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1. Introduction

Development in technology and management techniques
such as automation and structural reforming in modern in-
dustrial society have changed and replaced subjective work
into simple meaningless repetitive tasks and also increased
the intensity of labor for workers. As a consequence, in-
cidence rate of work-related musculoskeletal disorders
(WMSDs) is increasing and WMSDs have become a major
problem in many industrialized countries.

Especially after the foreign currency crisis (called IMF
Crisis) in Korea in 1997, many companies carried out the
reforming of the enterprise and company that was mainly
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focused on downsizing of company such as lay-off of
workers. As the result, labor intensity for each remained
workers has increased and workers exposed to more hazard-
ous work environment and likelihood of onset of WMSDs
is expected to be very high.

As shown in <Figure 1>, the explosive increase in the
incidence rate of WMSDs in Korea reported by Ministry of
Labor in last 10 years clearly shows seriousness of WMSDs
situation in Korean industries. However, the relatively small
numbers of WMSDs cases in Korea compare to the rate and
incidence cases of other countries show that the real in-
cidence rate and situation of WMSDs in Korea has not been

surveyed and reported correctly.

# This study was supported by internal research grant of University of Incheon, Korea in 2004.
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Note) Data based on KPA and KMOL, 2007.

<Figure 1> Trends of labor productivity, industrial
accident rate, and MDSs cases in Korea

Just like incorrect situation and related data, WMSDs in
Korea, in spite of the serious situation, have not gathered
attentions of the society until the labor unions and pro-
gressive NGOs have made WMSDs as one of the important
issues in industries in Korea by means of collective struggles
for the right of healthy working environments. This collabo-
rative and struggle and campaign forced government to
amend existing Industrial Safety and Health Law which be-
came effective on July 1, 2003. After four years of enforcing
the amended regulation, the evaluation on the effectiveness
of the regulation is not very promising.

Hence, the objective of this paper was to review the sit-
uation of WMSDs in Korea and other countries and to sug-
gest policy reform and alternatives for effective prevention
of WMSDs in Korea.

2. WMSDs Situation in Korea and
Other Countries

Like many other countries in the world, Korea is confront-
ing tremendous changes in terms of flexibility of work and
labor market in response to macro trends like globalization
and neo-liberalism and resulting fierce market competition.
Work organization and work patterns are constantly changing.

Flexible employment system such as part-time jobs and
temporary employment have been increased every year and
it is estimated to be approximately 60% of total employment
in Korea are part-time. All these changes in production sys-
tem can contribute to a deterioration of working condition.
Especially in Korea, after foreign currency crisis in 1997
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(called IMF crisis), many companies carried out extensive
reforming of the company which mainly focused on lay off
of employees.

As consequence, the remained employees had to suffer
from ever increased labor intensity. <Figure 1> shows
changes in last 35 years in terms of labor productivity
(production capacity per worker), industrial accident rate, and
number of WMSDs cases. As it can be seen in <Figure 1>,
increased productivity which accomplished by technological
development reduced number of classical industrial accident
(i.e., introduction of safety beam reduced hand cutting acci-
dent radically).

However, on the other hands, increase productivity de-
manded increased labor intensity to individual workers which
can lead increased incidence rate of WMSDs. WMSDs in
Korea have increased tremendously in last 10 years and had
huge impact not only on health and well-being of workers
but socioeconomically as well. Tt is estimated that average
cost of one WMSDs case will be 40~50 million Won
(equivalent to $35,000 to $45,000) by many case studies and
researches from employers association (Kim et al., 2001).

<Table 1> shows WMSDs incidence data in Korea and
the USA. In Korea, after only two cases of WMSDs were
reported as occupational disease in 1993, the incidence rate
of WMSDs has been increased exponentially every year re-
sulting 4,523 cases in 2003 and 6,233 cases were reported
in 2006 and formed 49.6% and 58.5% of all occupational
disorders, respectively (KMOL, 2007).

<Table 1> WMSDs cases in Korea and USA

USA KOREA

YEAR Occ‘upational WMSDs cases Occ.upational WMSDs cases

Diseases (% of OD) Diseases (% of OD)

(cases) (cases)
1993 482,100 302,360(62.7%) 1413 200.1%)
1994 514,700 | 332,095(64.5%) 918 20(2.2%)
1995 494,500 308,223(62.3%) 1,120 128(11.4%)
1996 439,900 281,128(64.0%) 1,927 345(22.6%)
1997 429,800 | 276,600(64.4%) 2,119 221(10.4%)
1998 391,900 253,300(64.6%) 1,838 123(6.7%)
1999 372,300 246,700(66.3%) 2,732 344(12.6%)
2000 362,500 241,800(66.7%) 3,414 815(23.9%)
2001 333,800 | 216,400(64.8%) 5,653 1,634(28.9%)
2002 - - 5,417 1,827(33.7%)
2003 - - 9,130 4,532(49.6%)
2004 - - 9,129 4,112(44.8%)
2005 - - 7,495 2,901(38.7%)
2006 - - 10,235 6,233(60.9%)

%) Data based on BLS and KMOL in 2007.
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However, these data for WMSDs in Korea seems not re-
flect the real situation of WMSDs in Korea. Possible in-
cidence rate and number of the incidence which are more
realistic can be predicted by comparing WMSDs data of the
USA to Korean data. Theoretically, when 1% of incidence
rate of WMSDs in the USA is applied to number of workers
in Korean manufacturing industry, Korea should experience
at least of 50,000 cases of WMSDs per year.

However, the real incident rate of WMSDs in Korea is
only 1/10 of the predicted value. Also the percentage value
of WMSDs in all occupational diseases in Korea fluctuates
every year whereas, same value in USA depicts stabilized
trend. It means situation of WMSDs in Korea has been re-
vealed correctly yet.

Also european data from EC shows WMSDs consists of
more than 50% of total occupational diseases which is similar
value as in USA. <Table 2> shows percentage(%) of WMSDs
in total occupational diseases in EU countries.

In Korea, increasing incidence number of WMSDs itself
is a serious problem. However, the real problem is in content
of the incidences. Most of the cases of WMSDs in Korea
are reported from big-sized manufacturing industries where
labor unions are organized. It means that the exact number
of WMSDs and situation for whole industries in Korea has
not been investigated correctly. Therefore, more extensive
and accurate surveys of WMSDs on various types of in-
dustries are necessary for establishing radical policy for the
prevention of WMSDs. However, government did not per-
formed any survey, while most of the surveys and researches
have been conducted partially by NGOs or collaborative form
among labor unions, NGOs, and universities.

Some of research and survey results conducted by Institute
of Labor Science on various manufacturing industries are
presented in <Table 3> in terms of prevalence rate and medi-
cal examination results. It showed that in manufacturing in-
dustries, average of 87.7% of workers complained WMSDs
related pains on at least one part of their bodies. More

in-depth cross-sectional analysis of risk factors considering
the severity of symptoms, duration, and frequency of pain
were performed for further analysis and to decide level of
surveillance, ergonomic intervention, and medical managem-
ent. '

An average of 77.6% of workers were considered as sur-
veillance level 1 based upon NIOSH criteria that pain persists
at least for one week and repeats at least once a month.
Surveillance level 1 needs continuous monitoring for their
symptoms and further evaluation for their working en-
vironment.

And 48.6% of workers were classified as surveillance lev-
el 2 based upon criteria developed by ILS (Institute of labor
Science at University of Incheon). The criteria were; 1) pain
severity of greater or equal to 3 points in 5 point scale, 2)
duration of pain persistence of at least one day after having
pain, 3) frequency of having pain at least once a month.
Workers in this level II need to see medical specialists to
examine their symptoms and prompt ergonomic interventions
for improvement of their working conditions. After medical
examination by industrial medicine doctors for the workers
classifies as Surveillance level I, workers were classified
into three groups (Class A, B, and C) according to the se-
verity of their symptom. The result of medical examination
showed that average of 23.2% of workers was classified as
a Class B who need close and continuous monitoring for
symptoms and 7.5% of workers were considered as a class
C who need immediate medical treatments. Therefore, based
upon data from survey and medical examination, it is as-
sumed that incident rate of WMSDs in Korea could be as
high as 5% ~10% in overall industries.

Risk factor analysis for tasks performed by workers who
complained WMSDs related pains were performed using
various ergonomic assessment techniques and ergonomic
hazard evaluation tools such as RULA, REBA, and NIOSH
Lifting Equation. Awkward posture, forceful exertion, man-
ual handling of heavy objects and repetitive nature of the

<Table 2> Percentage(%) of WMSDs in Total Occupational Diseases in EU (Unit : %)

Occup ;ﬁ? aIOfDiseas o Denmark | Greece | Spain ltaly |Rusemburg | Portugal | Finland | Sweden | England EU
Male WMSDs 57.3% 38.8 53.0 50.3 443 45.6 58.6 59.7 441 514
Stress 8.4 10.7 7.3 12.6 7.3 15.2 11.2 14.2 30.5 16.5

Female WMSDs 63.4 - 66.1 48.3 33.6 26.8 63.9 60.7 40.4 544
Stress 93 - 8.7 17.0 13.7 343 115 20.6 36.5 202

Source: EC, Eurostat(2002).
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<Table 3> Pain complain rate and prevalence rate by industries
. ) i i Result of medical
Pain complain rate (%) Surveillance | Surveillance T e
Industry vx)c;kgrfs P > level | level Il examination
type At least | More than | More than | (NIOSH (LS :
surveyed L L 1 2
one part | two parts |three parts | criteria) Criteria) Class B Class C
Sub i
¢ W]flzn{epa“ 273 260(95.2%) | 237(86.8%) | 178(65.2%) | 237(86.8%) | 156(57.1%) N/A 33(12.1%)
Food
industry 99 89 (89.9%) 80(80.8) | 61(61.6%) |  83(83.8%) |  52(52.5%) N/A N/A
F
I d(l)l(;fry 288 261(90.6%) | 221(76.7%) | 167(58.0%) | 220(76.4%) | 102(35.4%) N/A N/A
Ligh
ight assembly 326 269(82.5%) | 217(66.6%) | 154(47.2%) 243(75%) | 116(35.6%) | 77(23.6%) 16(4.9%)
(auto parts)
Ligh
ight assembly 284 239(84.2%) | 200(70.4%) | 163(57.4%) 156(74%) |  69(32.9%) |  28(9.9%) 19(6.7%)
(auto parts)
Light assembly 210 169(80.5%) | 139(66.2%) | 103(49.0%) 210(74%) | 115(405%) | 44(21.0%) 14(6.7%)
(auto parts)
Light assembl
(gaum " m)y 155 130(83.9%) | 103(66.5%) | 78(50.3%) | 113(72.9%) |  56(36.1%) N/A N/A
Medium assembl
(suto part) y 215 186(86.5%) | 158(73.5%) | 113(52.6%) | 154(71.6%) |  72(33.5%) N/A N/A
Dllﬁdcufttr‘yng 114 102(89.5%) | 85(74.6%) | 62(544%) |  95(833%) | 49(43.0%) | 41(36.0%) 10(8.8%)
L‘g;‘toas;:rri‘:;ly 231 219(94.8%) | 143(792%) | 144(623%) | 205(88.7%) | 11047.6%) |  80(34.6%) 16(6.9%)
\};‘;Sril;f; 1,064 989(93.0%) | 918(86.3%) | 805(75.7%) | 868(81.6%) | 658(61.8%) N/A N/A
tz:g‘l’e"rls 434 3B4(77.0%) | 259(59.7%) | 189(43.5%) | 283(65.2%) | 148(34.1%) N/A N/A
Total 1693 3247 2,760 2217 2,867 1,793 270 108
’ (87.9%) (74.7%) (60.0%) (77.6%) (48.6%) (23.2%) (7.5%)

F) 1. Patients who need continuous monitoring on the symptoms and prompt ergonomic intervention.
2. Patients who need immediate medical treatments and ergonomic intervention for their jobs.

task were most common risk factors that were found in
metal industries and assembly lines. Also poor level of job
satisfaction and psychological stress such as job insecurity
were turned out to be additional risk factors that escalate
risk levels of previously mentioned task-related risk factors
(Kim et al., 2004)

3. Campaign and struggle for healthy
working right by trade unions and
NGOs

Before 1993, WMSDs were not considered as an occupa-
tional disease in Korea. In 1993, two cases of WMSDs for
the typist in a newspaper company were approved as occu-
pational diseases. After 1993, number of WMSDs has in-

creased tremendously every year. In year 2003, 4,532 cases
reported and 6,223 cases of WMSDs in 2006 were reported
as shown in <Table 1>.

However, despite of seriousness and continuous increase
of WMSDs, laborers had to struggle to be approved as occu-
pational diseases and to get proper medical treatment and
worker compensation. In Korea, in case of industrial disease
or accident, it has to be approved by government agency
(Worker’s welfare foundation) to get medical treatment and
worker’s compensation and to be included in industrial acci-
dent statistics officially.

Otherwise, it is not counted and not recorded as industrial
accident case in official labor statistics. Hence, employers
of companies always try to hide the accident or occupational
disease by means of private compensation or even some-
times threat for the job insecurity or other type of dis-
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advantages.

As result of ignorance and irresponsibility of employers
and government, the rights for healthy working environ-
ments of the workers have been seriously violated. Hence,
nation-wide campaign and struggle for the rights of healthy
working environment have been under way for several
years.

One of the most effective way of struggle was a collec-
tive struggle for the approval of industrial disease. Labor
unions collaborated with NGOs (Non Government Organi-
zations) working for the rights of laborers have filed collec-
tive medical treatment and worker compensation for their
union members who were examined as WMSDs patients
by medical doctors with evidence of work-relatedness of
the symptoms investigated by professional ergonomists.

Also labor unions and NGO have held series of public
hearing and seminar to propagate the seriousness of WMSDs
in Korea and to demand preventive program and legal sys-
tem to enforce the duties of employers. This collective
struggle was very effective in terms of gathering attention
from the society about serious situation of WMSDs in
Korea and importance of rights to work in healthy working
environments. Also the collective organizations demanded
systematic mechanism to clarify duties of employers in pre-
vention of WMSDs.

As a successful result of the collective struggle, Industrial
Safety and Health Law was amended and clarified the duties
employers and contents prevention program to prevent
WMSDs on July 1, 2003,

4. Amendment of Industrial Safety
and Health Law

The amended Industrial Safety and Health Law consisted
of three main parts: (1) Definition and concept of WMSDs
and prevention program, (2) Risk factor investigation and
intervention, and (3) Guidelines for MMH (KOSHA, 2003).

Part [ of the law defines WMSDs as disorders of upper
extremities and low back that are caused by various occupa-
tional risk factors (awkward postures, high repetition, ex-
cessive exertion, inadequate work/rest cycle) and also sug-
gest prevention program that includes education on WMSDs
for employees, risk factor investigation, medical examina-
tion, working environment improvement, and validation.

Part Il of the law defines duties of employers regarding

It

risk factor investigation and working environment improve-
ment. Employers must perform risk factor investigation
which should cover conditions on facility, production line,
workload, task speed, cycle time, working posture, work
method, and symptom of WMSDs for employees.

The very first risk factor investigation must be conducted
in one year from the announceément date of the law (i.e.
by June 30, 2004) and in every 3 years on regular base
and on demand such as when WMSDs patients are reported,
when new jobs and facilities were introduced, and when
workload and working environment were changed and
modified. The law also states that representatives or trade
union members must be participated in the investigation
procedure. Also employers must carry out a prevention pro-
gram when there are more than 10 WMSDs patients re-
ported or more 10% of total employees in their companies.

Part III of the law defines specific guidelines for manual
material handling jobs. It recommends to limit weight of
material with consideration of frequency, transferring dis-
tance and speed, and to determine proper work/rest ratio.
It also recommends employers to notify the exact weight
of material, proper handling method when the weight of
material is heavier than 5kg.

The amended law itself is quite radical in terms of ex-
tensive content and clarifying the duties of employers.
However, the Department of Labor announced Notification
of 11 strenuous tasks for WMSDs to be used as a screening
tool for risk factor investigation. This 11 strenuous tasks
notification (It is very similar in contents with the Washing-
ton State Ergonomic Rules in the USA) have brought lots
of controversy and opposition struggles from labor unions
and NGOs since this notification has been abused by em-
ployers who try to minimized level of risk factors in their
companies and government bodies connived and even abet-
ted abuse of notification by employers.

The collective organizations are demanding repeal of the
notification on 11 strenuous tasks because, the notification
has been a major obstacle in stead of intended use as a
guideline in effective enforcement of amended law and ex-
ecuting successful prevention programs.

5. Evaluation for the First three Year
Period of Law Enforcement

Implementation rate of employers duties in risk factor



el Mgy 23

investigation have been surveyed to evaluate the effective-
ness and strictness of the law. The result was very dis-
appointing as expected. Korean Confederation of Trade
Unions (KCTU) investigated companies which are members
of KCTU in Korea. Results of implementation rate survey
for various types of industry showed that implementation
rate was estimated less than 10%.

However, the real situation is expected to be more
disappointing. Since KCTU represents only 12% of compa-
nies in Korea, the real situation in terms of implementation
rate is expected much less than 10%. Therefore it is not
difficult to imagine workers in companies without organized
labor union and part-time temporary employees would suf-
fer from much worse working conditions and violation in
their rights for healthy working environment. More surpris-
ing but anticipated result is none of the employers who did
not fulfill their duties have been accused in accordance with
the penalty article which clearly mentioned in the law.

Overall analysis for the first three year period of law
enforcement has been held at a university hosted public
seminar.

Representatives and experts from the KCTU, Korean
Employer’s Federation, Korean OSHA, industrial medicine
doctors, ergonomists were participated in the seminar,

Some of main problems that were obstacles in effective
enforcement of the law pointed out by the participators in
the seminar were as following. First, notification of 11
strenuous tasks has been obstacles for effective enforcement
of the law instead of proper guidelines. Hence, the notifica-
tion should be repealed as soon as possible. Second, lack
of manpower with expertise and knowledge to perform risk
factor investigation for hundreds of thousands of companies
in Korea was another reason why the law could not enforced
effectively and strictly. Also biased and not strict enforce-
ment of the law by the government was pointed out as an-
other cause that even encouraged employers not to imple-
ment their duties.

6. Suggestions and Prospect

Musculoskeletal disorders in Korea is one of the most
serious issue and is expected to be more serious issue that
will affect the health and well-being of workers. In stead
of enactment of relatively radical law for the prevention
of WMSDs, there are still many obstacles to achieve healthy
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working environment. Some of the suggestions by the ex-
perts for more effective ways of WMSDs prevention were
as following.

First, repeal of notification for 11 strenuous tasks was
one of the most urgent issue for effective and proper en-
forcement of the amended industrial safety and health law
that has been was agreed among most of the experts.
Extensive survey and investigation to assess correct sit-
uation of WMSDs in Korea are needed for establishment
of proper and radical policies for the prevention. Enlarge-
ment of manpower with expertise in ergonomics and in-
dustrial medicine, and industrial hygiene area to investigate
and to solve the problems is most urgent and essential issue
to be solved. A national certified ergonomists system has
been suggested and now approved.

However, most of all, continuous effort by laborers as
the concerned party to grow capabilities to surveille deterio-
ration of working condition and to suggest alternatives for
improvement of working environment will be ultimate sol-
ution of the problems. A continuing education and training
program for the workers(called School for Labor Safety and
Health) that has been conducted by Institute of Labor
Science and a local NGO can been a successful program
to produce safety and health experts from the scene of labor.

7. Conclusions and Remarks

Every development is double-faced. In the capitalism so-
ciety the bright side of development has been emphasized,
but the seamy side is usually neglected. Increased labor in-
tensity which is a consequence of increased productivity
is a typical example of seamy side of technological devel-
opment, Some of the main conclusions that can be derived
from the study are followings.

(1) 1t is difficult to predict accurate incident rate of
WMSDs and there could be different criteria and argu-
ment in prediction. However, based upon data from sur-
vey and medical examination, it is assumed that incident
rate of WMSDs in Korea could be as high as 5% to
10% in overall industries.

(2) Awkward posture due to improper design of workplace,
forceful exertion, manual handling of heavy objects and
repetitive nature of the task were most common risk
factors that were found in surveyed industries. Also
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poor level of job satisfaction and psychological stress
such as job insecurity were turned out to be additional
risk factors that can escalate the risk levels of previously
mentioned task-related risk factors

(3) Also increasing flexibility on the labor market, that can
create new jobs as positive aspects, can contribute to
a deterioration of working conditions. WMSDs are one
visible health result of intensification of work currently
characterizing working life.

{4) Educated and trained workers are essential in achieving
healthy working right. Collective movement by labor
unions and progressive NGOs to propagate the serious-
ness of WMSDs and struggle for law making were
proved to be effective means to achieve this goal.

(5) Regulations and government policy should be amended
reformed so as to reflect real situations of WMSDs and
to be applied as preventive tools instead of obstacles
for the prevention such as notification for 11 strenuous
tasks.

(6) However, more continued efforts to monitor right
launching of spirits of the amended law and grow capa-
bilities to prevent WMSDs are needed. Ergonomics and
ergonomists must play key roles to prevent WMSDs
and have to work together with suffering laborers for
better working condition and better life.
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