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Background : Occupational health services may be viewed as having 3 different subcate-
gories : on-site health services provided by the company as a benefit or in order
to comply with the law ; occupational medicine clinics provided by occupational
medicine physicians, and other clinics including emergency-room services
provided by professionals other than occupational medicine specialists. On-site
occupational health services arein-house and therefore close to the problems
and more likely to obtain useful information compared to other subcategories
of services. Unfortunately, in Thailand these services are individualized, they
lack direction and development, and they also lack research to lead them in the
appropriate direction.

Objective : To conduct an extensive literature review to design a research program aimed
at developing a holistic occupational health service system using a glass
manufacturing factory as a model.

Setting : A glass manufacturing company with two plants (Plant A and Plant B)
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Design
Methods

Results

Conclusions :

Qualitative research

We conducted an extensive literature and employee health records review, and

presented the results as the following topics :

1. glass manufacturing processes in Thailand and other countries

2. glass manufacturing industry in Thailand

3. environmental monitoring in the factory

4. preplacement and periodic physical examination and employee health
records

5. health hazards in glass manufacturing processes

6. occupational health problems in glass manufacturing industries in Thailand
and other countries

7. occupational exposure assessment

8 non-occupational exposure assessment

9. current occupational health service system : problems and obstacles.

The results were presented as :

1. glass manufacturing processes in Thailand and other countries

2. glass manufacturing industry in Thailand

3. environmental monitoring in the factory

4. preplacement and periodic physical examination and employee health
records

5. health hazards in glass manufacturing processes

6. occupational health problems in glass manufacturing industries in Thailand
and other countries

7. occupational exposure assessment

8 non-occupational exposure assessment

9. current occupational health service system : problems and obstacles

We recommended the ideal characteristics of on-site occupational health service

systems to be as stated below :

1. comprehensive (health promotion, disease prevention, treatment, and
rehabilitation or at least the first three) and be sustainable

2. employers realize the significance and provide support
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employees participate

3
4. cost-effective and benefits 2 cost
5. competent personnel

6. integration into SHE (safety, health, environment)

In addition, we recommended a research program to develop a holistic
occupational health service consisting of :

1. studying the current situation of occupational health service systems in
Thailand, which may differ according to size (number of employees), and origin
(foreign owners’, state enterprises, Thai owners), including data on physicians’
Junctions and roles, nurses’ functions androles, employers’ perspectives, employees’
participation, and SHE (safety, health, and environment)

2. classification into groups according to their potential and employees, collection
of baseline data (raw materials used, work processes, health hazards, etc.),
solicitation of opinions from experts and physicians, improvement of the current
health service system towards the ideal characteristics, and evaluation

3. establishing the optimal model for recruiting, training and designing functions
and roles of factories health volunteers

4. conducting cost effectiveness analyses and cost benefit analyses of the service
system

5. improving the environmental exposure assessment processes

6. research aimed at optimum early detection and surveillance of occupational
and work-related diseases

7. research aimed at reducing noise-induced hearing loss and establishment of a
Hearing Conservation Program

8. research aimed at early detection processes for noise-induced hearing loss

9. devising a national accreditation program to accredit and improve
laboratory performance and standards which will have a positive impact on
the occupational health services, both on-site and off-site. ‘

Occupational health service system, On-site, Glass manufacturing factory.
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One of the strategies of the past several
National Economic and Social Development Plans has
been to change the country from agricultural to
industrial; hence, Thailand has been termed one of
the Newly Industrialized Countries (NICs). Workers in
both the agricultural and industrial sector are at
risk of getting injured or ill from work-related or
occupational diseases."” Occupational health services
are health services provided for workers and aimed at
preventing and treating illness, injuries, occupational
and work-related diseases. The services may be classified
into 3 categories : regulatory services provided by
regulatory agencies, academic services provided
by universities, and services provided by health profes-
sionals. These services may be viewed as 3 different
subcategories : on-site health services provided by the
company as a benefit or in order to comply with
the law, occupational medicine clinics provided by
occupational medicine physicians, and other clinics
including emergency-room services provided by
professionals other than occupational medicine
specialists.

Due to the lack of professionals, especially
occupational medicine physicians®, there are only a
few occupational medicine clinics in Thailand. Other
clinics and emergency-room services exclusively
emphasize curative measures and ignore most of the
other comprehensive health services (health promotion,
disease prevention, and rehabilitation). Hence, it should
not come as a surprise if workers were repeatedly
injured or sustained the same diseases. On-site
occupational health services are in-house, therefore close
to the problems and more likely to obtain useful
information than other subcategories of services.

Unfortunately, in Thailand these services are
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individualized, they lack direction and development,
and they also lack research to lead them in the
appropriate direction. With expert advice and beginning
with an extensive literature review, the investigators
conducted a research program aimed at developing
a holistic on-site occupational health service system

using a glass manufacturing factory as a model.

Materials and Methods
The investigators, with Thailand Research
Fund expert advice, reviewed data and information from
the relevant literature and the plants’ employee health
records and reported on the following topics :
1. glass manufacturing processes in Thailand
and other countries
2. glass manufacturing industry in Thailand
3. environmental monitoring in the factory
4. preplacement and periodic physical exami-
nation and employee health records
5. health hazards in glass manufacturing
processes
6. occupational health problems in glass manu-
facturing industries in Thailand and other
countries
7. occupational exposure assessment
8. non-occupational exposure assessment
9. current occupational health service system

: problems and obstacles

Results

The results were summarized as follows :

1. glass manufacturing processes in Thailand
and other countries

Most commercial glassware is produced by the

following steps:
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transporting raw materials to the plant

o P

. sizing of some raw materials

storage of raw materials

e

a.

. conveying, weighing, and mixing raw
materials (sand, limestone, cullet, soda ash,
feldspar)

e. feeding raw materials into the glass furnace

f. reaction in the furnace to form glass

g. burning fuel to secure heat required to
create glass

h. saving of heat by regeneration or
recuperation

i. shaping of glass products

j. annealing of glass products

k. finishing of glass products

1. quality control and assurance of the
products

m. packaging and transporting the products

2. glass manufacturing industry in Thailand

In 1997, there were 77 glass manufacturing

plants in Thailand, 50 in Bangkok and its vicinity and

27 in other provinces, asshown in Table 1.
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3. report of environmental monitoring in the
factory

Since there was no systematic data on envi-
ronmental monitoring in the two plants we surveyed ,
the Safety Technology Center, Department of Industrial
Works, kindly conducted a walk-through survey and
found that there were some potential health hazards®
such as :

a. mixing raw materials division - total dust,

iron oxide dust

b. shaping of glass products division - heat,

noise, poor lighting

c. packaging division - noise

d. mold maintenance division-total dust,

noise.

Plant A was older than plant B, and located
near the river with 828 workers. Plant B was in the
eastern part of Bangkok with 959 workers. InNovember
1997, the Safety Technology Center performed
environmental monitoring in both plants on total dust
concentration (in milligrams per cubic meter), iron

oxide dust (in milligrams per cubic meter), temperature

Table 1. Location, size, and number of workers of glass manufacturing plants in Thailand.

Bangkok & Its vicinity

Other Provinces

Group Bangkok and Number of Other Number of
vicinity workers provinces workers

Plants with less than

200 workers 39 2,493 16 979
Plants with 200-1000 workers 11 4,280 10 2,903
Plants with more than

1000 workers - - 1 1,385
Total 50 6,773 27 5,267
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(in degree celcius as WBGT = Wet Bulb Globe
Temperature), lighting (in lux), and noise (in decibels (A)).

The results are summarized in Table 2.

Chula Med J

examination but none of them had silicosis.
The investigators discovered that the factory had

not established a periodic physical examination plan

Table 2. Results of environmental monitoring in the two glass plants (exceed = exceeds the permissible exposure

limit, not exceed = does not exceed the permissible exposure limit).

Division Measurement Plant A Plant B
mixing materials total dust not exceed not exceed
mixing materials iron oxide dust not exceed not exceed
shaping glass temperature exceed (most) exceed (most)
shaping glass noise exceed exceed
shaping glass light poor (few) poor (few)
packaging noise exceed exceed

mold maintenance total dust exceed not exceed
mold mammtenance noise exceed exceed

Note Permissible exposure limits for :
iron oxide dust =5 mg/m’

noise= 80 dB (A) = 80 decibels (A)

4. report of preplacement and periodic phy-
sical examination and employee health records ©

Preplacement physical examination Before
hiring, the factory required new employees to be
physically examined, including complete blood count
(CBC), urinalysis (UA), AntiHIV, and chest X-ray. The
data thus obtained was kept in that employee’s file.

Periodic physical examination Employees
could voluntarily have regular check-ups including a
chest X-ray every 6 months and audiometry tests every
2 years.

In 1996, 173 out of 269 workers in Plant A
and 66 out of 225 workers in Plant B screened
abnormally in the audiometry test. In 1996 and 1997,

some workers screened abnormally in the chest X-ray

total dust = 15 mg/m’
temperature = WBGT 32 °C
light=not less than 100 lux

appropriately tailored for the health hazards that each
group of workers might be exposed to.

Emplovee health records The factory complied
with the law in providing on-site medical services. There
were nurses on duty for 24-hours : 2 on day shift, 1 on
evening shift, and 1 on night shift. One physician
provided services for 1.5 hours every day. A referral
system also existed in case the situation was beyond
the on-site facility’s capability.

In 1996 and 1997, upper respiratory tract
infection and musculo-skeletal problems comprised the
majority of non-accident cases, whereas thermal burns,
cut wounds and eye injuries (foreign body in the eye
cornea) comprised the majority of accident cases.

It was found that systematic analyses of the
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health data and medical records had never been
performed. Hence, they had never been scientifically
used to improve the occupational health services.

5. health hazards in glass manufacturing
processes ©

5.1 physical health hazards-noise, heat, flying
glass (cut wounds and eye injuries), poor
light

5.2 biological health hazards - no obvious

biological hazards were found in glass
manufacturing processes

5.3 chemical health hazards-sand, silica,
organic solvents (in mold maintenance
division)

5.4 psychosocial health hazards - shift work
(glass manufacturing process has to
proceed for 24 hours daily or the furnace
will suffer damage)

5.5 others - lead, fuel, sulfur dioxide, carbon
monoxide, glass blowing (deformity of
oral structures, emphysema), heat cata-
racts, carcinogenics.

The International Agency for Research on

Cancer (IARC)® has classified manufacturing of art
glass, glass containers, and pressed ware as class 2A
(probably carcinogenic to humans), and manufacturing
of flat glass and special glass as class 3 (not classifiable
as to its carcinogenicity to humans).

6. occupational health problems in glass
manufacturing industries in Thailand and other
countries ¥

Potential health problems from glass
manufacturing processes are :

6.1 problems from physical health hazards -

noise-induced hearing loss, heat rash, heat

msdszaassnnnad e gmsitoeinonszuvuiniserdiownsie
Tuaemilsznounts TaeldTssnmutuiudunyy

669

cramp, heat exhaustion, heat cataracts,
heat stroke, thermal burns, cut wounds,
eye injuries, and poor light increasing the
likelihood of injury
6.2 problems from chemical health hazards -
silica and silicosis, organic solvents and
adverse effects to the liver and neurologi-
cal system, sulfur dioxide and adverse
effects to the respiratory system, carbon
monoxide and adverse effects to the
respiratory and cardiovascular systems
6.3 problems from psychosocial health
hazards - stress and adverse effects on
physical and mental health
6.4 carcinogenicity
As yet, existing data demonstrates that there
has been noise-induced hearing losses, thermal burns,
cut wounds, eye injuries, but not silicosis and cancer.”
Moreover, there has been no study addressing
psychosocial health problems in glass manufacturing
processes.
7. occupational exposure assessment
Occupational exposure assessment"”’ could be
performed by individual or personal dosimetry, by
expert assessment, or by job exposure matrix (JEM).®”
8 non-occupational exposure assessment
Non-occupational exposure assessment of glass
manufacturing workers should include, at least, smoking,
indoor and outdoor air pollution, and non-occupational
noise exposure. The investigators alsoproposed means to
assess those parameters.“”™
9. current occupational health service system :
problems and obstacles
Occupational health services could be

comprised of 2 components: ¥
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9.1 off-site services or services provided by
other facilities - health club membership,
preplacement and periodic physical
examinations by private hospitals, treat-
ment of ill or injured workers referred to
private hospitals.

9.2 on-site services - exercise equipment and
facilities, in-house medical/nursing
services, other safety and environmental
services.

Major obstacles noted were lack of competent
personnel,(z) lack of planning, guidance and evalu-
ation, and exclusive emphasis on curative measures
while ignoring other comprehensive health service

components.

Discussion

Glass manufacturing process personnel
were exposed to several health hazards - noise, heat,
cut wounds, eye injuries, thermal burns, etc.. Existing
health recording systems were not analyzed and fully
utilized. On-siteoccupational healthservices are in-house,"”
therefore close to the problems and more likely to
obtain useful information than other types of services.
However, they are individualized, lack competent
personnel, lack direction and development, and they
also lack research to lead them in the appropriate
direction. We recommended that ideal characteristics
of on-site occupational health service systems be as
stated below :

1. comprehensive (health promotion, disease
prevention, treatment, and rehabilitation or at least the
first three) and be sustainable

2. employers realize the program significance

and give support

Chula Med J

employees participate
cost-effective and benefits > cost

competent personnel

o nop W

integration into SHE (safety, health,

environment)

Conclusion

In addition, we recommended a research
program to develop a holistic occupational health
service consisting of :

1. studies on the current situation of
occupational health service systems in Thailand, which
may differ depending on size (number of employees),
origin (foreign owners, state enterprises, Thai owners);
including data on physicians’ functions and roles,
nurses’ functions and roles, employers’ perspectives,
employees’ participation, and SHE (safety, health, and
environment)

2. classification into groups according to their
potentials and employees, collection of baseline data
(raw materials used, work processes, health hazards,
etc.), solicitation of expert opinion, e.g., physicians,
improvement of the current health service system
towards the ideal characteristics, and evaluation

3. establishing the optimum model for
recruiting, training , and functions and roles of factories
health volunteers

4. conducting cost effectiveness analyses and
cost benefit énalyses of the service system

5. improving environmental exposure
assessment processes

6. establishing the optimal early detection and
surveillance system in the context of occupational and

workrelated diseases

7. investigations aimed a treducing noise-
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mduced hearing loss and design of a Hearing Conservation
Program'®

8. exploring carly detection processes for
noise-induced hearing loss

9. establishment of a national accreditation
program'” to accredit and improve laboratory
performance and standards which will have a positive

impacton the occupational health services, both on-site

andoff-site.
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