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OPEN TECHNICAL SEMINAR

IN THE FIELD OF
OCCUPATIONAL HEALTH
“(IN TNDONESIA)

Duratien : January 16, 1992 (Thursday)

Place : 3rd Floor Blok A "Ruang Rapal Pimpinap”
Ministry of Health _ '
Address : J1. H.R. Rasuna Said Kav.X 5 No.4-9
Jakarta Selatan.

Phone  : 5201595, 5201598, 5204395

PROGRAMME

8:00 - 8:30 Registration
8:30 - 8:45 - Greeting and Opening Annauncement by Mr. Akira Takahashi, Resident
Representaive of JICA Indonesia office
- Opening remarks by Professor Yoshimura, the Team Leader
- Upening remarks by Mr. Darwanto, Secretary Generat of Ministry of
Manpower _
- Opening remarks by Dr. Moch., Harly Soeradi, SKM, Secretary General
of Mianistry of Health
{Break)
8:45 - 9:15 Out line of JICA and its activities
Lecture by Mr. Alsushi Fukuda, Staff of Training Division, Kyushu
International Centre, Japan Internafional Cooperation Agency
9:15 - 9:45 Report on the Current Situation Uccupaiionéi.ﬂeallﬁ in'fndonesia
- Lecture by Dr. Widyastuti Sunala Wibisana, Msc.PH, Head of
Directorate of Communiiy Parfiéipﬁtinn, Ministry pf Healfh 
- Moderator by Dr. Payaman J. Simanjuntak, Director Gemeral of

Industrial Relation and Labuﬁr Standard, Ministry of Manpower



10:00 - 11:40
12:40 - 14:20
14:35 - 16:15
16:15 - 16:45
16:45 -

{Break)

- Lecture by Professor Yoshimura .

- Moderator by Dr. Nyoman Kumara Rai, MUH..DTFH. Directore of
Planning Bureau, Minislry of Health

Title: "The Role of Epidemiolugy in.ﬂccupational Héalth"

| —.An ﬁpidemioiogical.Appfoﬁéh to Uccupatfonai Cancer -

(Lunch Break)

- Lecture by Professor Tanaka

. - Moderator by Dr. Brofo Wasisto. MPH, Direcior General of Medical

Care. Ministry of Health
Title: AThe_Rele of Indusirial Hyglene in Occupgtional Health”
. Noise and Noise Control - |
(Break) ' -
- Lecture by Professor Kumashiro
- Moderator by Dr. S.L, Leimena, MPH, Director General of Communily
Health, Mihisiry of Health
Title: "The Role of Ergonomics in Occupational Health”
'-'An_EfguﬁumiCs Approéch lo VBT (Visuval Disply Terminai)
Operation -
Genéfalrdiﬁéu$si0n
tPresentation of Certificales to the atlendants

Closing address by Professor Yoshimura

(¥ To the attendants., a certificate of attendance will be anaunced)

This'Pngramme is performed as a part of lhé technical fellow-up service by

Kyushu International Centre of Japan Inlernational Cooperation Agency (JICA)



OPEN TECHNICAL SEMINAR IN THE FIELD OF QCCUPATIONAL HEALTH

L& )R b

INDONESIA
No. Name Present Post .
1 Dr.Soekarno pirector of Qccupatlonal Safety and Heatlh,
Ministry of Manpower
2 Mr.Tumber Saut Staff Sub- Directorate Deveopment of Occupational
Parulian Siahaan safety & Health, Directorate of Occupatlonal
safety ‘& Health, Minlstry of Manpower
3 Mr.Pungky Widiatwmoko section of Institutions & Expertises (QSH
pevelopment, Directorate of Occupational Safety
and Health, Ministry of Manpower
4 Mr.Suripto Staff Directorate of Community Particiipation,
pirectorate of Community Participation
Ministry of Health
5 Mr.Petrus Gitomario chief of Traditional Health Manpower Section,
Directorate of Community Participation,
Ministry of Health
6 Ms.Ika Hendryaswati Directorate of Community Participation,
birectorate General of Community Health,
Ministry of Health :
7 Ms.Erna Tresnaningsih pirectorate of Commuhity‘Participation
Nursalim Directorate General of Community Health,
Ministry of Health
8 Ms.Retno Widowati MD Head do Sub—Depérfmeht Allergy - Immunology,
Soebaryo Department of Dermato - Venerology,
Medical Faculty, Indonesia University
9 Mr.Muchtar Armen Head'of Clinical Pharmacology Unit,
pr. Cipto Mangunkusumo Hopital
10 Dr.Basri Abbas Instalasi Gawat barurat, RSCM
11 Ms.Rita wWahidi Emergency Department,
Kemala, SKP Dr. Cipto Mangunkusumo Hospital
12 Dr.Djoko Widodo Interna, Dr. Cipto Mangunkusumo Hospital
13 Dr.Nanang Sukmana interna, Dr. Cipto Mangunkusumo Hospital
i4 Ms.Poppy T. Tebet Community Health Center,
Hendrawan Ministry of Health
i5 Mr.Djuhari Surya Chief of Section Health Manpowér Mbﬁility
Putra Health Division, Ministry of Health West
Jawa Regional Office

QT -




M. Eng.

No. | Name Present Post
16 ‘Dra.Rosjida Head of Oc¢cupational Health Section,
Ministry of Manpower West Jawa Reglonal Office
17 Ms.Rosa Christiana Directorate of Community Participation,
Ginting Directorate General of Community Health, MOH
18 | Mr.Sugiharto Supari Environmental Health Section, Directorate oOf
T Community Participation, Minstry of Health
19 Msg. Louise Directorate of Cuommunity Participation,
Ferdinandus Directorate General of Community Participation,
. Ministry of Health
20 Ms.Widyastuti Head of Directorate of Community Participatibn,
Wibisana Ministry of Health
21 Dr.Bedong Head of Section Labour Health Service of the
.Mohammad Ali Labour Health Inspector- ate Coordination{DBPNKK)
Directorate General BINAWAS, Ministry of Manpower
22 Mr.A. Chalik Jaman Chief of Section of Industrial Hygiene Working
: Environment, Ministry of Manpower
23 Mr.Dahlan Permono Indonesian National Safety and Health Council,
: Ministry of Public Work
24 ‘Dr.H., Aminuddin - Occupational Health and Industrial Hygiens,
: Ministry of Manpower
'25 Mr.Nasrul Sjardef - vice Secretary, The Indonesian National Safety
: : and Health Council, Ministry of Manpower
26 Mr.Suprapto MD - Doctor of the Health Centre, National Land Board
27 Mr.Harinto QOetaril Health Division, State Secretariat of the
Repubulic of Indonesia
28 Ms.Sri Sumarti. Health Division, State Secretariat of the
Susworo Republic of Indonesia
29 Prof.Dhr. Karnen Garna -Head of Division of Allexgy and Immunology,
Baratawidjaja °. Department of Medicine, Faculty of Medicine,
Indonesia University
30 Dr.Hamdanl .Zain, Head of Medical Physics Department,

Indonesia University




Present Post . .-

No. Name
31 Drs.Anwar S§. Ibrahim. Medical Physioé Department, Indoneéia University
M. Eng. Sc. ) - o :
32 Mr.Gendrowahyuhono Researcher, ‘National Institute of Health Reseérch
Saronocdipurbo and Davelopment, Ministry of Health )
33 Mr.Bambang Heriyanto Researcher, National-lnstitute of Health Research
. and Development, @ Minigtry of Health
34 Mr.M. Edhile Sulaksono Researcher, National Institute of Health Research
~and Developmant . Ministry of.Health.
35 Dr.Yanti. Wijaya . Research Sclentist,’ National Institute of Health
Research & Development Ministry of Health
36 Ms.Mégdarina D.A.  Research Scientist, National Institﬂté 0f Health
: . Research & Develop- ment, Ministry of Health
37 Dra.Mishadiarly .Regearcher, Communicable Deseases Research'Centre,
Ali Syarif National Institute of Health & Development,
Ministry of Health
38 Mg,81iti Sundari Reseafcher; Communicable Deseases Research Cehtre,
Yuwono ‘National Institute of Health & Development,
Ministry of Health
39 Ms.Rabea Pangerti ‘Researcher, Communicable Deseases Research Cehtre,
Jekti DVM National Institute of Health & Development,
Ministry of Health
40 Ms.S8irait Anna Maria, - Regearcher, National Institute of Health Research
SKM & Development, Ministry of Health
41 Ms.Ratih Oemati, Researcher, Nationai Institute of Health Research
nFM & Development, Minlstry of Health
42 ﬁs.Rustika Researcher, National Institute of Health Research
& Development, Ministry of Health
43 Ms.Ekowati Rahajeng, _Researcher National Institute of Health Research
SKM & Development, Ministry of Health
44 Ms.Tonil Murwanto - Regearcher, Natiohai Ingtitute of Health Reseérch
: & Development,  Ministry of Health
45 Dr, Budiman

Faculty of Medicine, Indonesiad UniverSity::




Ms.Lusi Wachidah
widawati :

No. Name Present Post
46 Ms.,Rusjda Hadjerat Directorate of Community Participation, Directorate
' General of Community Participation,
Ministry of Health
47 Ms.Supraptinl, SKM Researcher, Healht Ecology Research .Centre,
Ministry of Health"
48 Ms.Djarismawati, SKM Researcher, Healht Ecology Research Centre,
Ministry of Health
49 Dra.Athena Anwar Researcher, Healht :Ecology Rescarch Centre,
Ministry of Health
50 Drh.Rita Marleta Researcher, Healht Ecolegy Research Centre,
Dewi Ministry of Health
51 Ms.Lucia Malem - Researcher, Research and Development Institute,
Tarigan Ministry of Health
52 Drs.I Ketut T. Researcher, Puslit P.T.M., Resgearch and
Riyasa Development Institute, Ministry of Health
53 Mr.Satmoko - Head Section of Hazardous Substances,
Wisaksono Drug and Food Control
54 Dr.Sukri Sahab Ministry of Manpower
b5 Ms.Rahjati Student, Occupational Health Department,
) Faculty of Public Health, Indonesia University
56 . Mz.Tiur Riana K. Student,  Qccupational Health Department,
Samosir Faculty of Public Health, Indonesia University
57 Mé.Wiwiek Kusumastuti Student, Qccupational Health Department,
Faculty of Public Health, Indonesia University
58 . Ms.Evindiyah ‘Student, Public Nutirition Department,
Prita Dewil Faculty of Public Health, Indonesia University
59 Ms.Elviyanti Student, Public Nutirition Department,
"Martini Faculiy of Public Health, Indonesia University
60 Student, Public Nutirition Department,

Faculty of Public Health, Indonesia University




No. Name Present Post
61 Mr.Setyo Tyas Jarwanto Student, Occupational Health Department,
: -} . Faculty of Public Health, Indonesia University
62 Mr, Sholikhin Jawadal Environmental Health, FEM-UL
Furgon ) : ) : o
63 Ms.Rini Haryati Student, Occupational Health Department,
‘Faculty of Public Health, Indonesia University:
64 Ms.Rita Anggreni - student, Occupational Health Department,
Faculty of Public Health, Indonesia University -
65 Mr.Gunawan Sandy Student, Occupational Health Department,
Faculty of Public Health, Indonesia University
66 Mx, Husein Habsy Student, Occupatiorial Health Department,
Faculty of Public Health, Indonesia University
67 Mr.Yusuf Rifai Romli Student, Environmental Health, FKM UI
68 Mr ., Baeguni Student, Occupational Health Department,
Faculty of Public Health, Indonesia-University
h9 Ms. Lusye Suparman Student, Occupatioﬁal Health Department,
Faculty of Public Health, Indonesia University
70 Mr.Usep Salehudin Student, Epidemiology, Faculty of Public Health,
. Indonesia University o
71 Mr.Xurniawan Rachmadi student, Health Education & Behavioral Science,
Faculty of Public Health, Indonesia University
72 Mr.Mangisi Raja Student, Occupational Health Department,
Simarmata Faculty of Public Health, Indonesia University
73 Mr.Rahman Abdul Student, Odcupational Health Department,
Faculty of Public Health, Indonesia University
74 Mr.Sahid Kuntoro

Srisandono
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OPEN TECHNICAL SEMINAR

IN THE FIELD OF
OCCUPATIONAL HEALTH
(IN THATLAND)

bate: Januvary 21, 1992

Ptace: Rajdamnern Room, Primcess Hotel

PROGRAMME
Registration

Greeting and Dpening Address by Mr. Nobuji ABE, Resident Representa-

tive, JICA Thailand OBffice and Professor Yoshimura, the Team Leader
Butiine of JICA and its activities by Mr. Atsushi FUKUDA
Introduction of Thai Distinguished Speaker

Current Domestic Report im Occupational Health in Thailand by

Dr. Chaiyuth Chavalitmitikul, Birector of NICE, Deparimen! of Labour

Current Domestic Report inm Occupational Health in Thailand by

Ms. Yuwadee Jompituck, Head of Training and Disemination Sectiion,

Occupational Health Division, Department of Health

Coffee Break

Lecture by Professor Yoshimura

Title: The Role of Epidemiology in Bccupational Heallh

- An_Epidemiological Approzch to Dcecupational Health
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15.

15.

17.

17,

18.

20

10

30

30

40

30

1

1

13.10

15.10

15, 30

17. 30

17. 40

18.30

Lunch

Lecture by Professor Tanaka

Title: The Role of Industrial Hygiene in Dccupational Health

- Noise and Noise Csntrdl -
Coffee Break

Lecture by Professor Kumashiro:

Title: The Role of Ergonumics-in'ﬂccupational Health
- An Ergonomics Approach to VDT

(Visual Display Terminal) Operation -

-Break

Gieneral Discussion

Presentation of Certificates to the attendants, Closing address by

Professor Yoshimura, and Friendship Party



OPEN TECHNICAL SEMINAR IN THE FIELD OF OCCUPATIOMAL HEALTH

ZME Y AL

THALLAND
MNa. Name Pregent Post
1 Mg, Ladda Thumkarun Department of Health
2 Ms.Wanpen " Department of Health
Patcharatrakul
3 Ms . Preeyanuch Department of Health
Buranasomphob
4 Mr.Siriwan Chancharoen " Department of Healfh
5 Mr.Piti Pardarwong bepartment of Health
6 Ms.Yuwadee Jompitak Department of Health
7 Ms.Malee Mongkolchaipuk Department of Health
8 Ms,.Saijai Department of Health
Pini jvechakarn
9 Ms.Soisuda Kesornthong Department of Health
10 Ms.Praphasri Department of Health
Termvidchakorn
11 Ms.Maiporn Pushpakom Department of Health
12 Mg.Narimon Tandhanskul Department of Health
13 Mr.Kajonsak Department of Health
Watanamongkonlap
14 Ms,Narintra Limvisist Department of Health
15 Mr.Somchai Yingsom Department of Health




No. Name Praesent Post
16 Ms.Saengchan Anantamee Department of Health
17 ¥s.Sagsinadda Suwanno Department of Health
i8 Mr.Narong Neatsarika Department of Health
19 Ms.Varasri Sitalapruek Department of Health
20 Ms;Somchint Pilouk Depaftment of Health
21 Ms . Thongpunchung NICE:
_Intaraluks
22 Mr.Prakob Bunsawang NICE
23 Ms.RKarnchana Karnviro) NICE
24 Ms, Jiranud Kongsook NICE
25 Ms . Kanokkarn Dhuvabhark NICE
26 Mr.Chatchai NICE
Pataramongkonrit
27 Ms.ﬁaraporn Daowerakul NICE
28 Ms.Vorawan Chaimuang NICE
29 Ms.Sumalee NICE
Chanacharnmongkol
30 Ms.Sudthida NICE

Krungkraiwong

18 —




No. Name Pregent Post
31 Mz.Chotima Sribuaiam NICE
32 Ms.Ladda Tangjintana Occupational Safetly and Health Inspectorate
33 Ms.Piyaporn Chautipun Occupational Safety and Health Inspectorate
34 Mr.Arkom Maison Occupational Safety and Health Inspectorate
35 Mr.Kiattisak Boonsanong Occupational Safety and Health Inspectorate
36 Mr. Tornchaya Namngern Occupational Safety and Health Inspectorate
37 Mr.Amnuay Poorahong Occupational Safety and Health Inspectorate
38 Ms,Jutapanit Glinfuang Occupational Safety and Health iInspectorate
39 Mr.Narin Boonprom Occupational Safety and Health Inspectorate
40 Mr.Bunleng Kokkhuntod Cccupational Safety and Health Inspectorate
41 Mr.Somnuek Phakpanich Occupational Safety and Health Inspectorate
42 Ms.Benjamas Seagate

Thongkaimook
43 Ms.Nolvadee Seagate

Liangsoontornsids '
44 Ms.Pattamaporn ‘Seagate”

Chaiprapa
45 Ms.Patratipa Department of Labour

Kanchanaguha




No.

Name

Present Post

46

Ms.Ariya Limsuwat

Department of Labour

- 20—




OPEN TECHNICAL SEMINAR

IN TIUE FIELD OF
OCCUPATIONAL HEALTH
{(IN PHILIPPINES)

Date : January 24, 1992 (Fri)

Place : Address: Qccupational Safety and Health Center
North Avenuve Cor. Agham Road
Diliman, Quezen City

Phone:  99-67-27

PROGRAMME

7:45 - 8:15 Regislration
§:15 v‘8:30 - Greeting and Opening Annovuncement by the_President of JICA
Philippines Office Opening remarks by Professor Yoshumura, the Team

Leader

8:30 - 9:00 Outline of JICA and its activities
(Break)
9:10 - 10:10 Activily Report from The Occupationa! Safety and Health Cenier
(Break)
10:20 - 12:20 Lecture by Professor Yoshimura
Title: ‘The Role of Epidemiology in Occupalional Health’
- An Epidemiological Approach to fccupational Cancer -
(Lunch Break)
13:10 - 15:10 Lecture by Professor Tanaka
Title: ‘The Role of Industriat Hygiene in Occupational Health’
- Noise and Noise Control -
_(Breik) |

15:30 - 17:30 . Lecture by Professer Kumashiro

— 21—



Title: ‘The Role of Brgonomics in Occupational HealtW
- An Ergonomics Approach to VDT (Visual Display Terminal)
‘Operation -

(Break)

17:40 - 18:30 General discussion

18:30 - tPresentalion of Certificates to the attndants
Closing address by Professor Yoshimura
Friendship Party

(¥ To the attendants, a certificate of altendance will be awarded)

This programme is performed as a part of the technical follow-up service by

Kyushu International Centre of Japan International Cooperation Agency {JICA).



OPEN TECHNICAL SEMINAR IN ‘PHE FIELD OF OCCUPATIONAL HEALTH

2MmE YA
PHILIPPINES
No. Name Present Post
1 Mr.Hellsilasi L. ‘Bureau of Working Conditions,
Magawvay Department of Labour and Ewployment
2 Ms.Agnes A. Ramos Occupational Safety and Health Center
3 Ms.Ma Carmen Valencok Bureau- of Working Conditions,
Department of Labour and Employment
4 Mr.Erick Igual .Burearu of Working Conditions,
Department of Labour: and Employment
5 Ms.Ma. Lourdes S. Qccupaticnal Safety and Health Center
Pimentel
6 Ms.Ma. Condordia B. Cccupational Safety and Health Center
Cwello ’
7 Ms.Ma. Lulsa . Institute for Occupational Safety and Health
Ramos-Tingo Development
8 Mr.Genernso. T. Occupational Safety and Health Center
Payongayounyg '

9 Ms.Clarissa G. Yu Occupational Safety and Health Center
10 Mr.vVictoxr S8d.0Ortega. Occupational Safety and Health Center
11 Ms.Imelda Meneses Bureau of Working Conditions,

Department of Labour and Employment
12 Ms.Ma. Lourdes B, Cccupational- Safety and Health Center
Buelva ECD
13 Mr.Ma. Beatrice G. Occupational Safety and Health Center
Villanueva
14 Mr.Ariel Castro Filipine Labour Advocates on Occupational Safety
and Health
15 Mr.Felixberto L. Bureau of Working Conditions
Querijero




No. Naim
16 Ms.Elena C. Quefijero. Bureau of erkingibonditions
17 Mg.Cristina A. Liveta Bureau of Working Conditions
18 Ms.Ma. Jesusa Gatpandan Cccupational Safety and Health Center
19 Mg.Belinda H. Qccupational Safety and Health Center’
Santibanez -
20 Ms.Elsa Villarente Occupational Safety and Health Center
21 Mr.Elmer G. Benedictos | Department of Health
22 Mr.Mindo S. Bahia Department of Health
23 Mr.Reynaldo A. Surdilla Gccupational Safety and Health Center
24 Ms,Susan R. Yu-Sison Occupational Safety énd Health Center
25 Ms.Juliana D. Marasigan Occupational Safety and Health Center
26 Mr.Rene N. Timbang NCDCS, ' Department of Health
27 Ms.Nelia Granaducos Occupational Safety and Health Center
28 Mr.Francisco Estacio Employees Compensation Commission
29 Ms.Meditrina B. Bureau of Working Conditions-
Vergel :
30 Mr'Feuc&th- Castroll Occupational Safety apd Health Center




No. Nam
31 Ms.Cecllia R. Pelayo Philippine College of Occupational Medicine
32 Mr.Manuel Wilson 0. . Bureau of Working Conditions

Estrada
33 Ms.Sharon S. Rego3( _Occupational Safety and Health Center
34 Ms.Ma. Imelda $. Santos
35 Mr.Dominic Paul T. Health Division-CCS, Ateneu

Piamonte
36 M7 .Redempta V. Agquino Bureau of Working Conditions
37 Mr.Emiliano I. ﬂgcado Occupational Safety and Health Center
28 M .Marilon D. Renales Dept. of Env. and Occupational Health
39 | Mg.Rose Unnbao Occupational Safety and Healt{HCD)
40 Ocecupational Safety and Healt(HCD)

Mr.Noel Espinosa




[ Summary of the Lecture )
Lecture was'given lo participants, stressing to the folluwing'points.

1. What is epidemiology?

2. What can be done with epidemiology?

3. Basic approach in epidemiology.

4. Epidemiological approach to occupational cancer.

5. Risk assessment and risk management in occupatjnnal heal th.

Through the lecture, if waé stresséﬁ that figure is very important to lake-
further action, and ihat epidemiologic approach tan be used to evaluate the
fact ohsefﬁed at work site and io interpret the figtres ﬁr statistics
obtained in unbiased way.

Two exampleé of hepatoahginsarcoma among PYC plant workers and lung cancer

among gas workers have been used in the lecture.

Then, it was told that epidemiclogical methods play on imparlant role to sel

work environment criteria using 4 step risk assessment approaches.
Finally, it was noted that epidemiological thinking way should be a basic

approach to realize the fact and sheuid be used in various prefessions in

gccupational health.
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too basic just right toe advanced no answer

nm 25 : 0 _ 1

b HkOH-fHE (BREEHD)

A B o D

8 7 13 T

: The Role of Epidemiology in Occupational Health
: The Role of Industrial Hygiene in fccupalienal Health

. The Role of Ergonomics in Occupalional Health

o O =P

L ALl

c HMMOEXEFIHTRLEECBHEISC, (EHEESH D)

EERE¥aHoEH. EEorE 14
KABREEOBIEE R 1
BEEEZAHOWHERR 5
BEBEONE 5
R AR 4
- - T
&0t 17
e N
d £ oih

EIF-DHEOTEE, YESHFOL IS DBEOENALEMWAEENE L,

.__'34 ——



i—-2. 4 A
B LT o= b (318) OREEREUTOLED,

a bBIFe—nlLA

' ‘ too basic just right too advanced no answer

l S 28 1 0

b HKEOb-HFE (WEEZXELD)

A _ B C D ‘1

4 6 13 15 ]

: The Role of Epidemiology in Occupational Health
: The Role Uf'[ndﬁslriai fiygiene in Cccupational Health

: The Role of Brgonomics in Deccupalional Health

o o W o>

cAll

¢ BHMOERE¥HAYTROLEELBME I BREESD)

LEME - ESS0OEACLEFE. r0okedsE 13

EREZHTFOHN. NREORE 5

% % | 5

Bi%. | — 4

= | o

zoh | - * 12
d Eo

B —OHEOEERE., MENHFOVL IS —OEOEN. 0% AT ok
BEGEELRBMULIE I+ BRI RVEERNE L,

— 35 —



1-3, 240~
ERLET o —b (358) OSWEREUTOLED,

a kIF—0L

too basic just right too advanced 0o answer

0 35 .0 0

b RGOS LHR MEEAESHD)

A B ¢ D

3 o | W 22

: The Role of Epidemiology in Occupational Health
. The Role of Industrial Mlygiene in Dccupational Health

: The Role of Ergonomics in Occupational Health

o I o S o B

:Ald

¢ BROEYRE¥HABCHRLEFCHMBRILLH (HHEELD)

EEEENTOHEM, HHSOLE 115

RUB B 0 % | I

EEEZAFOHERR - .

KETE R & DRI i ] e

HahE & O T 0BT ¢

Z ol | o1
d zof

i -OMMOEE. BEAHOL > —OWEOHME b LY ERAKS L,

—36 -



L R ODIERIAN,

L. RETEE~OT7 >/ — b (RER¥I-2BAOREFERE ST
L =1 AYExyT (118)
a PETEAZMBOERLSE. SO CCOBERAGINTWLE T,

-
All Most Some A Little No Answer
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—;;nd ' _ S ) 5
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others _ 0 _J
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All Most Some ALittle None
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up to date academical / technical information 6
technical literature ' 4
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9. REVIERSNE

LIST OF PARTICIPANTS OF GROUP TRAINING COURSE

IN OCCUPATIONAL

HEALTH

FROM ITNDOINES IA
Mo. Year Name - {Age) lost - Latest Education llome Address
Participated ’
: Chif of the !-!edical".Centre Medical Faculty Jln. Cidodol. 51,
1 19856 M. R.SUPRAPTO in the Stale Sccretariat Diponegoro Univercsity | Jakarta Selaten
57 {4} of the Republic of Indonesia | (1954-1954) Indonesia
A ¥ 3 7 BLAHRR
FHRER 2 -
. Stafl of Ocoupabional lléaltll M.D. University of Jalan Dewi: Sackika
2 1986 Hr_ . AMINUDDIN Sub Directorate Gad jah _Ma(la (1973} Gang Haji Ma'i
Department of Manpower . 77 [ No.28 Ri.U03 Rw.
48 (53) : 013 Cililiten
Jiithis : Kecil, Jakarta
B R R Timur, Indonesia
Chief of Teluk Jambe Pubii M.D. Atma Jaya Univ. | Kmp. Sukagalih, -
3 1986 Mr.Gito Mario PEIRUS Realth Center . (1979) | Teiuk Jambe,
Department of YHealth Karowang,
40{53} West Java,
Rl Fhwd - Dy Indonesia
IR IR
Chief of Section Lahoratory Hedical Faculty J1. Padali No. 68
4 1987 Mr. Bjubari and Installation Serv. University of Zagreb | Bandung :
SURYASAPUTRA ¥est Java Health Depariment Yugoslavia {1269) | Indonesia
52 (53) . :
T+ THINZREER
B3 - BRI
Head of Occupaﬁio_nal Health Biology at Padjadjaran | J1.Hakata No. 21
5 1988 Ms. ROSJIDA Section University ' Bandung, 40113
38 (4} Region Office, Dep.of Manpower | (1973-1979} West Java
West Java Province Indonesia
P9 v THIR AMER
AEREYIRELT
Medical Docter Facult.‘;' of Nedicine Tebet Barat
6 1989 Hs.Poppy Trisnawati Tebel, Community ilealth Centre _ Trisakti University Dalam I 1/29
THENDTRARAN : (1980} Jakéri;a Sflatan 12810
4z (4} | Indonesia '
Ty MR (RIEHERT -
First Aid Teacher Fuculby of Medicine - | Puri Indoh v/13
7 1990 Ms. Irna Susanti Indonesia fled Cross - University OF Atmajaya i Jakacta 11610
" HARDIAWAN TEL:5641839
31{0)
£ RSP
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LIST

IN OCCUPATIONAL HEALTH

OF PARTICIPANTS OF GROUP TRAINING COURSE

FROM THATLAND

No. Year Name  (Age} Post Latest Education flome Address
Part.icipated '
o Labour Officer {Occupational | B.A. (Liberal Act) 72/1, Nuan Noi Lane
1 1985 e Safety and llealth) Thamsasat University | Ekamal Road Bangkok,
' C Ms. Patrakipa Labour Standards Division (1971-1975) {10110)
KANCHANAGURIA Department of Labour Thailand
38{4) Ministry of Interior
NISEHIR SR
EERESIRIIUSE
Physician : Dipromate at Univ.of 1 1584-86 New Read,
2 1986 o Division of Occupational London (Venereoalozy) Bangrak,
Mr.Sirisopana lfealth . (1984) Bangkok
NARONGH 1B Department of liealth M.Sc. (Occtpational Me- | 10500 Thailand
Kinistry of Public llealth dicing} National Univ.
{REEA . AR EARERRT of Singapore{1946)
Head of Economics and Hahidol University 782/30 Pechakasem 3rd.
3 1987 Ms. Ben jamas Physiology Section (Environmental Healih) | Bangkok
~ THONGKAIMOOK Department of Labour {1976-78) Thailamd
- Ministey of Interior
38 (%} ISR
: . : Dccupational Hygienist B.5c. Mahidel Univ. 25/420 Sol,
4 1988 Mr. Tangki jLhaworn Oceupational Health Cenler (1378) Srichaithong 23,
' - OPAS - - . Ministry of Public Health Jaengwattana Road,
3 : Parkkret,
S Nnuthahuri.
AR ST Thailand
: } Labour-Safety Inspector Mahidel University £20 101 Phrannok Rd.,
5 . 19889 Ms. Sumalee ) Institute for the Improvement | B.Sc. {(1977) Banghok Noi,
:  CHANACHMNDNYONGHOL of Yorking Conditions and ¥.Se. {1982) Banghok 10700,
Environment Thailand
370 Department of Labour
RS SRS
o : - S o Lahour Administration M.Sc. at Mahidol Univ. { 49/84 Buddhamonthion Sai,
8 1990 Ms.Piyaporn' .- Department of Labour 4 Road,
: : “CIAUTIPUN Binistry of Interior Amphoe Sapran,
o Nakornpralhom Provinces
39{#) _
' i tEsprimpslU A
_ e Lecturer - M.Sc. at Mabidol Univ. | 123/1103 Ban Soon Paat 5
7 1991 Mr.Pisit Faculty of Medicine, {1988) Khon Kaen University,
. JODKING _ Khon Kaen University . khon Kaen, 40002,
2(F) - Thailand

23 Ay KU BT




LIST OF PART]I CIPANTS OF GROUP TRAINING COURSE
IN OCCUPATIQNAL HEALTH
FROM PHILIPPRPINES
No. . Year Neme  {Age) Post Latest Edﬁcatiou llome Address
Participated '
: D Resitent Physician Doctor 0f Medicive ;{35 Kanlaon St.,
1 ‘1986 is, Dina Vera DIAZ Lung Center of the I’hilmpines University of Santn Quezon City,
o : o | Tomas = . Philippines
38 {#r) C R (1974-1978) - 3008
2 Y ViR |
Chief Labéut Standards Weifare Boctor of Medicine  |-2618 Enrique St.,
2 1986 Mr. Monuel -Wilson Officer, = -Bureas of Working {University of the East | Halate;
0. ESTRADA Jp. Condition, Ministry of Lalwour | Roman Magsaysay Memo- - Mani la,
8(H). and [rploiment o rial Medical Center | Philippines
' ' A S B {1974-1978)
HUEES | |
_ - Medical Officer Bector of Medicine | 123 A.Luna
3 1985 M. Francisce A Bployeés Compensation Far Enstern University { Project 4,
ESTACIO Comnission. {occupational lealth) | Quezon City,
] . {1960-1965) | Fhilippines
53 (73} o .
RATHRIA FLAGENT
Labour Standards and Welfare | B.Sc. (Chemical Fngi- - | 118-G J.Dasa St.,
4 1986 Ms.Ma. Buelva 1OURDES B. { Officer, Bucesu. of Working ! neering)Famantasan ng | San Juan,
: Conditions Ministry of Labour {Lungsod ng Malaysia Metre Manila,
() and Employment (1982}  t Philippines
FHEmm A ?ﬁi'}ﬁ»igﬁ
?i‘?fi)}&iﬁﬁi[g'"
. Sr. Industrial llygienist Poctor of Medigine . | No.28 Bach St.Ideal,
5 1987 Us.Telicidad T. Department of Labour and Fm- | Far Castern University ! Subdivision Capital,
CASTRO 1I ployment {Internal Medicine, District Quezon City,
. Cardiology, Infectious | Pholippines
40 (%) FishEm & Disease)
B il7ich Yk o {1971-75}
. . Lobour and Employment Devetop- | D. Sc. Mapua Institute | 641-8 Elﬁi_ri_ri'o hve., -
6 1988 Hs. Ma. b. Cuello ment. Officer - of Technology (1982} Tambo, Paranaque,’
CONCORDIA Bureau of 'ﬂorklng (,ondltmns Melro Manila,
Dept. of Labqur and" Enployment Philippines
SR R
: Industrial llvgienist B.Sc.Mniversity of the 851{3.(,aong Street,
7 1989 Ms. Malba Y. SACRO Bureau of Working Condition | Philippines(1976) San Antonio Village,
Department of Labour and M. D.Perpetual Help. | Mokatd, -
3 (#) anloyrrenl, College of Medicine | Metro Manila,
iR &Y RS (1982) | Philippines
x%m&t“ - o
' Imlus\..rial Pygienist Hapua Institute of 18 Naria St.,
8 1990 Ms. Nelia Gatpandan Occupational Saleky.and lleallh | Techmology -

GRANADILLOS
35 (40

Centre -

AR dehty i
PR3-

{Chemical Engineering)

Zapote Suldl.,
Bacoor, -
Cavite, .
Phitippines
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THE ROLE OF EPIDEMIOLOGY IN OCCUPATIONAL HEALTH
AN EPIDEMIOLOGICAL APPROACH TO OCCUPATIONAL CANCER

1. What is an epidemiology?

Takesumi Yoshimura, MD.MPH,.
Dept. Clinical Epidemioclogy
University of Occupa.tional

and Environmenial Health, JAPAN

Epidemiology can be defined as the study of the distribution of disease in human

population and the study of the factors

2. What can we do with epidemiology?

determine the distribution of the disease”.

Epidemiology can 1) assess a problem quantitatively, 2) find causative (preventive)

factors, and 3) evaluate health problem for disease conirol.

3. Basic epidemiological approach

1) Description and analysis of disease distribution Prevafence and Incidence SMR,

PMR, etc.
2) Hypotiiesis Generation
3) Hypothesis testing

i) Observational study .

~- Cross sectional study

. Cohort study . -

— Case control study within a cohort

ii) Intervention study. -

.4. Epidemiological approach to occupational cancer

1) Establisk medical information (surveillance) system for the workers



9) Define the possible ocoupational cancer

3) Describe epidemiological characteristics for the cancer

i) No. of patients

ii) Time trend, place, pefsons {(age, sex, occupation ete.)

4) Clarify the causative (preventibe) factors and cofactors through suitahble

epidemiological methods

5) Apply the scientific knowledge existing to realistic situation to prevent occupational

cancer by regulation

6) evaluate the control program for occupational cancer through suitable epidemiologic

methods

i) assessment of program operation

it) assessment of outcome of the conirol program
5. Principle in Prevention of occupational cancer

1) Early recognition of carcinogenic substances in the work environment through

short-term test, animal experiment and epidemiclogic study
2) Elimination or control of substances known as carcinogen
3) Screening for occupational cancer
6. Development of Long term institutional program (1983 proposed.by Cole & Merletti)
1. A list of known apd suspecied animal carcinogens should be mainfained
2. An exposure-based classification sheeme for occupations should .l..)e developed
3., The national death index should be extended back in {fimeé-

4. Registries of exposed workers should be established
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5. Medical and occupational infm‘mation should be linked
6. Research on improved epidemiologic methodology should be encouraged

7. Ten criteria to assist in selecting occupational exposures for epidemiologic study (TARC

1986)

Number of workers exposed

Level of exposure to workers

Qdality of exposure data

Caercinogenic potential

Evidence of human carcinogenicity

_On going exposure {0 known carcinogens al permissible levels of exposure
Trends in exposure

Control of confounding factors

S L L

Cases potentially atiributable to exposure

it
=

Time since first exposure
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“THE ROLE OF EPIDEMIOLOGY
IN RISK ASSESSMENT

Takesumi: Yoshimura. -

" Department of Clinical Epidemiology,
University of Occupational and Environmental Health, Japan

1. Introduction

In 1981, Brian MacMahod defined that 'epi'demiology is the study 6f' the. distributioﬁ of
disease in human populations, and of the factors that determine that distribution; The predominant,
though not exclusive, purpbse of épidemiology is the understanding of the etiology of human
diseases and identification of preventive measures (MacMahon, 1981). As stated in-the definition,
epidemiological data are derived on]y from human population.

The epidemiologic method consists of three major ¢omponents, which are’ (1) descriptive
epidemiology, (2) analytic epidemiology, and (3) intervention study (Figure 1). In descriptive
epidemiology, based on the observation of disease pattern at issue in human populaﬁ(m’, a working
hypothesis is developed, then the working hypothes is generated is tested by analytic eﬁidqmiolog‘y
based on the observat_ioﬁ of human population. Finally, the intervention study is designed and
conducted to test the working hypothesis in the pbpulation. In an intervention study, an exposure
factor should be assigned io the study population by the investigator just like an animal experiment.
Tt is, therefore, quite difficult {o carry out an intervention study, praciically or ethically, Thérefore
the focus is put on the analytic 'epidemiology in this fieid. In analytic epidemiology, there are
three major approaches, which are cross-sectional study, cohort study, and case control studj‘r.
The cros-sectional study is the study to identify the exposure and the health effect at the same
time. Therefore, temporal association, which is the most important association to judge the causal
association, cannot be obtained. Thus, the cohort study and case control study are ﬁmre popular
to test the hypothesis. The cchort study is a study in which the étudy groups 1o .be compared
are defined in terms of exposure, then the morbidi'ty rate, mortality rate, or other health effects
between comparison groups should be measured. On the other hand, a case control study is a
study in which the study groups to be compared are defined in teims of cutcome of disease s'tatﬁs,
then the past exposure experience between two groups should be compared, to .determine whether
exposure experience is higher among study cases than among controls. '

In risk assessment, for steps have been proposed by the.Nation_al Research Cbuncii in
1983, these are (1) hazard indentification, (&) exposure assessment (3) dose-response assesment, and
(4) risk characterization (NRC, 1983) (Figure 2). In the four steps of risk assessment, how can

epidemiology contribute to each step?
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2. Epidemiology in Risk Assessment

~In the hazard indentification, epidemiologic data have been considered to be the most
appreciable and 'e'sseﬁ'tiai because eﬁidemioibgic data can give us a direct information from human
experi.e'nce, as seen in the evaluation procedure of carcinogenic risk to human by the International
Agency for Research on Cancer (IARC) ‘monograph (IARC, 1987). Epidemiologic approach is,
however, not a powerful 'approach- to _detéct a clue jfor health hazard. Taking an example for
carcinogenic risk o humans,ﬁtemtur’e review was niade to see which approach is major to obtain a
clue for carcinogenic substances listed in the IARC monograph on the evaluation of carcinogenic
risk ‘to humans - The supplement 4 (Yoshimura, ]9_87). Approaches were classified into three
categories, which were (1) clinical observations, (2) epidemiological studies, and (3) experiments.
As shown in Table 1, among 11 chemical carcinogenic su_bstances, evaluaied as definite carcinogenic
substances to huméus, 8 chemical substances are suggested as poss.ibie carcinogenic substances
hy elinjcal obsérvatiens_. ‘None of them were suggestéd as carciuogei}ic by _epidémiological studies.
Three sﬁbstanées out of 11 were sﬁspeéfed by e}-;per:iments. Howevei', when industrial processes
and cecupational eﬁipbﬁ:@é wérefre:v'i.é‘.ved, chree out of seven industrial processes have been
suggested by clinical observations, and the rest were suspected by epidemiologic studies (Table 2}.
All these.'chemical substances oi- industrial processes and occupational exposures have been
finally concluded to be carcinogenic to humans by proper epidemiological data. These results suggest
that the traditional epidemiological approach is not effective to get a clue for carcinogenicity to
.human for chemical substances, but effective for 6ccupa_ti0nai exposures. Also it shows the traditional
epidemiological approach cannot specily the specific substances as carcinogenic because of the
POOT eXposure meas’urement.

In the dose-response assessment, unless biological measurement is available, the
epidemiologic approach is not effective, becaunse traditional epidemiological study usually doesn’t
give us the detailed exposure measurement. But once detailed exposure measurement is available
from humans, various mathematical models are quite useful for dose-response assessment, such
as probit modé], logif modéi, Weibull model,‘qne—hit model, or gamma multi-hit moedel.

. | In exposure asseéément, the _e.xposure measurement is the key issue. In 1968 in Fukuoka,
Yusho incidence occurred: due to ingéstion of rice oil contaminated with polychlorinated biphenyls
(PCBs), polychlorinated d'ibenzofur:a,ﬂs' (PCDFS)', polychliorinated quaterphenyls (PCQs), and even
polychlorinated dienzo_-dibxins_ (PCDDs) (Kﬁratsune 1989).

Estimation of the amouht'.',éf toxic rice oil ingestéd by the patient was made through
interviewing by myself, At that time, informatidn was obtained gnly on the amount of toxic oil
consumed by a .whoIe family. Therefore, based on the frequency of meals at home and the average
oil cpnsumption by sex and age from the Food. Constitution Table, the amount of toxie oil consumed

by a each individual has been ‘estimated for 146 persons, among 421 Yusho cases in Fukuoka,
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STEPS OF RISK ASSESSMENT
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Fig.2 Steps of Risk Assessment
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Table 1 | | |

| ‘CLUE OF CARCINOGNICITY
4- AMNQBi?EIENYL | | | O
égi%nggﬁ%\m ARSENIC 5
ASBESTOS O
BENZENE O
BWNZIDINE O
BCME ' -0
ROV SRS o '
MUSTARD GAS | O
7 - NAPHTHYLAMINE O
SOOTS, TARS AND OILS O
VINYL CHLORIDE - O

Then from the limited déta .froin on]_j i1l patients,A thé tolal amounts of PCBs and PCDFs consumed
by a patient were obtained. The total amounfs of PCBs, PCD¥s and PCQs taken by patients were,
on average, 633, 3 to 4, and 596 mg, respectively, whereas the amounts taken per kilogram per day
were, on average, 157, 0 to 9, and 148 g kg day, respectively. The amounts of PCBs, PCDFs
and PCQs faken during th.e latent period were calculated to be, on average, 468, 2 to 5, and 439 mg,
respectively, The smallest intake, 121 mL of oil, should have contained 111 mg PCBs, 0 to 6 mg
PCDFs, and 165 mg PCQs (Hayabuchi et al., 1979). The allowable daily dose of PCB in Japan was
established based on this informaiion cobtained from the epidemiological work.

In risk characterization, the numetical risk indices should be obtained. In epidemiological
studies, severaliin_dices of riék t_axist, such as ahbsolute risk, relative risk, and attributable risk
(Figure 3). Estimation_ _of _1‘el'at_ive'risk can be made from an odds ratio. The standardized mortality
ratio or 'standardizes :ﬁérbiﬂity ratio (SMR) can be explained as being the same as the relative
risk. The proportional mortality ratio (PMR) is also usually obtained through the date from the
industry. Among the attributable risk indices, attributable risk percent and population aiiribuiable
risk percent 'a.reruseful_ indices for risk characterization. The population attributable risk percent
shows.that émong the'c_ases_i_r_t the population, what percentage of the cases is due to the exposure.

Therefore, __t_hepo_puiaﬁon' attributable risk percent can tell us if the exposure can be eliminated



from the population, or what percentage of cases can be avoided, Population attubuta,ble I‘ISk
percent depends not only on the lelatne r:sk, Whlch is mam ‘concern in the epldemlologlcal study,
but also on the pmpm tion of exposed in the populatmn at issue. ‘I‘akmg an example of the
populatlon attributable risk percent for smokmg t6 cancer, Doll and Peto estxmated that smokmg
has 30% of population attributable risk pezcent for the US popula,txon (Doll and Peto, 1981) In
Japan in 1987, Tominaga estimated 18% of the population attributable risk percen_t for smoking
(Tominaga, 1987). This result suggests thaf the impact of smoking is q'l}'i;ce diffei‘ent"between in
the USA and Japan. The population attributable risk percent could tell us the DI‘IOI'Ity of the
exposure control.

Although epidemiological study is inevifable for risk assessment, a lot of difficulties to
explain the data from human beings exist in epidemiological. studies. Confounding factor control
and bias control {observation bias,information bias and selection bias) are !hajor issues in

epidemiological studies.

ABSOLUTE
RISK
O T R AR

1 ODDS RATIO(OR)

IR R T DR T

T T

RELATIVE |||  STANDARDIZED
RISK (RR) ‘H [ MOTALITY RATIO(SMR)|{

EPIDEMIOLOGICAL [
STUDIES ! R

i PROPOTIONAL

MOTALITY RATIO(PMR)}

S L e T A A TS )

ATTRIBUTABLE RISK |}
PERCENT (ARP) {
mmmmmmmm i

|| ATTRIBUTABLE §
RISK (AR) S _
P ERE TR POP ULATION .
ATTRIBUTABLE RISK
PERCENT (PARP) -
mwwmmm bl

Fzg 3 Indlces of Risk in Epldermologlca} Studles

3. Future Epidemiological Approaches in Risk Assessment

For risk assessment, a large-scale population-based c‘bho'r't. sttidyf 'ﬁn'd"ah occupation-

based cohort study in industry should be set up (Tablé 3, 4). Recéntly, a lot of exposure dita for



Table 2
CLUE OF CARCINOGNICITY

INDUSTRIAL PROCESSES CLINICAL EPIDEMIOLOGIC EXPERIMENTAL

AND OCCUPATIONAL EXPOSURES OBSERVATION STUDY STUDY
AURAMINE -
MANUFACTURE : S ©
BOOT AND SHOE
MANUFACTURE O

AND REPAIR

FURNITURE AND .
CABINET MAKING | o

' ISOPROPYL ALCOHOL
MANUFACTURE, . . |
STRONG ACID O

PROCESS - | |

NICKEL AND NICKEL
COMPOUNDS | O

THE RUBBER INDUSTRY ' O
" HAEMATITE MINING,

'UNDERGROUND, WITH - - 0O
EXPOSURE TO RADON

Table 3 D
POPULATION BASED COHORT STUDY

EXPOSURE : ENVIRONMENTAL FACTORS IN A COMMUNITY

INDIVIDUAL LIFE STYLE

' SMOKING, DRINKING
DIETARY HABITS
OCCUPATION
MENTAL STRESS eic.

‘ 'BIOLOGICAL SA'MPLES

HEALTH EFFCT : CANCER REGISTRY
" 'MORTALITY SURVEY

TTNOTE: "NESIED CASE CONTROL STUDY 15 EFFEC’I‘IVE TO ESTIMATE
: RELATIVE RISK. _
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Table 4 7 .
OCCUPATION BASED COHORT STUDY

' EXPOSURE SPI‘CII‘IC OCCUPATIONAL EXPOSURE
iNDIVIDUAL LIFE STYLE
BIOLOGICAL SAMPLES

HEALTH EFFCT : CANCER REGISTRY
MORTALITY SURVEY

environmenta! factors in the community are available, but data of indiyidlial lffe—s_tyie efe not readily
avaiable. Without using these two data together for each _individua}, a'lot _of_co'nfp;in’ding factor
prohlems will be faced. Therefore, data both environmental factors an(i ]ife—style s.hould he collected
{0 ascertain the causal association. Also biological data (for example, data from b'I:ood samples,
urine samples, etc.) sholud be collected. But usually, it is very expensive t_e" conduct a 'cohort study.
Therefore, a nested case control study should be considered to reduce the cost {o estimate
relative risk. _ _

The same cohort study should be conducted in indusiries. In Japen, 'l-)lood samples from
most of workers are now taken for their annual health exaimination according to Japanese law.
Therefore, if this kind of study can be designed and also if the workers wi]l_aliow_us to conduct

such a study, these epidemiological studies can give us suitable data_ for risk'a’s_Ses'sment.
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The Role of Industrial Hygiene in Occupational Heallh
- Noise and Noise Control -

Professor Isamu Tanaka
Detp. of Environmental
‘Health Engineering
UOEH

INTRODUCTION
The sensation of sound is prdduced when pressure variations having a. certain range of
characteristics reach a responéive él’ir. These pféssure variations may be produced by any object
that vibrates in a conducting mediun with the proper cycle rate, or frequency, and amplitude;
however, common noise spectra have many different frequency components with many different
amplitude. o .
Here, basic terminclogy, noise measurement, practical calculation procedures such as combining

sound levels, and noise conirol are emphasized.

BASIC TERMINOLOGY
1. NOISE AND SOUND:
The terms noise and sound are often used interchangeably, but generally, sound is descriptive
of useful communication or pleasant sounds, such as ﬁlusic, while noise is used to deseribe discord
or unwanted soﬁnd.‘ However, no instrument éan distinguish between a sound and a noise-only

human reaction can.

2. FREQUENCY (1):

The -frequeney of sound describes the rate at which complete cycles of high and low
pressure regions are produces by the sound source. The unit of frequency is the cycle per second
which is also called the hertz (Hz). The fi—equéncy range 61' the human ear is highly dependent
upon the individual and sound ievél, but a 'n'orm'alhearing- young ear will have a range of
approximately 20 to 20,000 Hz at moderate sound levels.

The high frequency noise generally is more annoying than low—_frequency noise.

3. SOUND VELOCITY (C)
In air, sound velocity is '340'm'_/ s at 15°C depeﬁdijlg': on the temperture.
Generally, C (m/s) = 8315VT/23, TCO  ~ |
1430 m/s in water: 4,000 ms in wood: S,HOﬁ'rﬁ/s in steel

4. WAVELENGTH (1)
The distance required for one complete pressure cycle to be édmpleted is ca]le.d dhe wavcierig‘th.

.The wavelength (1) can be caleulated from known values of frequency (£) and ve]ocify €):1 = C A,



In air, C = 340 m/s, £ = 20 — 20,000 Haz
2 = 80,7(20 — 20,000) = 17m — I7mm _
The wavelength (1) 'is a very useful tool in noise conirol work. ¥For example, The noise that has

a wavelength that is much smaller than the size of an obstacle is affected hy the ﬁresence of

that obstacle,

5. SOUND AMPLITUDE o o o ,
The amphtude of sound may he descnbed m terms of elther the quantlty of sound produced

at a given locatmn away from the source or the ovexall abﬂlty of the source to emit sound. The
amount of sound at a locatmn away from the souree is generally desenbed by sound intensity,

while the ablhty of the source to em:t sound is described by the sound power.

6. SOUND POWER (P) | I
The sound power of a source is the tool sound energy vadiated by the source per unit time,

Sound power is normally expressed in terms of watts. .

7. SOUND INTENSITY @ _
The sound mtensnzy a,t a speclfxc locatmn is the average rate at which sound emnergy is
transmltted through a unit area nmmal to the direction of sound pmpagat:on The unit used for-
sound mtensxty is watts,/nf. _
The average sound intensity may be related to the sound power produced in free-fleld condltmns

at a distance r from the source.

=P/4ar _ : Y

THE DECIBEL (dB)
The range of sound intensity commonIy encountered is very wide. ,
For example, sound mten51ty well above the pain threshold (about W/ m’) is found in many work
areas, while intensity down to the threshold of hearmg (about 1{1 "W,/nf) is also of wide interest.
This range of more than lﬂ" cannot be secaled lineally W1th a practlcal instrument because
such a scale might be 106 km in length in order to obtain the desired accuraey (1 om = distance -

betweem 1x10W™*/rd). In order to cover this very wide range of sound intensity, the logarlthmic

decibe 1 {dB) seale is selected By definition, the dB is ad;mensmnless unif, related to the logarlthm o

of the ratio of a measured guantity to a referencerquan,txty.,

1. SOUND INTENSITY LEVEL (SIL)
Sound intensity level (SIL) is defined as L o
SIL (dB) = 10log L/In | @

— 5 —



where 1 is tht, measmed sound mtenmty at some gzven dnstance from the source and I_—. is a
lefelence 1ntens1ty ’l‘he leference mtensmy commonly used is 10° L W/ .

SIL (@B) = 10 log 1/10 I ®
‘SIL (dB) = 10 log I+120 . @

i

2. SOUND POWER LEVEL(SPL)
Sound power level (SPL) is defined by
SPL (dB) = 10 log P./Pn (5)
where P is the measured sound power of the source and Py is a reference power.
The reference power commonly used is 10°"W,

SPL (dB) =10 5log-P/10-" SR | ©)
. SPL.@B) = 10 log P+ 120 . - | m

3. NOISE LEVEL (dB (A))

'The_humén ear is'_more sen_si_t_ive to high-frequency sound that it is to low frequency sound. The
sensitivity varied with frequency for the human ear is simulated with a frequency weighiing network.
A-weighted intensiiy level has been adoptéd as the measurement for assessing noise exposure by
many countries. The frequency weighting shown in Figure is chosen because: 1} it approximates the

ear’s response characteristics and 2) it can be easily pibduced with a few common electric components,

| ruat A
0 : . N
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Ll
%-15 B o
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td T25
> .
Li-304
| .
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E-35._
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Figure 1  Frequency-Response Characteristics for Sound Level Meters
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4. NOISE LEVEL IN FREQUENCY BANDWID’I‘HS _ _

Noise level in frequency bandwuith is aiso used for mdustnal noise measurements The most
commom frequency handmdth is the oetave ‘band A frequency band is shown to be an octave
in width when iis upper band-edge frequency i is ‘twice the lower b_and-edge frequf,ncy fi.

f: = 2 fir fm = Vi f:, fm : center frequency of the octave band | (8)

QOctave bands are commbly used for measurements direétly relatgd to the effects of noise on

ear and for some noise control work.

5, COMBINING NOISE LEVEL o S _

It may be necessary to combine sould intensity . level (SIL) during hearing conservation or
noise control procedures. For example, it may be necessary to predict the overall levels in an
area that will result from existing levels being combined with those of a new machine that is to
be installed. The combination of levels in various frequency bands fo obtain overall or weighied
overall sound infensity levels is another example, _ : _

Sound intensity level (SIL) cannot be a_idded arithnietically becaiise addition of .fh‘e'se logarithmic
quantities constitutes multiplication of intensity ratios. To add" sound intensity level, the

corresponding sound iniensity must be determined aml_ added ‘the sound intensity. -

~ combining hoise lefgl )
La — Lb (dB) 0 1 2—4 5-9 10—
Addition (dB) 3.0 25 2 1 0

Example 1 : Add to 80 dB and 80dB. R
Example 2 : Calulate the overall sound intensity level by adding the sound intensity levels measured

in octave bands shown in the following table.

fm (Hz) 515 63 125 250 500 1k 2k 4k 8k

SIL (dB) 518 84 84 85 %0 8 8 78

A weighed value —39 —26 —16 -9 -3 0 +1 41 1’
noise level (dB (A)) '

THRESHOLD LIMITED VALUES . B
ACGIH in USA and Society of Indusirial Health(SIH) in Japan recomineﬁd ‘the TLV fér noise
level (dB (A)), respectively, as follows, _ g
Duration per Day (hr) 1.8 174 12 1 2 4 8 16
Noise level (dB (A)) = 115 110 105 106 95 90 - 8 80 . . ACGIH
- 7 9491 88 8 0 SIH

No exposure {o continuous or intermitient in excess of 115 dB (A).

=58~



In Japan, Society of Industrial Health also recommends the TLV by octave band level as

* follows,
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Noige produced by a source tmvels outward in all chrectlons If all of the walls, the floor, and
the ceiling are hard reflecting surface, all the sound is lefleoted again and again, The sound level
measured at any point in the room is {he suin of_the_sou_n_d ;ad;_ated directly _by the source plus all

the reflected sounds. Practically all industrial maehine 'inst'e!lati:on‘s' are located in such environments.

1. REDUCTION OF NOISE AT 'SOURCE BY
The most desirable method of controllmg a noise problem is to minimize the no;se at the source.
1) Reduciion of driving force and v1b1at1ng,_ surface

9) Substitution with Iess noisy equipment.

2. REDUCTION OF NOISE BY CHANGES PATH

1) Increase distance between source and recewer 7

A free field has been defmed as one m wlueh the sound mtensxty decreases mversely with the
distance from the source. These 1deai acwsfnoal condltxons are rarely found in work environments
because of the refiecting surfaces of equ1pment waIIs, eeﬂmgs, floors ete,, however, free-field
conditions may someiimes be approached outdoors or in very large rooms. In this case, the
sound intensily level at'a glven distance r from a small omni-directional noise source can be
written in terms of the sound power level of soutrce as

~ SIL (dB) = 10 log P — 20 log r + 109 (@)
Example: Predict the SPL and SIL that would be produced at a distance of 1¢m or
20 m from a sound source (sound power 1 wvatt}.

2) Absorb noise and reduce reverberation |

Use of acoustical mateﬁal on walls, ceiling, and floors to -absorb sound—waves and to reduce
reverberations ean 1esu1t insignificant noise reduction. Sound absmptlon materlais apphed to the
walls and ceiling can reduce the reflected nmse but have ne effect on the noise dn’ectly radxated
by the source. ' ' '

3) Reduce {ransmission _

Noise can be reduced along the path by means of shield and enclosures to minimize the transrmss:on
of noise to area occupied by employees. Sound transmission Ioss (TL) through a barmer may be
defmed in terms of the sound mtenmty level reduction afforded by the barner The TL for contmuous,
random noise commonly found in mdustry mcreases about 5 dB for each douhlmg of wall we;ght'
per unit of surface area (M), and for each doublmg of frequency (f) TL=18 log (f XM) -44 dB.

Multiple wall conetructxon with enclosed alr spaces prowdes consxderably more attenuatlon than B
the single material wall. ‘ o T D

Noise leaks which result from cracks or holes, or from windows or doors, in a noise barner

can severely limit noise reduction oharaoterlstlcs of the barrier.



3. REDUCTION OF NOISE AT RECEIVER BY:
1) Personal protection (Plugs and Muffs) -
2) Rotation of personnel to reduce exposure time.

3) Changing job schedules. -
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. QUESTIONNAIRE
FOR THE ATTENDANTS =~ -
_ PO e
OPEN TECHNICAL SEMINAR ON DCCUPATIONAL HEALTH |

A. General

1. Name in full : ___4______________________________; __________________________________________

2, Presentpost: _ N

{Organization)

Office addresss : I )

Telephone - i

3. Home address : . L e . —

Telephone : e

4, Your impression on the level of this seminar

(1 too hasic {1 just right {1 too advanced



5. What subjects are interesting to you during this seminar?

7. Any questions or consultations to the lecturers in relation to the contents of this open seminar?

8. Any comments or suggestions you wish to offer about this seminar?




B. For ex-participants only
1. Please write down your course name and year of your participation in Japan.

Course name : Qccupational Health Year of participation:

_ Others ( l).

2. To what extent can you apply the knowledge /skills,etc. acquired during the training -in

your present job?

[ All . A little
' ' [ Some
{1 Most [ None

Please explain your answer briefly :

3. Which part of your training at JICA was most useful to you in relation to your

subsequent works and responsibilities?

4. What do you consider to be the most serious ohstacles in the performance of your present

job, if any?

Lack of :

(] trained personnel [} technical literature

[l equipments : [J national training institutes

[J fund . [1 others ( )

{1 research facilities
[1 up to date academical, technical imformation



5. Employment record since the year of yor participation,

Duration of Service

Position (or assignment)

Organization

—FPresent

Same as (a)

6. Please give a description aboul your current duties,




7. Is there any request to follow-up aclivities of JICA?

Please mention below briefly.

Thank you very much for your cooperation.



The Role of Ergonomics in Occupational Health and Safety
-- An Ergonomic Approach to “VDT operation ¥ --

Masaharu KUMASHIRO
Dept. of Ergonomics,
1IES, UPEH, Japan

1, What is Ergonomics”? 7 :

"i‘ho'torm of Exgonomies” has boen come into use in England, and it is the Greck language.

The nreaning_ of Ergos is the work, and t.he meaning of nomos is the natural law or habit.

Engonomics is sometimes called in different such names as human factors (engineering),
bhiomechanics, applied psychology, applied p}iysio]ogy and ete.. In spite of their foundotions heing
different each other, they can simply be defined as the science to know the relaiionship between
man and machine or man-machine and environment or man-information of them,

Ergonomms is def:ned by the Ergonomics Research Soclety as the * “seientific study of
human factors 111 reiatlon to work,ng enwronments and equlpment design”. The International
Labor Orgamzatzon (ILO) defines it as the “application of the human bloiogloal sciences to achieve
the optimum mutual adjustment of man and his work, the benefits being measured in terms of
human efficiency and well-being.” - ' |

Although the countless fundamental and vital problems of ergonomics are existed in
the field of modern industries, some of them are apt to be fully ignored.

Ergonomics aims at promoting safely, comforiability and cfficiency at work situation
in industry through arranging better relationships between man, machines and environment.
Ergonoxﬁics achieves its aims by applying such disciplines as industrial psychology, work physiclogy,
anatomy, anthropology, engineering sciences and sociology in an integrated approaoh It facilitates
if approprlately apphed the utilization of human capability and prevents any unnecessary waste
in the use of human resources Therefore, the 1ask of ergonomics is to develop the most comfortable
condltlons for the worker as regards climate, noise Ievel and lighting, to reduce the physical
workload, - to unprove workmg postures and reduce the effort of doing certain move-
menis to faexhtaﬁe _psychosenson_al. func_tzons in reading instrument displays, t¢ make the handling
of machine"leve'rs and controls éasiser; to make beiter use of sponianeous and stercotyped

reflexes, to avoid unnecessary information recall efforts, and so on.



2. Man-machine model -

|De¢ision-.making

| T‘ S ——— mchlne/Pfoceﬂz
!ControIS| | INTERFACE Displays |
Effectors e ‘Recept'c_)rs_
((hands, fest,etc) ~ ltsensation)

T

Effector orgamsatlon|

Perce tua‘ or amsat;on-
- \ (memgry, attegntlon) '

The man- machme interface, emphasrsmg the performance of
* the human information processing system. Note that the

! interface shows that displays and controls are links between
' the operator and the machine/process. .
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3. Ergonomic px‘olﬂerﬂS in the dccupational fields -

Machine & equipment | Working hours
' Shift work
Overtime work
ools v
Too Working method
Working condition
Working environment N Management
Hardware o ~ Software
©osio oo, . PHENOMENA
oo - S -1
Occupational health angle . 1E s angle Psychological angle
~-Disease .. .. . s Low - - Monotonous work
«Occupational desease Pf_OdUCfﬂVl_tY ~ + Job dissatisfaction
-Mental and physical + Disaster *Out of a job
fatigue, stress * Poor quality
}

i i
L - L - 1,
Ergonomics/human factors engineering

Ergonomical Problems in the Industrial Field



4. Ergonomic procurement guidelines for VDT operation. .
1) Health costs of VDTs

There is already evidence of the health costs that might be associated with the movement

towards VDT-based aufomation,

There are usually located in 4 main areas: = .

(1) Visual effects_'

(2) Postural'effecté :

(3) Work design effects, psychological stress and fear of automation

(1) Skin disorders causd by the combined effect of airborne chemical contaminans in rooms

and static electricity genera_ted by a low percentage of humidity and .VDTs.

It, also, has been poit_lted out that_ the'rélaiionship between the radiation and its effects.
However, it would seem perhaps mosi fitting to say that we can leave this problem out of

consideration.

2) Postural pr_oblemé at VDTs -
(1) An important as_pe_e_f of postural load is the swelling of the lower leg with'long periods

of sitting.

Measurements demonstrated that reports of leg discomfort were correlated with
increase in lower leg volume even after an hour of continucus sitting at a desk-chair combination.
Longer periods gave rise to more discomfort and swelling. However, shert periods (2 minﬁtes) of
movement at guarter hour intervals restored the situation and kepf the reporied leg discomfort
over long periods of sitting fo tolerable limits. In general, we can recomunend that fatigue etc,

relieved by changing posture throughout the day.



Characteristic Symptoms of Physical
Fatigue in VDT work, in Japan
| - eye fatigué
- tension in shouiders
- lower - backache
- backache
- neckache

[

Characteristic Syn‘iptoms of Mental
Fatigue in VDT work , in Japan

o irritation
o inexplanable restlessness
o head is not clear, feels heavy
o lack of energy °
o insomnia
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make fyrther improvement

FeEeRe € Fe

Have a clear idea of _ -
what the problems are

¥

&« & €]

Gather as many facts e
about the situation
as possible

Apply the rules of e
Improvement

Choose realistic concepts — —

Orgamwize into am e
Improvement

Study improvement plan —

Test improvement plan —
Enact improvemgnt plan ——

Take measures so that = —
situation will not '
return to its original

state

Situation In Which Coals Are Met

Goals and”Plﬁhs

fﬂnalysis

Concepts

Juﬂément
Prepare Plan
Study

Test

Ena;tment'

' Fdllaw,Up_éwn;—;~—-

Make Further Iﬁprovements

" extract examples of poor

posture and find their
causes; &
[e.g., observation of work,
© listen to opinions
of workers,...]

facilities 7
methods 7

. time ?

eveluation of test results;

-objective evaluation (listen

(listen to opinicns of .
workers) and evaluation of
associated results of
posture improvements.

maintenance of posture
improvements — education -

. expand Yo improve postures

in other, similar type of

_work

How should posture be improved?

— Scientific Approach to improving posture at work—
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2) chair -

As examples of impropef sé'\ting. aﬂ"\'ugeinénts, van Wely gave chairs with no support
for the lower back, backless chan s, sitting posntlons wnth no appropriate place for feet and chairs
with arms that are too hlgh These can be scen w1th tables and chairs wlnch are not adjusted
o the size of the b’odies of workers. In othcr words, the cause lies in the inappropriateness of
facilities and equ1pment to the chalacte' ISthS of the human body.

In the followmg Table, Chaus are used as an example. It shows how they can be of
injury to people and g‘wes some ldeas for improvements. It is also impoertant to remember that,

durmg work, people tend o bend forward.

_.,..73__



The problems of poor chair

Pfoblem points .

Resulting Factors

Points Vto. Improve

1) The height of the
chair back is

inappropriate.

2) The seat is soft.

3) The height and
depth of the seat

is inappropriate.

4) The chair arms

are inappropriate,

5) Chair legs are not
stable.

Burden on back and

lower back.

Pressure on stomach,
buttocks become

tired,

Legs become tired.

Should become

stiff.

Cannot concentrate,

The height and angle of the
chair back should be easily

"adjustable. By turning a
| hand.le, a spﬁng mechanism

" could bring the cushion of

the seatback forward to

_provide a sturdy support

for the lumbar veriebrae.

Make cushions of thé proper
texture by using a balance

of soft-hand-soft materials.

The height and angle of the seat
should be easily adjustable.
By using a synchromechanism,
the linkage of the back and
seat of chair would make it
possible to learn backwards

or forwards.

The height of chair arms
should be easily sdjustable.

Use stable five-legged
chairs and put stopped on
the casters.

Workers can choose freely
between “concentraton” and

“release”.




3) Design of VDT work stations
The work station had to to consist of keyboard, VDU, document holder, table, chair,

footrest, conceived as independent but co-ordinated modules.

ﬁieﬁing,distancg
A

keybhoad
height

i~ adjustable lamp

: for direct light
//-_‘v

max imum
WOrkK area

Imt

T normal
work area

the range of
vision; 30°




4) Techno-siress. _
As regards the cffects of VDTS on the human. body as clted from 1) to 4) above (in

section 1, page 6), there are a number of methods which can fanly easily solve the problems
through improvements in working environments, rédesigning of workstation, an appropriate
work-rest break schedule, ete.. _

However, the effect on the psychoneurotic system, that is, the prohleins of computerized
work and mental stress remains a d1fﬁcult pmblem to solve

Brod (1984) designated a stress phenomenon or a ‘workshop maladjustment syndrome
stemming from human 1mvolvememt with computgars as tec_h_n()stress. '

In discussing. the measurement of technoStresé, it is necessmry- to emphasize an
introspective method from an emotmnal and psychelog‘lcal pomt of v1ew, in additnon to the
conventional physicological method In othel words, since chang’es in snmopsychologleal wokag
environments are believed to be the caiise of mental stress, it is important to properly measure
sociopsychological stress and detect the factors respon51b1e for inducing stress (stressors).

(1) Characteristic symptoms of mental_ fatigue in Japanese VDT operators.

-—irrifation |

---inexplanable restlessness

-—head is not clear, feels heavy

---lack of_ energy

---insomnia

{2} Main complaints and symptoms of software workérs; Indications of “Techno-stress”

---sense of irritation

---gsense of uneasiness

---dep_réssiOH '

---sleeplessness

---gastrointestional problems



3) What is the “Techno-stress"?

TE CHNO -5 TRESS

. Dig;tal Concept |
Persual Of Perfect;on Deterioration Of

Human Relationships
| DrOp in Capacnty For Feelmg
| Warmly Towards Others

in Japan, there are only a few people who have gone
so far as to loose ali emotion.

Rather, it would appear to be a mssmgtg of personalities,
working atmOSphere, and other factors.




It is assumed that the working environments where the new technology is used to a maximum

extent serve to further amplify potential stress sources at workplace, such as total job satisfaction,

overload (overtime work hours) and computer-paced conditions.

5) Ergonomic countermeasures in VDT operation.

(1) Yt should be taken into a consideration that a continuous working hour on the VDT

(@)

3

(4)

(5)

operation does not exceed 60 minutes, .

The working stoppage time Sh?“]d, ke provided at least 10 -mainutes for each 60-minuie
working hour. S
Programmers and workers in charge of the CAD/ CAM operatmn shouid be given the
rather long vacaiion (Holidays with pay mcluded) and provided with:a interval fo: _the
next 30b o _ _ _ o
Keeping the human relatmnshlps oi‘ mterwew type. For thls, lt is effectwe to uhhze the
partition. However, since the partmon system has an effect of helgtemng the concentratlon
to the job and disadvantage (Isolation) of decrease of human commumcatlon in the
workshop in the mixed state, it is imporiant that the point for harmomzmg these opposite
factors should be grasped As a plan of this prohlem solvmg, helght of the lower hn:nt

value (Approx. 1.2m from the floor) whose visual line in interrupted with the sitting sate

- on the chair becomes proper.

Redesign of the workshop shouid bé-planned so that -the result of the job execution may

 be feedback. (Proceeding the full filmeni of the job) _

(6)

M

8

)

Each individual worker should have a varied job from the other’s. (Expansxon ‘of the job,

proceeding the multi-skilled worker)

Ergonomical conntermeasures regarding the desk, chair and other divices, and the workshop

environment.

Avoiding the same working position, variation of the working posotion should be simply

done.

Method of better werk training should be founded,



8) Operating hours, ete.*
(1) Operation hours of a day

No limits have been set by the guidelines on the number of operation hours per
'day because, Expenence has shown that good health can be preserved for most of the workers,
i a proper occupatlonal health programme for VDT operation is 1mp1emented at the workplace
and if each worker makes an effort to mamtam his of her own “good health. Types of VDT
operation and its workloads at different workplaces very largely. The effects of a VDT operation
on health differs greatly from an operator to another. For these reasons, no maximum limif of

daily operation hours has been laid down in the present guidelines.

Workers to whom managers should give comsiderations for limiting daily hours of
eptei'atioh' through job designs, rotations, etc., are those under the operation categdry A in the

“Clasification of work categofies in VDT o;feratién” attached to Annexed table 1.
(2} Operation Stoppage

The p'urpo'se”o.f operation éioﬁpagé is to prevent fatiglié caused by strains to the eyes,
hands and arms, eic., as a result o_f 'watching the CRT display' sereen, operating.the kevboard,
or keepiﬁg a fixed posture continucusly for a long time. Operation stoppage is intended to give
the operator an opportunity, after a relatively long period of continuous work, io stop the VDT
'oberatidn,'é-relax, ‘and look at distant scenery, or té move various body parts which are seldom

used during VDT operation, 1t is not a mere rest period.
A short pause is the stoppage of work for a minute or two ﬂurh:g the course of a
countinuous VDT operation, It is desirable that operators are allowed to take short pauses

freely '“"rith.(')ut"any 'regulat.ion of fixed intervals.

* Guidelines to occupational health in VDT operation;

Labour Standards Bureau, Ministry of Labour Japan, 20 December, 1985.



7) Methods for Musculoskeletal, Visual and Psychosocial Stress in VDT ope;’af_ioi's

1: Background actors

Faetors as age, SeX, type ot‘ work on sereen, durat;on of euneni’ woxk soclal status,
work sﬂ;uatmn, reason for work and charactensrles of the company wﬂl be recorded In addmon,

ihe fam;ly situation, economy, work load at home, physmal exelcxse and lelsure actmtles will be

measured.

21+ Medical questionnaire

All subjects will be interviewed by the occupational physicians.
Soclai factors as sleep pxoblems, feelmg of tenswn and psyehologlcal problems will be
measured. Pain mtenszty for the Iast month wﬂl be assessed The v1sual problems and eye stram

will be assessed together with headaehe (locatlon and mtenszfy)

3: Psychosocial questionnaire

_The psychosocial questionnaire will deal with more demographicaily reI_ated conditions, the

VDT work especially, other tasks and additional, paid employment.

4 Ergonomzc questlonnaire

This questlormalre will deal thh the environment features, productwe work ttme lost

and any negatwe impacts on performance due to enwronmenta.[ factors,

5 : Physical exammatlon

- The physical exammatmns wﬂl con31st of a genera,l observatmn of the musculosokeletal
system, measurements of the range of pa.sswe movements of the neok and head, palpatlon of
muscle spasm and sore spots (trigger points} of m. trapeznus The symptoms and signs of

Carpal Tunnel Syndrome will be recorded.

Pain intensily and duration as well as physical examination regardihg symptoms and

signs of musculoskeletal illness will be conducted by the occupational physicans. -

— 80 —



6 : Vision analysis

The visual problems and eye strain will be assessed together with headache (location

and intensity).

The subjects will undergo a detailed vision analysis. Symptbms and case history, static
retinoscopy, subjective refl;action, _m_oriocular with binocular adjustment, oculomotoric balance,
amplitude of accommodation, sterveoscopic acuity, ouclar motility, visual fields, pupil reflexes

and ocular inspection.

7: Ergonomic investigation

The ergonomic investigator will deal with facfors which are not obvious with observation,
such as illumination, features of the working space, room climate, work hazard, office equipment,
working desk, chair, VDU and keyboard. The working station, environment, visual display unit,”

keyboard and the working posture will be examined as well.



3. WLy EH

a. Primary Health Care in Indonesia .
(Ministry of Health, Republic of Indonesia 1990)

b. National Institute for the Improvement of Working Conditions and Environment (¥ 71y })

¢. Workplace Safety and Health (/271 v }}
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