water, and occupational exposure to a variety of
potentially hazardous chemicals and biological
agents including pesticides, animal viruses,
mycotoxins, dust, fuels, oils, engine exhaust,
and fertilizers.8

This report describes approaches to assess and
address agricultural health and safety problems
in the Republic of Korea, a country commonly
referred to as South Korea. (In the remainder of
this article, this country will be referred to as
Korea.) This effort began with participation in
the International Symposium on Development
of Prevention Strategies for Agricultural Health
and Safety, which was sponsored by the Korean
Rural Development Administration (RDA) and
held in Suwon, Korea, on August 17–18, 2005.
In addition, we identified surveillance, research,
and intervention activities in the United States
and elsewhere that could serve as models for
improving working conditions on Korean farms.
These models could also be used by other devel-
oping and recently developed countries to reduce
the hazards found on their farms and ranches.

The current situation in Korea in reminis-
cent of the one in the United States before
1990, when there had never been a national
focus on agricultural health and safety, and few
resources were directed toward identifying and
preventing hazardous agricultural exposures.9

In 1990, the U.S. Congress responded to this
problem by passing a national initiative (Public
Law 101-517) to address the disproportionately

higher rates of occupational injury and illness
among agricultural workers.9 The legislation led
to a comprehensive national program consisting
of surveillance, research, and intervention activ-
ities to promote safe and healthy agricultural
workplaces. These activities are on-going and
include establishing and maintaining university-
based agricultural research centers, supporting
the surveillance of agricultural injuries and ill-
nesses, conducting research on agricultural haz-
ards and their prevention, and guiding inter-
ventions to prevent agricultural injuries and
illnesses.

OCCUPATIONAL HEALTH AND
SAFETY IN KOREA—CURRENT

STATUS

Korea has a population of approximately
48.9 million. The labor force is approximately
25 million, 7% of which are employed in
agriculture.10 Twenty percent of the Korean
land area is arable, and the principal agricul-
tural products are rice, root crops (e.g., sweet
potatoes), barley, vegetables, fruit, cattle, pigs,
chickens, milk, eggs, and fish.

All industrial sectors in Korea, except for
agriculture, have comprehensive schemes in
place for surveillance, research, and targeted
interventions. With respect to nonagricultural
workers and workplaces, these schemes have
been instrumental in making Korea one of the
world leaders in the prevention of occupational
injury and illness and in the protection of worker
health and safety. A partial list of schemes
and activities are provided in the next sections.
Unfortunately, in many of these schemes, agri-
cultural workers are overlooked.

Insurance Programs Whose Data Are
Used for Surveillance and Research

Korea has three major insurance programs
that are vital sources of data for research and
surveillance. It is important to understand how
these programs operate in order to understand
their strengths and limitations as they pertain to
Korean agricultural workers.
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328 HEALTH AND SAFETY IN THE KOREAN AGRICULTURAL SECTOR

Workers’ Compensation Insurance
Program

The Korea Workers’ Compensation and
Welfare Service (KCOMWEL) is the quasi-
governmental organization that provides work-
ers’ compensation insurance. The insurance
program is called the Workers’ Compensation
Insurance Fund (WCIF). Insurance premiums
are paid by employers. This insurance pro-
gram pays the medical and indemnity (e.g.,
disability) costs of any work-related injury and
illness experienced by a worker who is cov-
ered by the program. In Korea, because WCIF
is the only workers’ compensation insurance
program for nonagricultural workers,11 it pro-
vides the most comprehensive source of data
on occupational illnesses and injuries. WCIF
also covers workers employed at large agri-
cultural establishments (i.e., those with five
or more workers). Those not covered by this
insurance include government officials, soldiers,
educational staff at private schools, the self-
employed, and contingent (temporary) workers.
In 2008, of the 24 million economically active
Korean workers, 13.5 million (56%) were cov-
ered under the WCIF.12 Although not covered
by WCIF, government officials, soldiers, and
education staff at private schools receive sim-
ilar benefits from their own scheme funded
by the Korean government or schools and
school staff. The self-employed workers (e.g.,
most farmers) and contingent workers (e.g.,
temporary agricultural workers) generally are
not covered by WCIF. These workers could
pay the WCIF premiums themselves, but few
do because these workers are generally low-
paid. A Korean government document reported
that self-employed and contingent workers with
occupational injuries and illnesses often use
their savings, government welfare if eligible,
or aid from family and friends to cover any
associated indemnity.13

Safety Aid System

This is a supplemental insurance system
for agricultural workers. This insurance sys-
tem is subsidized by the Korean national

government and operated by the National
Agricultural Cooperative Federation.14 This sys-
tem subsidizes the costs of medical care of
work-related illnesses and injuries not covered
by the national single-payer health insurance
company. However, despite the government
subsidization, most agricultural workers can-
not afford this insurance. As such, only about
690,000 agricultural workers (41% of 1.7 mil-
lion agricultural workers) participate in the
Safety Aid System.

Single-Payer Medical Insurance
Program

Korea has a national single-payer medi-
cal insurance program created by the Medical
Insurance Act of 1977. This program cov-
ers all documented Korean residents, including
agricultural workers. In addition, supplemen-
tal medical insurance can be purchased from
private insurance companies. Unfortunately, the
national medical insurance program does not
systematically capture information on industry
and occupation. However, data from the single-
payer government insurer and private insurance
companies have been utilized for occupa-
tional surveillance and research. Using their
Resident Registration Number (RRN), which is
also referred to as the Personal Identification
Number, cohorts of industrial workers can be
linked to this database to identify illnesses and
injuries among the cohort members.15 Injury
and illness incidence among these workers can
then be compared to that of all other Korean
workers, allowing identification of health condi-
tions for which cohort members are at increased
risk. The Korean Occupational Safety and
Health Agency (KOSHA) uses these data to
study injuries and illnesses among nonagricul-
tural workers.

Public Health Surveillance

Korea has established mechanisms to con-
duct national health and hazard surveillance.
However, of these two activities, only the
national heath surveillance activity system-
atically captures information on agricultural
workers.
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Calvert et al. 329

National Health Surveillance

The Korean National Health and Nutrition
Examination Survey (KNHANES) is conducted
every 3 to 4 years by the Korean Ministry of
Health and Welfare. The target population is the
Korean civilian, noninstitutionalized population,
and interviews are conducted face-to-face in the
participants’ homes. A representative sample of
households, including agricultural workers, is
selected using a stratified multistage probability
sampling design. The occupation of the partic-
ipant is captured by the survey, and these data
have been used to examine the prevalence of
selected diseases among agricultural workers, as
described later in this article.

Hazard Surveillance System

Hazard surveillance is an assessment of the
magnitude and trends in exposure to toxic
substances and unsafe activities. Ideally, this
surveillance can identify geographic areas, work
settings, industries, and occupations with ele-
vated exposures to hazardous agents and haz-
ardous activities. Workers with elevated expo-
sures may be at risk for occupational injury
and disease. Instituting early interventions to
decrease these hazardous exposures can reduce
the burden of occupational injury and disease.

All workplaces insured under the WCIF are
inspected at least once per year. Workplaces
with hazardous processes or exposures (e.g.,
workplaces that use lead or mercury) are
required under the Occupational Safety and
Health Act to be inspected twice per year.
These inspections are conducted by consultants
employed by universities or private consulting
firms. The cost of the inspection is paid by the
workplace being inspected. The consultant pro-
vides the inspection findings to the employer,
and the employer is required to provide the find-
ings to the Korean Ministry of Employment and
Labor, who makes them available to KOSHA.
Problems identified in the inspections must be
addressed by the employer.

These inspection data are aggregated by the
Korean Ministry of Employment and Labor to
create a national database of workplace expo-
sures. These data are electronically transferred

to KOSHA for filing and analyzing. The inspec-
tion findings provide extensive knowledge about
the magnitude and frequency of hazardous expo-
sures in Korean workplaces. These data also
identify all workers who are exposed to spe-
cific hazards, and these workers are targeted for
appropriate safety training and provided with
timely and pertinent screening medical exami-
nations (e.g., special health examinations).

Every 5 years, KOSHA sends a self-
administered survey to workplaces that report
using or producing hazardous chemicals. It is
called the “Survey on Work Environmental
Status in the Manufacturing Industry” and was
initiated in 1993. The data from these surveys
are used for monitoring the work environment.
The survey findings are published and provide
details on the quantity and location of chemical
and physical hazards in Korea.16

Required Worker Health Examinations

General Health Examinations and Special
Health Examinations

Workers in Korea are required to have a peri-
odic physical examination every 1 to 2 years.
For most workers these are called the General
Health Examination, and for workers exposed
to hazardous agents these are called the Special
Health Examination. The findings from these
examinations are used to monitor the health sta-
tus of workers and allow early recognition of
work-related health problems. Early recognition
increases the chances of successful resolution
of the health problem before it becomes per-
manent. In addition, workplace factors that pre-
cipitated the health problem can be targeted for
correction, thereby preventing similar injuries
and illnesses among coworkers.

The Special Health Examinations are funded
by the worker’s employer. The General Health
Examinations are funded by the Korean
national, single-payer medical insurance pro-
gram. Self-employed workers (including most
agricultural workers) and contingent (i.e.,
temporary) workers are also required to receive
General Health Examinations every 2 years, but
efforts to ensure compliance with this require-
ment among these workers are inadequate.
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330 HEALTH AND SAFETY IN THE KOREAN AGRICULTURAL SECTOR

CURRENT STATUS OF
AGRICULTURAL HEALTH AND

SAFETY IN KOREA

The Korean agricultural sector is largely
excluded from industrial accident compensation
insurance, workplace inspections, and worker
health examinations. As such, little is known
about occupational health and safety conditions
in the Korean agricultural sector.17

A few surveys have been conducted that pro-
vide hints to the magnitude of illness and injury
among farmers and rural residents. A survey
conducted in 2008 of a representative sam-
ple of 4809 rural households (consisting of
9630 household members) found that the annual
rate of work-related injuries involving at least
4 hours away from work was 5.6%.18 This esti-
mate included injured workers who did not seek
medical care. In contrast, based on insurance
claims made to the Safety Aid System, the aver-
age annual physician-diagnosed work-related
injury rate among agricultural workers between
2004 and 2006 was 1.8%.19 Based on a 2006 sur-
vey of 1233 subjects from 18 villages distributed
across the eight Korean provinces, the lifetime
rate of self-reported medically treated pesticide
poisoning was 7.2%.20 The rate was high-
est among apple orchard farmers (8.9%) and
lower among rice farmers (3.8%). In contrast,
the 2008 representative survey described above
found an annual chemical poisoning rate of
1.6%.18 The vast majority of these chemical
poisonings are thought to involve pesticides.

An analysis using 1998, 2001, and
2005 KNHANES data was conducted and
included 3639 farmers.17,21 Farmers were found
to have a higher prevalence of arthritis, interver-
tebral disc disorders, and gastritis compared to
other workers and the total Korean population.
Farmers had a lower prevalence of hyperten-
sion, asthma, cancer, diabetes, chronic hepatitis,
and chronic obstructive pulmonary disease,
and a similar prevalence of cerebrovascular
disease, ischemic heart disease, tuberculosis,
and cataracts/glaucoma compared to the total
Korean population. KNHANES has a relatively
low sample size of agricultural workers (e.g.,
1732 in 2005, which also includes forestry and

fishing workers) that does not permit stable
estimates.

It is encouraging that a project titled “the
Safe Farm Zone of Korea” was initiated 1 year
after the 2005 Suwon symposium. It is a 9-year
intervention project whose goal is to improve
farm health and safety and prevent agriculture-
related diseases and injuries in Korea. Details
on this project are available elsewhere22,23 and
are very similar to the Certified Safe Farm
(CSF) program developed by investigators at
the University of Iowa and the University of
Nebraska.24. The Safe Farm Zone of Korea is
being conducted in 55 Korean villages, with at
least one participating village in each of the
eight Korean provinces. The project consists of
three parts. The first part includes interviewing
and examining participants from each village.
The examination includes collection of blood
and urine for biomonitoring. The second part
includes a hazard survey of farms in each vil-
lage. The third part consists of implementing
interventions to prevent farm-related injuries
and illnesses. The investigators plan to conduct
pre- and post-intervention comparisons of health
and safety outcomes. The project was endorsed
by the farming leaders in the relevant provinces,
and a project manager was appointed in each
province. Having strong local leadership and
project coordination should help maintain local
interest and participation. Because farmers have
strong disincentives for participation (eg, lim-
ited financial resources and limited leisure time)
the countervailing incentives for farmer partic-
ipation need to be powerful and convincing.
Incentives that are being used to promote par-
ticipation include offering discounts on agricul-
tural materials and supplies, discounts on safety
equipment, and reductions in medical insurance
premiums.

POSSIBLE FUTURE DEVELOPMENTS
IN KOREAN AGRICULTURE

The Korean agricultural sector is evolv-
ing quickly. Sociodemographic changes and
bilateral trade agreements are influencing this
evolution. Agricultural sector workers (who are
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Calvert et al. 331

typically farmers in Korea) are becoming older
(in 2009, 56% of farmers were 60 years of age or
older), and there are few youth who are choosing
farming as an occupation.25 This trend has led
to fewer family farms and an increase in larger
farms.25 In addition, the dietary preferences of
Koreans are changing. It has been observed that
rice consumption is decreasing as Koreans are
eating more meat and wheat.26 These trends may
play a role in the future reshaping of the Korean
agricultural sector.

In 2007, the United States and Korea signed
a free trade agreement (FTA) that is intended
to remove tariffs and quotas on a broad range
of products. The agreement was approved by
the U.S. Congress and the National Assembly
of Korea in 2011, and it went into effect on
March 15, 2012. Under the agreement, roughly
$1.91 billion (64%) of U.S. agricultural exports
to Korea are duty-free.27 Critics are concerned
that this substantial opening of Korea’s agri-
cultural market to U.S.-grown products may
lead to a significant decrease in domestic agri-
cultural production and a subsequent loss of
farming jobs. In addition, the Korean govern-
ment provides price supports for agricultural
commodities that allow Korean farmers to com-
pete against low-cost imports. However, there is
speculation that these price supports may soon
be reduced or eliminated due to the restrictions
imposed by the United States and Korea FTA.28

As such, the effects of the agreement could lead
to social, cultural, and environmental deteriora-
tion of Korean agricultural communities.29

In many developed countries, many family
farms have been consolidated into large corpo-
rate farms. With increased mechanization, these
larger farms employ fewer workers. Currently,
there are laws against Korean chaebol (i.e., large
Korean business conglomerates) from owning
farmland. However, given the course of agri-
cultural evolution in developed countries, it is
possible that in the future Korean laws may
change to permit large corporate farms. The
FTA between the United States and Korea may
accelerate such a phenomenon in Korea. In the
United Kingdom, the appearance of large cor-
porate farms was accompanied by increases in
the number of part-time, niche-market farmers.
These small farms, which have few resources
for promoting occupational health and safety,

have the highest risks of work-related injuries,
illnesses, and fatalities.30

SPECIFIC RECOMMENDATIONS TO
PREVENT AGRICULTURAL INJURIES

AND ILLNESSES IN KOREA

Agricultural health and safety problems in
Korea are very challenging for a number of
reasons: many farms are small and have few
resources to implement health and safety inter-
ventions; the small farms are spread out over
a wide geographical area, making it difficult
to provide on-site education and consultation;
farms are exempt from complying with many
health and safety rules and regulations; and
baseline surveillance data are often lacking,
making it difficult to identify the most press-
ing health and safety problems that should be
targeted for intervention. With these barriers
in mind, we developed a list of recommenda-
tions to improve health and safety in Korean
agriculture (Table 1).

Coordinating and Stimulating Innovative
Research and Improved Workplace
Practices

Korea might consider adopting a part-
nership model. Representatives from diverse
organizations and factions could be assembled

TABLE 1. Recommendations to Prevent
Agricultural Injuries and Illnesses in Korea

• Establish a task force consisting of agricultural health and
safety stakeholder representatives

• Establish various surveillance systems
• Fatal injury surveillance
• Nonfatal illness and injury surveillance
• Agricultural hazard surveillance

• Conduct agricultural health and safety interventions
• Safe Farm Zone of Korea
• Model health and safety inspections
• Establish poison control centers

• Conduct agricultural health and safety research
• Prospective and retrospective cohort study
• Ergonomic research studies
• Establish university-based agricultural research centers

• Disseminate surveillance and research findings
• Evaluate surveillance, research, intervention and

dissemination activities
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332 HEALTH AND SAFETY IN THE KOREAN AGRICULTURAL SECTOR

to identify the most critical agricultural safety
and health issues. If a such a council or task
force were established in Korea, members could
include the RDA, whose mission includes pro-
tecting the health and safety of agricultural
workers, KOSHA, which plays a substantial
role in promoting and protecting the health
and safety of all Korean workers, the Ministry
of Employment and Labor, the Ministry of
Agriculture and Forestry, the Ministry of Health
and Welfare, academia, farmer cooperatives or
other organized groups that represent farmers,
farm implement and chemical manufacturers
and suppliers, KCOMWEL, and the Korean
medical insurance program.

Establishing Surveillance Programs for
Agricultural Safety and Health

Surveillance is needed to identify the most
pressing agricultural health and safety prob-
lems. As intervention activities are undertaken
to address these problems, surveillance data will
be important to determine whether the interven-
tions are effective and that they are having their
intended impact.

Fatal Injury Surveillance

Establishing a surveillance system to iden-
tify all fatal injuries among Korean agricul-
tural workers could document the magnitude
of the fatalities and common causes of fatali-
ties, and could serve as a driver to implement
effective interventions and prevention activities.
Currently, the occupational injury and illness
statistics produced by KOSHA are not capable
of providing comprehensive fatality data, since
only approximately 5% of Korean agricultural
sector workers are included in KCOMWEL.11

A system similar to the surveillance system
used in the United States (i.e., Census of Fatal
Occupational Injuries [CFOI]) could be consid-
ered. CFOI obtains fatality reports from a mul-
titude of federal, state, and local administrative
sources, including death certificates, workers’
compensation reports, reports to various regula-
tory agencies (e.g., the Occupational Safety and
Health Administration [OSHA]), medical exam-
iner reports, police reports, state farm bureau
data, news reports, and other nongovernmental
reports. These various sources are used because

no single source is a comprehensive reposi-
tory of all fatal injuries. Because one of the
major priorities of the Korean Rural Resources
Development Institute (RRDI), which is one
of the RDA institutes, is to reduce agricultural
injuries and illnesses, this may be an appropriate
activity for RRDI.

Nonfatal Illness and Injury Surveillance

In Korea, the potential sources of surveil-
lance data on nonfatal occupational illnesses
and injuries include the WCIF, data from
the General Health Examinations and Special
Health Examinations,31 and the Safety Aid
System. The first two sources provide very
incomplete data for nonfatal agricultural ill-
nesses and injuries, because only a small pro-
portion of agricultural sector workers partic-
ipate in WCIF and the General and Special
Health Examinations.12 The Safety Aid System,
which includes only agricultural workers, cur-
rently is the best source of estimates on the
pattern and characteristics of injuries in farm-
ers; however, it is limited by low coverage and
restricted to physician-diagnosed cases, in con-
trast to the comprehensive WCIF for nonagri-
cultural workers. Additional potential sources of
surveillance data are the national single-payer
medical insurance program, and data from the
Ministry of Governmental Administration and
Local Autonomy that has data on ambulance
calls made to rural areas.

Data from the national single-payer medical
insurance program could be a good source of
surveillance data for agricultural sector workers.
Unfortunately, the national medical insurance
program currently does not systematically cap-
ture information on the enrollee’s industry (i.e.,
type of business of the enrollee’s employer) and
occupation (enrollee’s type of work). As such,
to use this medical insurance program data for
surveillance purposes, one would need to link
it to an agricultural worker cohort. Another
limitation of this insurance data is the diffi-
culty assessing whether the illness or injury is
work related, since this information is often not
included in medical records and is not captured
by medical insurance programs. However, there
are many conditions that can be assumed to
be work related, including pesticide poisoning,
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amputations, and many other injuries. In addi-
tion, it might be possible to require physicians
to indicate whether an illness or injury is work
related, and to make this information available to
those conducting occupational illness and injury
surveillance. The medical insurance data are
comprehensive and would capture most of the
cases found in the Ministry of Governmental
Administration and Local Autonomy ambulance
call data. As such, the ambulance call data
may not be a cost effective source of data.
The only ambulance calls not included in the
medical insurance data are those where the
patient was not taken to a health care facility,
either because the patient refused or was not
ill enough to be taken. Other sources of data
are the Korea Hospital Discharge Survey and
the Korean National Emergency Department
Information System, but these suffer from the
same limitations as the national single-payer
medical insurance program.

Agricultural Hazard Surveillance
Database

Currently, there is no systematic hazard
surveillance being conducted in the Korean agri-
cultural industry. An electronic agricultural haz-
ard surveillance database could be useful and
could be created by entering the data from the
Safe Farm Zone of Korea, and Model Health
and Safety Inspections (described below) into
an electronic database. By assessing the mag-
nitude and trends of hazardous exposures by
geographic area and type of farm, this hazard
surveillance data could be used to target inter-
ventions that would reduce the prevalence of
hazardous agents and activities.

Agricultural Health and Safety
Interventions

Hazard control is the goal of interven-
tion activities. This is done through eliminat-
ing the hazard to the greatest extent possible.
Classically, effective hazard control involves
following an ordered hierarchy. First, it is best
to adopt engineering controls, material substitu-
tion, or isolation to prevent or control release of
a hazard (e.g., rollover protection on farm vehi-
cles). If these types of controls are unavailable or

impractical, then administrative or work practice
controls should be considered (e.g., using a sort-
ing table to grade strawberries). Finally, use of
personal protective equipment is the least prefer-
able means of hazard control and should be
implemented only when other control measures
are not feasible.

Education alone is insufficient to reduce agri-
cultural injuries and illnesses.24,32 Farmers often
are aware of farm hazards, but are reluctant to
correct them for a variety of reasons, including
financial limitations, lack of time, and the belief
that they will not get hurt.24

Model Health and Safety Inspections

Given the large number of small farms in
Korea, it is unrealistic to inspect each of these
yearly. One alternative is to consider a pro-
gram similar to the Model Health and Safety
Inspections in the United Kingdom. This pro-
gram would involve asking a family farmer to
invite several farming neighbors to an “inspec-
tion” of his/her farm by the RDA or a similar
Korean government agency. After the inspec-
tion, the government agency could lead a dis-
cussion on the findings and recommendations
that were made by the inspectors. To ensure
that all farmers would have the opportunity
to attend a sample inspection, three to four
inspections, one in each season, could be held
annually in each of the eight Korean provinces.
The inspection and question-and-answer ses-
sion would require 3 to 4 hours. Concluding
it with a complementary lunch might serve as
a powerful incentive. Other incentives to con-
sider are a reduction in the farmer’s medical
insurance premium or discounts on agricultural
equipment and supplies. Combining educational
interventions with financial benefits appears to
increase their effectiveness in reducing injury
and illness.32

Safe Farm Zone of Korea

This intervention project was initiated a year
after the 2005 Suwon symposium and was
described in detail earlier in this article.
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Poison Control Centers

Poison control centers (PCCs) are call cen-
ters staffed by highly trained professionals
who respond to phone calls from the public,
health care professionals, police and fire offi-
cials, and homeland security staff. They provide
information on how to manage health effects
arising from toxic exposures, including pesti-
cides. Korea currently does not have any poison
control centers. One or more poison control
centers in Korea could have many benefits:
reduction in total health care costs by han-
dling minor toxic exposures over the phone
by PCC staff, instead of making a visit to a
physician; serving as a real-time toxic surveil-
lance system; and serving as a useful source
of cases for pesticide poisoning surveillance
systems.33,34

Agricultural Health and Safety
Research

Research on agricultural hazards has been
conducted in many industrialized countries;
however, the characteristics and culture of the
Korean agriculture industry may differ from
other countries. As such, research is needed in
Korea to further explore surveillance findings, to
identify the etiology of chronic disease, to assess
the acute and chronic hazards of toxic expo-
sures, and to identify effective and cost-efficient
interventions.

Prospective and Retrospective Cohort
Study

Although Korean farmers may be exposed to
many of the same hazards as farmers in more
developed countries, the frequency and inten-
sity of these exposures may differ. In addition,
cultural attitudes, values, customs, beliefs, and
behaviors are known to influence disease risk,35

and these factors, alone or through interaction
with agricultural exposures, may influence dis-
ease risks among Koreans. As such, a large
prospective cohort study of Korean farmers,
similar to the U.S. Agricultural Health Study,
could be informative.36 Similarly, a large retro-
spective cohort study of Korean farmers could

provide information on the disease and injury
risks of earlier agricultural exposures.

Ergonomic Research Studies

Surveillance data are necessary to identify
the incidence and prevalence rates of various
work-related musculoskeletal disorders (MSDs)
among agricultural workers. Those MSDs with
the greatest prevalence and severity should be
targeted for additional research and interven-
tion. Research can identify the associated risk
factors, including physical, biomechanical, psy-
chological, and psychosocial factors.37 Any ini-
tial ergonomic research strategy should con-
centrate on physical or biomechanical factors
rather than psychological or psychosocial fac-
tors, because these biomechanical factors are
the most amenable for development of effective
interventions. In addition, ergonomic research
studies should consider the variability found in
farm exposures. It is well known that farming
is very seasonal, with different levels and types
of stressors throughout the year. To account for
this variance, an optimal study design would
involve repeated measures that quantify the level
of risk at different times of the year (e.g.,
measure exposure during peak periods such as
planting and harvesting, and during minimal
stress periods such as the growing periods). This
design would permit using both cumulative and
point estimates when assessing the relationship
between the exposure and MSD.

University-Based Agricultural Research
Centers

Institutes similar to the National Institute
for Occupational Safety and Health (NIOSH)
Agricultural Research Centers could be estab-
lished in Korea to conduct research, education,
and prevention projects that address the nation’s
pressing agricultural health and safety prob-
lems. They could be geographically distributed
across Korea so that the agricultural health and
safety issues unique to the different regions
could be addressed. More information on the
NIOSH Agricultural Research Centers can be
found at: http://www.cdc.gov/niosh/agctrhom.
html#objectives.
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Dissemination of Findings

The importance of dissemination of find-
ings cannot be over emphasized. Surveillance
and research findings need to be shared with
stakeholders (i.e., farmers, academicians, pol-
icy makers, government researchers, and exten-
sion service agents), so that the stakeholders
understand the magnitude and nature of agri-
cultural health and safety problems and the
consequences of ignoring them. An understand-
ing of these problems will build support for
adopting intervention activities. In addition, it
is important for stakeholders to have access to
information about effective, efficient, and prac-
tical interventions. Hopefully, recognition and
knowledge about agricultural health and safety
problems and knowledge about effective ways to
address them will lead to actions to solve these
problems.

There is no one size-fits-all approach for
dissemination of findings. Each stakeholder
often requires a separate approach. Farmers
may need their information in a simple,
straightforward manner, with practical solu-
tions and advice. Information can be dissem-
inated at many different encounters. These
include their annual health examination (pam-
phlets could be made available in the clinic wait-
ing room); at model health and safety inspec-
tions; by radio broadcast; by mail; or by the
Internet. Information to academicians, govern-
ment researchers, and extension service agents
could be disseminated through publication of
research in peer-reviewed and trade journals,
presentation of findings at scientific meetings,
posting information on the Internet, and reports
distributed by Korean government agencies.
Finally, information for policy makers could be
made available in similar fashion, and through
brief reports, and brief presentations delivered
in-person.

Some of the agricultural health and safety
statistics cited in this article are available only
in Korean government reports or reports from
nongovernmental organizations, which are writ-
ten in Korean. The valuable information in these
reports could be more readily accessed and cited
by international scientists if published in peer-
reviewed English language journals.31

Internet and Assessment Tools

The Internet is a powerful tool for dissemina-
tion of all types of information including educa-
tional materials. NIOSH in the United States and
the Health and Safety Executive in the United
Kingdome place useful agriculture-related edu-
cational materials on their Web sites. The RDA
has also made tremendous strides in getting this
type of information on the Web.

Evaluation

The Plan-Do-Check-Act cycle is vital for
continuous improvement of any project or activ-
ity. The process is begun by setting goals and
planning how to achieve them; next is the imple-
mentation or doing what was planned. During
and after the do stage, information is gathered
to check or evaluate what happened to assess
whether the intended impacts and efficiencies
were realized. At this stage, an inventory of
strengths and weaknesses can also be taken.
Finally, by using the evaluation findings, one
must act to improve the process. This involves
eliminating the weaknesses, and may involve
expanding the program into new geographic
areas. It will be difficult to argue for ongo-
ing resources if impacts and benefits cannot be
demonstrated. By establishing and maintaining
surveillance systems and evaluation methodol-
ogy, the appropriate governmental authorities
would have the tools to identify performance tar-
gets, measure health and safety baselines, and
determine whether targets have been met. As an
example, the NIOSH agriculture research pro-
gram was recently evaluated by the National
Academies.38

CONCLUSION

Globally, agriculture ranks among the most
hazardous industries. Korea is a world leader
in conducting research and interventions to pro-
tect its workers from health and safety hazards,
but the Korean efforts in the agricultural sec-
tor have not kept pace with their efforts in
other industrial sectors. Little reliable informa-
tion is currently available on the health status
of Korean agricultural workers, although it is
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reassuring to see that this situation is begin-
ning to change in Korea. The 2005 Suwon
International Symposium on Development of
Prevention Strategies for Agricultural Health
and Safety represented an excellent initial effort
to address the occupational health and safety
problems in Korean agriculture. Since that sym-
posium, efforts to address the knowledge gap
in agricultural health and safety have acceler-
ated, but much additional work is needed. This
report embellishes the knowledge and lessons
that were shared at the 2005 Suwon symposium,
with the intent to provide guidance to promote
and protect the health of Korean farmers.
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