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The primary objective of this research is to
elucidate the prevalence, distribution and risk
factors occupational  health issues
( occupational dermatitis, musculoskeletal
disorders, psychosocial factors and needlestick
injuries ) among health care workers and
medical staff (nurses, doctors and medical
technicians) .

The secondary objective is to compare these
issues as studied in four different countries
( Japan, Australia, China and Korea), to
establish the common themes, and most
importantly common risk factors, for health
care workers around the world. A major focus

for
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will be on Asian health care workers however,
particularly those in newly developing Asian
countries.

The tertiary objective is to formulate
internationally appropriate control strategies
which can be used worldwide. This 3 year study
is part of the NITH / WHO Collaborating
Center's research plan from 2005-2010,
particularly with respect to needlestick and
sharps injuries (which are a current WHO
priority area for health care workers in
developing countries) .

(orgts! ]

First Year: Establish comparable cohorts in

the four countries and gain cooperation to



undertake the fieldwork in comparable
facilities. Such facilities will include tertiary
teaching hospitals with bed capacity over 500
and staff of around 300-500 nurses, 200-300
doctors. Cooperation is also sought from
attached medical schools. Begin preliminary
surveys of medical and nursing staff, as well as
preliminary data analysis.

Second Year: Finalize data analysis, with
particular emphasis on risk factors. Publish the
results of each country component. Commence
comparative data analysis using four country
data. Begin formulating intervention and
control strategies based on the elucidated risk
factors. Disseminate the data more widely by
using the proposed special issue of Industrial
Health which will focus on occupational health
issues specific to health care workers.

Third Year: Finalize publication of the data,
particularly with respect to the special issue.
Commence and complete intervention studies

(5) VERBBERHRIRFFL AR

among health care workers in these four
countries, and establish what issues can
actually be effective in reducing occupational
-health problems. Negotiate with the WHO to
establish which intervention strategies may be

appropriate for adoption by developing
countries.
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Results from the first year of the project are
currently being analyzed and- published.
Comparative analysis with the large
four-country data set has also begun, and some
preliminary risk factors common to all areas
have been found as follows: dermatitis (atopy),
musculoskeletal disorders (psychosocial factors
— particularly low support), needlestick injures
(staffing levels, inexperience and perceived
stress). Tentative development of intervention
strategies to address has begun.
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1. Organization and Staff

With titles equivalent to MD and PhD, as of March 31, 2006

(1) President, Executive Director, and Auditors

President
Executive Director
Auditors (Part-time)

Shunichi Araki, MD, DrMedSc
Takashi Sumiyama

Hidesuke Shimizu, MD, DrMedSc
Michio Muronaka

(2) Staff
General Affairs Division
Chief Administrator
Section of General Affairs
Chief
Staff

Section of Accounting
Chief
Staff

Section of Procurement
Chief
Staff

Hideyuki Hirata

Etsuhiro Kamiya
Nakaba Kobayashi
Yuki Ueda
Takayuki Suzuki

Shuichi Shimohira
Takuma Tsuneki
Yoko Ogata

Kazuhiro Shibuya
Atsuko Hara
Hiroki Fukuda
Yasumasa Aoki
Osamu Kawase

Department of Research Planning

Director
Senior Research Planner

Senior Research Coordinator

Senior Researcher
Researcher

Planning Coordinating Officer

International Center
Chief

International Research Organizer

Researcher

Takeshi Honma, DrPhar
Muneyuki Miyagawa, DrMedSc
Takashi Haratani, DrMedSc
Mariko Ono-Ogasawara
Takeshi Sasaki

Junji Nakajima

Shin-ichi Sawada, DrMedSc
Shigeki Koda, MD, DrMedSc
Hitoshi Kubota‘




Department of Work Stress Control

Director Yasutaka Ogawa, MD, DrMedSc
Senior Researchers Kenji Iwasaki, DrSc

Lumie Kurabayashi, MD, DrMedSc
Tatsuo Oka
Ryo Suzuki,‘ MD, DrMedSc
Tetsuo Tai, DrMSc
Akinori Yasuda, VMD, DrAgr
Masaya Takahashi, DrMSc

Researchers Kei-ichi Miki
Akinori Nakata, DrMedSc*
Fixed-term Researcher Yasumasa Otsuka, DrLitt

* Overseas Researcher at US National Institute for Occupational Safety and Health, Cincinatii, since 1st June, 2004

Department of Health Effects Research

Director Shinji Koizumi, DrPhar

Senior Researchers Hirotomo Yamada, DrSc
Kaoru Suzuki
Tadao Toya
Hisayo Kubota
Katsumi Ohtani, DrPhar
Megumi Suda

Researchers Nobuhiko Miura, DrPhar
Kenichi Kobayashi, DrSc

Laboratory Animal Facilities
Chief (Concurrent) Junzo Saegusa, VMD, DrAgr
Staff Michinori Nakagawa

Department of Hazard Assessment

Director Mamoru Hirata, MD, DrMedSc
Senior Researchers Yoshifumi Nakanishi, DrPhar
Hideki Fukuda, DrMedSc
Rui-Sheng Wang, DrMedSc
Ippei Mouri, MD, DrMedSc

Researchers Fumihiko Kitamura, MD, DrMedSc
Hiroyuki Saito
Fixed-term Researcher Derek R. Smith, PhD*, DrMedSc

*Degree from Australia

Department of Work Environment Evaluation

Director Norihiko Kohyama, DrSc
Senior Researchers Katsuhiko Sawatari, DrSc
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Seiichiro Kanno

Toshihiko Myojo, DrEng
Fumio Serita, DrHSc
Yasushi Shinohara, DrSc
Mitsutoshi Takaya, DrEng
Jun Ojima

Mitsuya Furuse

Masayoshi Hagiwara, DrS¢

Researchers

Department of Human Engineering

Director Junzo Saegusa, VMDD, DrAgr

Senior Researchers Kazuo Kanada

Tsutomu Okuno, DrEng

Setsuo Maeda, DEng, DrMedSc
Mitsumasa Sugimoto

Midori Sotoyama, DrMedSc
Yukio Takahashi

Satoru Ueno

Nobuyuki Shibata, DrEng
Kazuyuki [wakiri, DrEng
Hironobu Abiko, DrEng

Researchers

(3) Researchers from Japan Society for the Promotion of Science (JSPS)

Domestic Research Fellow Kosuke Kaida, Dr Phil

(4) Guest Researchers (Academic degrees, not listed)

Saburou Aoki
Heihachiro Arito
Tatsuya Ishitake
Takeshi Iwasaki
Takashi Ueda
Rie Uenishi
Michiko Ueno
Mitsuo Ueno
Hisayoshi Ohta
Fuminori Otsuka
Kenichi Ohba

Yuichiro Ono
Hiroshi Kasai
Masaru Kamei
Kunio Kawashima

Kazuo Kawana
Shosuke Kawanishi
Hiroko Kyono
Kazuki Kira

I[sao Koide
Norihiko Kohyama
Kimiko Koshi
Shigeji Koshi
Michisuke Kondo
Susumu Saitoh
Hisataka Sakakibara

Haruhiko Sakurai
Hiroshi Jonai
Kazuhiko Suzuki
Ayako Sudo

Soichiro Sekiguchi
Reisuke Soda
Kazufumi Taoda
Ayako Takata
Mikiko Takahashi
(ien Tamaoki
Hiroshi Tsuruta

J. W. Joeng

Seitaro Dohi
Kuniomi Nakamura
Tsutahiro Hamaguchi
Izumi Harabuchi
Naomi Hisanaga
Kenji Fukasawa
Kazuo Fukuda

Atsushi Funahashi
Katsuya Furuki
Seichi Horie
Katunori Homma
Yoshimi Matsumura
Akiko Miki
Masayasu Minami
Hiroshi Miyagawa
Koji Mori

Fumihiro Yamasawa
Sohei Yamamoto
Keiichiro Yarita

Kazuhito Yokoyama
Rie Yoshida
Hisao Yotsumoto
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2. Research

'(1) Project Research
Key Research Area Projects funded by Ministry of Health, Labour and Welfare

D

2)

3)

4)

5)

6)

Epidemiologic studies on work-relatedness of diseases

Mamoru Hirata, Ippei Mouri, Yasutaka Ogawa, Kenji bvasaki, Tsutomu Okuno, Naomi Hisanaga,
Takeshi Sasaki, Hitoshi Kubota
Preventive study on occupational stress of older workers

Hideki Fukuda, Shin-ichi Sawada, Tatsuo Oka

A study on genetic factors that determine the sensitivity against hazardous agents in the working
environment

Shinji Koizumi, Hirotomo Yamada, Kaoru Suzuki, Nobuhiko Miura, Fuminori Otsuka", Mikiko
Takahashi®

! Teikyo University,; * Kobe University

Epidemiological and physiological study to prevent work-related musculoskeletal disorders

Naomi Hisanaga, Kazuyuki Iwakiri, Satoru Ueno, Susumu Saito, Midori Sotoyama, Mamoru
Hirata, Hideki Fukuda
Developing a surveillance system for occupational and work-related diseases

Ippei Mori, Yasutaka Ogawa, Hiroyuki Saitoh, Takeshi Sasaki, Tetsuo Tai, Yukio Takahashi,
Mitsutoshi Takaya
Development of biological indicators and health management under circumstances of low
exposure level of hazardous factors ‘

Takeshi Homma, Mamoru Hirata, Tsutomu Okuno, Megumi Suda, Wang Rui-sheng, Fumihiko
Kitamura, Muneyuki Mivagawa

Research Projects Funded by Government

1

2)

3)

4)

5)

6)

7

8)

Historical cohort study on carcinogenic risks and reproductive disorders due to dioxine exposure
among workers in municipal solid waste incinators
Ippei Mouri, Yasutaka Ogawa, Shigeki Kohda', Shinji Kumagai2

! Department of Community Nursing, Kochi University ? Life and Hygiene Division, Osaka
Prefectural Institute of Public Health

Research on the promotion of the diagnosis and therapy for malignant pleural mesothelioma

Kenji Morinaga, Kouki Inai, Toyoaki Higuchi, Takashi Seto, Kikuo Nakano, Masahiko
Higashiyama, Katsuya Yumine, Keisuke Aoe, Toshiaki Kamei
Relation between health effects of low level exposure to dioxin and gene polymorphism

Yasutaka Ogawa
The role of daytime sleepiness in sickness absence among workers
Masaya Takahashi,
Asbestos exposure and cancer risk by occupation
Kenji Morinaga, Masanori Akira, Hirotarou Miura, Ayako Takata
A New Occupational Exposure Estimation Model and its Validation
Seiichiro Kanno, Fumio Serita, Mamoru Kobori’, Kenji Yamamuro'

! Occupational Health Research and Development Center, Japan Industrial safety and Health
Association
The role of daytime sleepiness in sickness absence among workers

Setsuo Maeda, Hisataka Sakakibara ', Naoki Hosoya 2
fDepariment of Community Nursing, Kochi University; ? Saitama University

Study of mechanisms ofglycol ethers' reproductive toxicity using genetically-modified animals
Rui-Sheng Wang, Takeshi Honma, Megumi Suda
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9) Effects of stress coping training on job stressors and psychological stress reactions among
workers
Yasumasa Otsuka

Research Projects Entrusted by Public Foundations and Private Enterprises
1) Study on stress assessment in workplaces using occupational stress questionnaire
Takashi Haratani, Akinori Nakata, Masaya Takahashi
2) Effects of occupational health promotion activities with questionnaire and interview on job stressors

and stress reactions among Japanese workers
Takashi Haratani, Yasumasa Otsuka

3) Evaluation of the lung biopersistence of reformed serpentinite materials
Tadao Toya, Yasushi Shinohara

4) Measures for reducing heat strain at work connecting underground power cable
Shin-ichi Sawada

5) Human response to multi-axis whole-body vibration
Setsuo Maeda

(2) Fundamental Research

Intramural Research Projects
1) Development of high sensitive analytical method for dioxins in human blood
Sei-ichiro Kanno, Masayoshi Hagiwara, Mitsutoshi Takaya, , Yasushi Shinohara, Fumio Serita,
Yasutaka Ogawa and Rie Yoshida

Department of Work Stress Control
1) Evaluation of stress reaction by measuring physiological index with consideration of the circadian rhythm
Keiichi Miki
2) Study on the prevention of health impairment due to overwork
Kenji wasaki, Takeshi Sasaki, Naomi Hisanaga", Lumie Kurabayashi, and Ippei Mouri
! dichi University of Education

3} Development of the evaluation system of health and quality of life in aged workers
Tatsuo Oka, Hideki Fukuda and Shin-ichi Sawada

4) Experimental studies on the evaluation of cardiovascular effects in long working hours
Tetsuo Tai and Akinori Nakata

5) Development of biological indexes to help quit smoking at health promotion program

Yasutaka Ogawa
6} Assessment and prevention evaluation of cardiovascular effects in long working hours
Tetsuo Tai, Kenji Iwasaki and Naomi Hz‘sanagal
! dichi University of Education
7) Assessment of immunological indices for monitoring of the stress and overwork
Akinori Yasuda, Kenji wasaki
8) Clinical Psychological Study on Job Stress
Yasumasa Otsuka and Takashi Haratani
9) Mental health care as a risk management of Japanese companies and their subsidary organizations

abroad
Lumie KURABAYASHI, Yoshiharu KIM, Fumitaka NODA, Mitsuru SUZUKI, Jun SHIGEMURA

10) Evaluating and upgrading sleep health of workers
Masaya Takahashi, Akinori Nakata, Takashi Haratani,Kosuke Kaida, Naoko T, achibana", Takeshi
Tanfgawa‘?
! Kyoto University; 2 University of Tsukuba
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11) Experimental and occupational health study for improving working condition and stress- induced
symptoms related to eyes, ears, and musculoskeletal features
Ryo Suzuki, Syunnsaku Kobayashi, Jun Shimazaki, Mamoru Suzuki, Mitsuo Ochi, Kazuo Tsubota

Department of Health Effects Research
1) Analysis of cellular function influenced by hazardous factors in working place
Nobuhiko Miura and Shinji Koizumi
2) Effects of industrial chemicals on endocrine glands in mammals

Kenichi Kobayashi, Muneyuki Miyagawa, Takeshi Honma and Megumi Suda

3) Analysis of molecular mechanisms involved in the health effects of industrial chemicals
Shinji Koizumi, Kaoru Suzuki and Rie Uenishi

4) Development of a method to screen the effect on gene function with a higher efficiency

Kaoru Suzuki and Shinji Koizumi

5) Relationships between exposure and body concentrations of industrial chemicals and health effects
due to chemicals: Body concentration of propane derivatives following inhalation exposure and
intra-peritoneal administration of these chemicals to rats

Megumi Suda, Takeshi Honma and Rui-Sheng Wang

6) The Investigational and Experimental Studies on the relationship between health condition of
reproductive function and exposure to physicochemical incidents among the workplace environment
Katsumi Otani, Rui-Sheng Wang, Kenichi Kobayashi, Hisayo Kubota, Junzo Saegusa and Megumi
Suda
7) Analysis of genes whose expression is modulated by chemical exposure and their use as biological
indices
Hirotomo Yamada, Shinji Koizumi, Kaoru Suzuki and Nobuhiko Miura
8) A study on adverse health factors caused by functional materials
Tadao Toya, Fumio Serita, Yasushi Shinohara, Mitsutoshi Takaya, Ayako Takata'
! Department of preventive medicine, St. Marianna university school of medicine
9) Establishment of the tissue preparation in laboratory animals: a hisotpathological approach for
toxicity study
Hsayo Kubota,Kastumi Otani,Kenichi Kobayashi and Junzo Saegusa

Department of Hazard Assessment
1} Assessment of mutagenicity and chemicals testing guidelines
Yoshifumi Nakanishi, Katsumi Ohtani
2) Single nucleotide polymorphisms of drug-metabolizing enzyme genes and interindividual variability
in health effect of chemicals
Ruisheng Wang, Takeshi Honma, Megumi Suda
3) Assessment of the health effects of the occupational and the environmental factors in Asian countries
Fumihiko Kitamura, Kazuhito Yokoyama" , Yoko Endo®, Yoko Morita’, Rusli Bin Nordin®
!Mie University; ?poisoning Center, Tokyo Rosai Hospital; *Malaysia Science University
4) Examination of the metal exposure evaluation by the biological monitoring procedure
Hiroyuki Saito
5) Creation of the database for exposure to hazardous substances and health effects
Hiroyuki Saito, Yasutaka Ogawa and Ippei Mouri
6) Study on neurophysiological effect among workers exposed to potential neurological hazards
Mamoru Hirata, Hisataka Sakakibara ', Kazushi Taoda °, Setuso Maeda, Fumihiko Kitamura

! Nagoya University School of Health Sciences; ? Dept Preventive Medicine, Shiga Medical
University
7) A Multinational study of emerging occupational health issues among health care workers

Derek Smith, Ruisheng Wang
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Department of Work Environment Evaluation

1)

2)

3)

4}

5)_

6)

7
8)

9}

10)
1)

12)

13)

Development of prediction systems of toxicities of chemicals by their chemical structures
Katsuhiko Sawatari
Estimation of breakthrough time of respirator cartridges for organic vapors by monitoring exit vapor
concentration
Mitsuya Furuse
Aerosol generation from suspension using frequency variable ultra-sonic nebulizer

Fumio Serita
Study of "in situ" analysis for hazardous metal and metalloids in work place air

Mitsutoshi Takaya and Fumio Serita
Measurement and evaluation of fume and gases from gas metal arc welding processes

Fumio Serita, Seiichiro Kanno and Yoshihisa Hayakawa'
!
Safetec Co.Ltd.
Study on quantitative measurement of crystalline silica and other hazardous minerals in airborne dust
and row material samples
Yasushi Shinohara
Development of respiratory protector

Toshihiko Myajo and Mitsumasa Sugimoto
Development of dust collector

Toshihiko Myojo
Health effects due to wooden dust

Kenji Morinaga
Measurement of Organic Solvent Evaporation Rate

Sei-ichiro Kanno
Speciation of metals in welding fumes

Mitsutoshi Takava and Fumio Serita
Study on biological monitoring of occupational exposure to polybrominated dibenzo-p-dioxins and
furans

Masavoshi Hagiwara
Strategy for prevention of dust exposure during metal griding and welding

Jun Ofima , Nobuyuki Shibata

Department of Human Engineering

1))

2)

3)

4)

5)

6)

The characteristics of muscle contraction under various conditions
Satoru Ueno, Rui-Sheng Wang, Makoto Okuno'
A study on vibration reduction effect of anti-vibration gloves
Setsuo Maeda and Yukio Takahashi
A study on vibration perception measurement of whole-body and hand-arm vibration
Setsuo Maeda and Yukio Takahashi
Studies on the effects of noise-direction on workers
Yukio Takahashi and Setsuo Maeda
Studies on the effects of low-frequency noise in working environments
Yukio Takahashi and Setsuo Maeda

Ergonomic research on VDT workstation and work environment design: Questionnaire survey on
computer use at home 7
Midori Sotoyama, Kazuyuki Iwakiri, Ippei Mouri and Susumu Saito’

! Institute for Science of Labour
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7) Experimental studies on biological effects of pysical factors in working environment
Junzo Saegusa, Katsumi Ohtani, Kenichi Kobayashi and Hisayo Kubota

8) Research of activated carbon with additive for adsorption of organic solvents gas in working place
Kazuo Kanada

9) Development of discretization-based contaminant diffusion model and its application to designing of
local ventilation system
Nobuyuki Shibata and Jun Ofima

10) Establishment and application of methods to evaluate optical radiation hazards
Tsutomu Okuno, Jun Ofima, Hiroyuki Saito

11) Ergonomic study for prevention of work-related musculoskeletal disorder
Kazuyuki wakiri, Midori Sotoyama, Ippei Mori

12) Research on porous carbon materials for development of new adsorbents of organic solvents' vapors
Hironobu Abiko, Yasushi Shinohara

Department of Research Planning
1) Studies on job stress and healthy work organizations
Takashi Haratani and Satoe Fukui
2) International research collaboration for enactment of international standard on thermal working
environments
Shin-ichi Sawada, Ingvar Holméri, Naomi Hisanaga and Norazman Bakrun®

! National Institute for Working Life, Sweden; ? National Institute of Occupational Safety and
Health, Malaysia
3) Analysis of occupational diseases caused by abnormal temperature conditions based on Workmen’s
Accident Reports
Shin-ichi Sawada, Hideki Fukuda and Ippei Mori
4) Work physiological analysis of work loads in cold environments
Shin-ichi Sawada, Toshio Kobayashi', Naomi Hisanaga’ and Tatsuo Oka
! Hivoshima University; * dichi University of Education
5) The study on asbestos exposure and its related diseases among construction workers
Hitoshi Kubota, Naomi Hisanaga!, Ippei Mori, Eiji Shibata’ and Michihiro Kam:ﬁmaZ
! dichi University of Education; ° Na:goya University
6) Risk assessment for pneumoconiosis and asbestos-related diseases among construction workers -

Phase II
Ippei Mori, Naomi Hisanaga', Hitoshi Kubota, Eiji Shibata’

! dichi University of Education; ? Nagoya University
7) Health effect indices in new situations of exposure to health hazard factors

Takeshi Honma, Megumi Suda, Rui-Sheng Wang, Kenichi Kobayashi, Muneyuki Mivagawa and
Soichiro Sekiguchi
8) Work-related cancer mortality among municipal solid waste incinerator workers

Ippei Mori, Yasutaka Ogawa, Shigeki Koda', Shinji Kz«rmagafi2
! Kochi Medical School; > Osaka Prefectural Institute of Public Health

9) Quick determination method for organic chemical substances in aercsol particulate matter
Mariko ONO-OGASAWARA, Toshihiko Myojo
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3. Original Articles

Modifying Effects of Perceived Adaptation to Shift Work on Health, Wellbemg,
and Alertness on the Job among Nuclear Power Plant Operators

Masaya Takahashi’, Takeshz Tanigawa’®, Naoko Tachibana’, Keiko Mutou’, Yoshiko Kage®, Lawrence

Smith® and Hiroyasu Iso’

Industrial Health 43, 171-178, 2005.
This study examined the relationship between perceived adaptation to shift work and shift-related problems. A
total of 608 male operators at nuclear power plants completed a set of validated questionnaires including a
modified version of the Standard Shiftwork Index, which covered adaptation to shift work, fit to job content,
chronotypes, chronic fatigue, sleep, naps, shift work locus of control (SHLOC), psychological health,
social/family life, daytime sleepiness, workload, alertness on the job, and lifestyle factors. Patticipants were
divided into two groups according to their perceived level of adaptation to shift work. The good adaptation group
showed better outcomes than the poor adaptation group in terms of fit to job content, chronic fatigue, daytime
sleep before night shifts, social and family disruption, SHLOC, psychological health, and alertness during night
shifts (ps<0.001). Operators who reported good adaptation also took a more frequent, longer nap and more
cigarettes during night shifts (ps<0.05). The cross-sectional study design cannot determine a causal relationship
between perceived adaptation and shift work problems, yet the present results suggest that the effects of working
shifts may be modified by perceptions of shift work adaptation.

!National Institute of Industr:al Health; Umverszty of Tsukuba, Japan; 'Osaka Medical Center Jor Health

Science and Promotion, Japan; Tokyo Electric Power Company, Japan; Umversrty of Leeds, UK

Effects of in Utero and Lactational Exposure to Bisphenol A on Thyroid Status in
F; Rat Offspring

Kenichi Kobayashi Muneyuki Mryagawa Rui-Sheng Wang Megumi Suda’, Soichiro Sekzguchz and

Takeshi Honma

Industrial Health 43, 685-590, 2005,
Bisphenol A (BPA), a xenoestrogen, has been reported to mimic the actions of estrogen or to affect the endocrine
glands in vivo and in vitro. In this study, we examined whether in utero and lactational exposure to BPA alters
thyroid status in rat Fy offspring. Dams were orally administered various doses of BPA (0, 4 or 40 mg/kg body
weight per day) from gestation day (GD) 6 through postnatal day (PND) 20. The BPA and control groups did not
differ significantly with respect to plasma thyroxine (T,) concentration. The thyroid glands from the BPA groups
had normal T4 responses to exogenous thyroid-stimulating hormone in vivo. In conclusion, these results suggest
that in utero and lactational exposure (indirect exposure} to BPA (4 - 40 mg/kg/day, GD 6 - PND 20) does not
affect thyroid functions in the F; generation of male and female rats.

!National Institute of Industrial Health

Tobacco smoking prevalence among a cross-section of dentists in Queensland,
Australia

Derek Smith!, Peter Leggat2

Industrial Health 42, 65-74, 2004,
The purpose of this study was to investigate the epidemiology of tobacco smoking among dentists in Queensland,
Australia. We utilized an anonymous, self-reporting questionnaire which was posted to 400 dentists during 2004.
The overall response rate was 72.1%, among whom the prevalence of current smoking was estimated to be 3.9%
(95%CI 2.2 - 6.9), with a further 11.0% being ex-smokers (95%CI 7.9 — 15.2). Smoking rates varied by age, with
6.1% of dentists aged younger than 30 years who were smokers. The lowest smoking prevalence was seen among
dentists aged between 30 and 40 years (1.4%), and the highest among those aged over 60 years (7.1%). Regarding
weekly work hours, the highest smoking prevalence was seen among dentists who worked between 25 and 35 hrs
per week (6.8%). Ex-smokers were more likely to work less than 25 hrs per week (21.7%). Smoking rates also
varied by career length, with the lowest prevalence among dentists who had worked 10 to 20 years (1.3%) and the
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highest rate among those who had worked over 40 years (6.7%). A similar trend was revealed for ex-smokers,
with prevalence rates of 1.7% and 33.3%, respectively. Overall, our study suggests that the prevalence of smoking
is rather low among Queensland dentists. As the distribution of smoking was not uniform however, future
preventive measures will need to consider the individual situation of dentists who smoke, particularly those in the
older age groups.

! National Institute of Industrial Health, Japan; 2 James Cook University, Australia

Evaluation of Whole-Body Vibration by the Category Judgment Method

Chikako Kaneko", Takahide Hagiwara‘r, Setsuo Maeda®

Industrial Health 43,221-232 2005,
The purpose of this research is to establish a scale for comfort with regard to whole-body vibration using the
category judgment method. Experiments were conducted using random signals as stimuli. These stimuli consisted
of three types of signal, namely designated stimulus F, with flat PSD (Power Spectrum Density) ranging from 1 to
100Hz, stimulus H with PSD, which became 20dB higher at 100Hz than at 1Hz, and stimulus L that had a PSD
20dB lower at 100Hz. These signals were modified by the Wk frequency weighting in accordance with ISO
2631-1, and the R.M.S. values were adjusted to be equal. In addition, the signal levels were varied over a range of
five steps to create 15 kinds of individual stimuli. The subjects sat on a flat, horizontal metal plate mounted
directly on the vibrator and were exposed to vertical vibrations before being asked to choose a numerical category
to best indicate their perceived level of comfort (or otherwise) during each stimulus. The creation of this
assessment scale, including the aforementioned categories, enabled not only clarification of the relationship
between the vibration stimuli and the degree of comfort but also the discovery of the connection between the
frequency-weighted R.M.S. acceleration and the corresponding categories representing each degree of comfort
without overlap. Moreover, it became clear that the subjects’ assessment of the degree of comfort perceived
differed with differences in the vibration spectrum.

! Yamaha Motor Co., LTD; *National Institute of Industrial Health

Comparison of the Apparent Mass of the Seated Human Measured Using Random
and Sinusoidal Vibration

Neil J. Man.s;ﬁela’", Setsuo Maeda’

Industrial Health 43,233-240. 2005.
Occupational exposure to whole-body vibration is often combined with a requirement to perform twisting actions.
This paper reports a study where the effect of twisting on the hiomechanical response of the seated person was
investigated. Twelve male subjects were exposed to vertical random whole-body vibration at 0.4 m/s* r.m.s.
Each subject sat in four different postures: ‘back-on’, ‘back-off”, ‘twist’ (where subjects were required to twist the
torso by 90°) and ‘move’ (where subjects were required to performing a moving task with extended arms).
Similar apparent masses were measured for the ‘back-on’, ‘back-off’ and ‘twist’ conditions, where a peak
occurred at about 6 Hz, For the ‘move’ condition, the peak in the apparent mass was attenuated indicating a
different biomechanical response in this posture. The 6 Hz peak in fore-and-aft cross-axis apparent mass
eliminated in the ‘move’ condition. It is suggested that the change in biomechanical response is due to either the
extended arms acting as a passive vibration absorber or the twisting action interferes with the usual
acceleration-muscle feedback system. Further work will be required to test these hypotheses.

' Loughborough University; ’National Institute of Industrial Health;

Necessary Research for Standardization of Subjective Scaling of Whole-Body
Vibration

Setsuo Maeda'

Industrial Health 43, 390-401 2005.
Researches into the relationship between the physical quantity of vibration and the subjectively perceived quantity
become important in designs for the vibration environment. Subjective experimental methods to obtain the
relationship between the physical quantity of vibration and the subjectively perceived quantity are different
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depending on the design objectives which consider the human sense of vibration characteristic. In this review,
the following are outlined: (i) fundamental methods for obtaining the design objectives for vibration
environments; (i} reported findings on the physical quantity of vibration environments and the human
characteristics of sense vibration; and (iii) problems with and limits of the ISO 2631-1 standard, which defines the
subjective response of the ride comfort in public transportation. Finally, the directions of research into the
subjective experimental methods for obtaining design objectives in the vibration environment considering of the
human characteristics of sense vibration are described.
National Instutute of Industrial Health

Comparison of the Apparent Mass During Exposure to Whole-Body Vertical
Vibration Between Japanese Subjects and 1SO 5982 Standard

Setsuo Maeda', Neil J. Mansfield”

Industrial Health 43, 436-440 2005.
The purpose of this study was to investigate the apparent mass of the sitting human body and to compare it with
current experimental data and the ISO 5982 standard impedance model. The apparent mass of the seated human
body in the vertical direction was measured. Twelve male subjects were exposed to random whole-body
vibration of frequency range (1-20Hz), with a vibration excitation level of 1.0 m/s? rm.s. The body posture was .
upright with no backrest contact. The obtained apparent masses were compared to the International Standard,
(ISO 5982). The biodynamic response of the seated Japanese subjects peaked in the 4 - 6.5 Hz frequency range,
which'is little bit higher than the reported range of fundamental frequencies (4.5 — 5 Hz) in most other studies
which used different experimental conditions. The outcomes show a clear difference between apparent mass of
Japanese subjects and ISO 5982 data. It is not sufficient to apply the ISO 5982 standard to Japanecse vehicle
design or dummy design.

!National Instutute of Industrial Health; 2Loughborough University

A Study on the Relationship between Subjective Unpleasantness and Body Surface
Vibrations Induced by High-level Low-frequency Pure Tones

Yukio Takahashi®®, Kazuo Kanada', Yoshiharu Yonekawa' and Noriaki Harada®

Industrial Health 43, 580-587, 2005.
Human body surface vibrations induced by high-level low-frequency pure tones were measured at the chest and
the abdomen. At the same time, the subject rated the unpleasantness that he had just perceived during the exposure
to low-frequency noise stimulus. Examining the relationship between the measured vibration and the rating score
of the unpleasantness revealed that the unpleasantness was in close correlation with the vibration acceleration
level (VAL) of the vibration measured. Taking previous results into account, this finding suggests that
noise-induced vibrations primarily induce vibratory sensations and through the vibratory sensation or together
with some other factors, secondarily contribute to the unpleasantness. The present results suggest that in
evaluating high-level low-frequency noise, the effect of vibration should be taken into account.

! National Institute of Industrial Health; Department of Hygiene, Yamaguchi University School of Medicine

Some Engineering Countermeasures to Reduce Exposure to Welding Fumes and
Gases Avoiding Occurrence of Blow Holes in Welded Material

Takeshi Iwasaki’’, Yuki Fujishz'roz, Yuji Kubota’, Jun Ojima’ and Nobuyuki Shibata®

Industrial Health 43, 351-357, 2005.
Recently, open-type push-pull ventilation systems have been widely employed as effective substitutes for the
conventional local exhaust ventilation system, and have prevailed at many welding workshops in Japan. In this
study, the effect of the uniform velocity on carbon dioxide (CO2) shielding arc welding was examined by
laboratory experiments. The ventilation system examined in the experiments successfully fulfilled the requirement
for open-type push-pull ventilators prescribed in Japanese regulations (ordinances). It was proved that the velocity
at any points in the capture zone fell in the range of 50 to 150% of the average capture zone velocity. Welding
defects could be avoided by controlling the flow rate of shielding gas. Unless the capture velocity exceeded a 0.8
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m/s, the formation of blow-holes in the welded metal could be prevented at the shielding gas flow rate of 20
L/min. If the flow rate was provided at 30 L/min and 40 L/min, blow-holes didn’t form at the capture velocity of
1.2 m/s and 1.6 m/s, respectively. At a capture velocity of faster than 0.3 m/s, the fume concentration at welder’s
breathing zone was reduced to a level below the limit values: ACGIH (TLV) and Japan Welding Engineering
Society (CLV#). These data are important for designing open-type push-pull ventilation in the welding workshop.
The other engineering countermeasures currently employed in the welding work in Japan, such as fume collecting
torch and general ventilation, are also concerned in this report. #: Control Limit Value.
'Koken, Ltd.; *National Institute of Industrial Health.

Brain Microdialysis Study of the Effects of Hazardous Chemicals on the Central
Nervous System. 2. Toluene Exposure and Cerebral Acetylcholine.

Takeshi Honma' and Megumi Suda’

Industrial Health 42, 336-347, 2004.
The microdialysis technique was applied to detect the changes in the activity of acetylcholine (ACh) neurons in
the rat brain. The effects of intraperitoneal {i.p.) injection of toluene on the amount of ACh release from the
nerve terminals of the brain cholinergic neurons were investigated in freely moving rats. In the striatum,
injection of toluene decreased the extracellular concentration of ACh in a dose dependent manner in the range 200
to 2,000 mg/kg. Similar effects of toluene on ACh release were observed in the hippocampus after i.p.
administration. The increases in ACh content in brain homogenate after i.p. injection of toluene seemed to be
caused by the decreased release of ACh from cholinergic nerve endings. Injection of toluene at doses higher
than 200 mg/kg decreased ACh release and a similar decrease was suggested to occur in 8-hr inhalation exposure
to toluene at 1,000 ppm or higher concentrations.

!National Institute of Industrial Health, Japan

Self-Awakening Prevents Acute Rise in Blood Pressure and Heart Rate at the Time
of Awakening in Elderly People

Kosuke Kaida " 2, Keiko Ogawa I 3, Mitsuo Hayashi * and Tadao Hori

Industrial Health 43, 179-185, 2005.
Abstract: Self-awakening, waking up at a designated time decided before sleeping, could prevent failure in the
blood circulation vessel system such as heart attack, acute increases in heart blood pressure upon waking.
Previous research showed that anticipatory changes occurred in rate prior to awakening from a short nap by means
of self-awakening for young participants. However, the effects of self-awakening remained unclear for elderly
people. The present examined the effects of self-awakening on heart rate and blood pressure in a short afternoon
min) among the elderly. Nine participants [74.1 (SD = 5.01) years old] underwent both self-awakening and
forced-awakening conditions. In the self-awakening condition, it was revealed that blood pressure gradually
increased before the scheduled time of awakening, and that heart rate did not rapid increase at arousal. In contrast,
forced-awakening induced acute increases in both heart and blood pressure. These results suggest that
self-awakening facilitates a more smooth transition from sleep to wakefulness via autonomic activation before the
time of self-awakening.

! the Japan Society for Promotion of Science; ? National Institute of Industrial Health; ? Department of

Behavioral Sciences, Faculty of Integrated Arts and Sciences, Hiroshima University.

Effects of Sarin on the Nervous System of Subway Workers Seven Years after the
Tokyo Subway Sarin Attack

Koichi Mi akf", Yuji Nisniwaki", Kazuhiko Maekawaz, Yasutaka Ogawaj, Nozomu Asukai’, Kimio
Yoshimura®, Norihito Etoh', Yukio Matsumoto', Yuriko Kikuchi', Nami Kumagai' and Kazuyuki Omae’
Industrial Health 42, 189193, 2004.
This study was designed to assess the afier effects of sarin exposure on the nervous system in victims of the
Tokyo Subway Sarin Attack, which occurred on 20 March, 1995, We performed a similar study 3 yr after the
disaster. This time, we newly enrolled 36 staff of the Teito Rapid Transit Authority (Tokyo Eidan subway) to
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assess the 7 yr after effects on the nervous system, and merged previous data including unpublished data to
enhance statistical power. New subjects consisted of 23 male exposed subjects and 13 referent subjects matched
for age and working types. Neurobehavioral tests for psychomotor function and memory, stabilometry, and
Benton visual retention test were performed. As reported previously, the exposed group performed significantly
less well in the psychomotor function test (tapping) than the referent group (117.8 £ 1.2 vs. 105.6 = 1.2 msec).
Using merged data, this phenomenon was also observed in a dose-dependent manner and the exposed group
performed significantly less well in the backward digit span test (4.47 = 1.17 vs. 5.11 = 1.65 digits). These results
indicate that chronic decline of psychomotor function and memory function still exist 7 yr after the sarin exposure.
! Department of Preventive Medicine and Public Health, School of Medicine, Keio University, Japan; *Kanto
Central Hospital, Japan; *National Institute of Industrial Health, Japan; *Tokyo Institute of Psychiatry,
Japan; Cancer Information and Epidemiology Division, Research Institute, National Cancer Center, Japan.

Cross talk of heat shock and heavy metal regulatory pathways

Rie Uenishi', Pengfei Gong’, Kaoru Suzuki' and Shinji Koizumi’

Biochemical and Biophysical Research Communications 341, 1072-1077, 2006.
Heavy metals induce transcription of human genes including those coding for metallothionein and heat shock
protein 70 (HSP70). It has been suggested that these processes are mediated by metal-activated transcription
factors, MTF-1 and HSF1, respectively, and are independent of each other. We raised an antibody against human
MTF-1 which efficiently supershifts the protein-DNA complex formed by MTF-1 and its cognate binding
sequence, MRE. We discovered that this antibody could also supershift complexes formed by HSF1 and its
recognition sequence HSE, which suggested the involvement of MTF-1 in these complexes. This supershift was
observed for HSFI/HSE complexes induced by Zn, Cd, Ag, and heat shock. Furthermore, overexpression of
MTF-1 in HeLa cells markedly reduced metal-induced transcription from the hsp70-1 gene promoter which
depends on HSF1. These data indicate that MTF-1 represses HSF1-mediated transcription probably through a
direct protein—protein interaction, suggesting a cross talk of two lines of stress-responsive regulatory pathways.

'National Institute of Industrial Health

A comprehensive evaluation of the testicular toxicity of dichlorvos in Wistar rat

Ai Okamura®™ 2 Michihiro Kamijima®, Eiji Shibata®, Katsumi Ohtani”, Kenji Takagiz, Jun Ueyama®, Yukari
Watanabe® Minoru Omuraj, Wang Hailan®, Gaku Ichihara’, Takaaki Kondo", Tamie Nakajima’ :
Toxicicology 213, 129-137, 2005.

Assessments of the reproductive toxicity of organophosphorus insecticides are important public health issues. This

study aimed at defining the testicular toxicity of dichlorvos (DDVP) since this toxicity was suspected by our

previous survey on pesticide sprayers and in some earlier publications during 1970s. Ten-week-old Wistar rats
were divided into four groups (n=8 or 9) and were injected subcutaneously with DDVP (0, 1, 2 or 4 mg/kg) 6 days

a week for 9 weeks. After that period, erythrocyte cholinesterase (ChE) activities decreased dose-dependently,

showing 44 - 55 % inhibition among the treated groups. No significant difference was observed in the

reproductive organ weights in any treated groups compared with the control group. Sperm motility decreased
slightly but significantly in the 1 and 4 mg/kg groups, and significant regressions were observed between the
sperm motility and both blood ChE activity and urinary concentration of dimethyl phosphate (DMP), a urine
metabolite of DDVP. However, sperm counts and morphology in the cauda epididymidis, plasma testosterone
concentrations, and histopathology in the testes in all the treated groups were not significantly different from those
of the control group. Since only the sperm maotility deteriorated by DDVP exposure at doses inducing marked
inhibition of cholinesterase activities in the rats, it was suggested that the risk of testicular dysfunction posed to
occupationally exposed humans would be small in terms of the effect of DDVP exposure alone. This conclusion
was also supported by an estimate of the decrease in human sperm motility based on the urinary DMP
concentrations observed in actual occupational settings.
’Department of Occupational and Environmental Health, Nagoya University Graduate School of
Medicine;’ Department of Medical Technology, Nagoya University School of Health Sciences;” Department of
Health and Psychosocial Medicine, Aichi Medical University School of Medicine; *Department of Health
Effect Research, National Institute of Industrial Health; *Department of Hygiene, Graduate School of

Medical Sciences, Kyushu University.
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Thyroid-stimulating Hormone Receptor Levels and Binding Affinity in the Thyroid
Gland of Growth-Retarded Mice

Kenichi Kobayashi‘r'z, Mirei Sato’, Takeo Machida® and T. elsuya Kobayashz’z

Congenital Anomalies 45, 89-92, 2005,
Growth-retarded (grt/grf) mice are congenitally primary hypothyroid. Our previous study indicated that
thyroid-stimulating hormone (TSH) responsiveness was defective in the gre/gre thyroid gland. We now report
additional studies of impaired grt/grt thyroid function. Semiquantitative RT-PCR confirmed that TSH receptor
(TSHR) mRNA expression in the grt/grt thyroid was significantly decreased compared with +/+ thyroids.
Scatchard analysis revealed that grt/grt and +/+ mice have only one type of TSH binding site. grt/gre thyroids had
fewer TSH binding sites, although this did not apparently affect the affinity of TSH for its receptor. The present
data suggest that reduced TSHR levels or defects in TSHR signaling could be one of the possible defective sites in
the grt/grt thyroid gland.

!National Institute of Industrial Health, Japan; 2 Department of Regulation Biology, Faculty of Science,

Saitama University

Epidemiology of musculoskeletal symptoms among Korean hospital nurses

Derek Smith', Myoung-Ae Choe’, Miyang Jeon’, Youngran Chae', Geong Ju An’, Jae Sim Jeong6

International Journal of Occupational Safety and Ergonomics 11, 431-440, 2005,
We investigated the epidemiology of musculoskeletal symptoms (MSS) among a complete cross-section of 330
nurses from a large Korean hospital, by means of a questionnaire survey (response rate: 97.9%). The prevalence
of MSS at any body site was 93.6%, with symptoms most commoniy reported at the shoulder (74.5%), lower back
(72.4%), neck (62.7%), lower legs (52.1%) and hand/wrist (46.7%). Logistic regression indicated that nurses who
undertook manual handling of patients were 7.2 times as likely to report MSS {(OR 7.2, 95%CI 1.2-42,3, P
= .0275), while nurses suffering from periodic depression experienced a 3.3-fold MSS risk (OR 3.3, 95%CI
1.3-8.3, P =.0104). Overall, our study suggests that Korean nurses incur a very high MSS burden when compared
internationally. A greater commitment is needed to improve physical conditions, occupational tasks and
psychosocial work issues among nurses in this country,

!National Institute of Industrial Health, Japan; *Seoul National University, Korea, *Keukdong College,

Korea; "Kangwon National University, Korea; *Catholic University of Daegu, Korea; 6University of Ulsan,

Korea

Infection control practices among Chinese physicians

Derek Smithl, Ning Wei2, Yi-Jie Zhang2, Rui-Sheng Wangl

Australian Infection Control 10, 137-140, 2005.
Although sound infection control practices are essential within hospital settings, compliance rates among
physicians may be suboptimal and the issue has rarely been studied in Mainland China. Therefore, we surveyed a
complete cross-section of physicians from a large teaching hospital in Shijiazhuang City, Hebei Province. Of the
respondents, 54% said they never wore protective gloves whilst taking blood samples. Regular glove usage during
gastric lavage, endotracheal intubation and foley catheter insertion or removal was reported by 65.6%, 63.5% and
05.8%, respectively. Most physicians (61.5%) washed their hands less than 10 times per work shift, with domestic
soap being the most common method (71.1%). A complete course of Hepatitis B vaccinations was reported by
64.3%, although 24.1% had not been vaccinated at all. Overall, our study suggests that infection control practices
may be suboptimal among Chinese physicians. As such, a greater priority must be urgently directed towards
improving compliance during clinical procedures in Mainland China.

!National Institute of Industrial Health, Japan; *Hebei Medical University, China
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A detailed analysis of hand dermatitis risk factors among Korean nurses

Derek Smith’, Myoung-Ae Choé’, Gyeong Ju A, Myung-Soon Joo®, Mi Yang Jeor®, Young Ran Chae®, Jae

Sim .Ieor.ag;r '

Journal of Environmental Dermatology 12, 149-155, 2005.
We conducted a detailed analysis of Hand Dermatitis (HD) risk factors among a cross-section of Korean nurses,
using a previously validated HD questionnaire. A total of 330 questionnaires were returned from 337 nurses,
giving a high response rate of 97.9%. The prevalence of HD by department varied from 33.3% to 48.8% (P for
Trend < 0.05), with an overall rate of 37.9%. Working in the intensive care unit was shown to be a significant HD
risk factor (OR 1.9, 95%CI 1.2 — 3.2). Current allergic disease (OR 2.2, 95%CI 1.2 — 3.9) and latex allergy (OR
3.3, 95%CI 1.9 — 5.6) were also imporiant correlates. Allergic disease as a primary school student was a strong
predictor of current HD (OR 3.4, 95%CI 1.2 — 10.4). Of the specific allergic diseases, urticaria was found to be
the only statistically-significant risk factor (OR 2.9, 95%CI 1.1 — 7.6). A family history of hay fever was also
demonstrated as a strong HD correlate, with an almost 5-fold risk increase noted (OR 4.9, 95%CI 1.2 - 26.0).
Overall, our study has shown that HD is reasonably common among Korean hospital nurses. The identification of
various intrinsic and extrinsic risk factors suggests that the occupational burden of this disease is not uniform
within nursing. Future preventive measures will need to consider individual susceptibility as well as workplace
exposures and other environmental factors.

!National Institute of Industrial Health, Japan; “Seoul National University, Korea; *Catholic University of

Daegu, Korea; *Gangneung Asan Hospital, Korea; “Keukdong College, Korea; SKangwon National

University, Korea;  University of Ulsan, Korea

Musculoskeletal disorders among Chinese medical students

Derek Smith’, Ning Wei’, Tatsuya Ishitake®, Rui-Sheng Wang’

Kurume Medical Journal 52, 139-146, 2005.
We investigated the prevalence and distribution of Musculoskeletal Disorders (MSD) among Chinese medical
students, by means of a questionnaire survey. A total of 207 questionnaires were successfully returned, giving a
high response rate of 92.4%. The MSD period-prevalence at any body site was 67.6% in the previous year and
46.9% in the previous week. Almost one-third of them (31.9%), reported an ongoing MSD. By individual body
site, the most commonly affected region was the lower back (40.1% in the last year), followed by the neck
(33.8%) and shoulders (21.7%). The 7 day period-prevalence also followed a similar descending pattern, being
reported by 20.8% at the lower back and 12.1% at both the neck and knees. MSD affected the daily life of
students for an average period of 53.8 days, with an average of 6.6 sick days taken from school. Students
reporting high mental pressure were 2.9 times more likely to suffer low back pain in the previous 12 months (OR
2.9, 95%CI 1.4’ - 5.9, P = 0.0030). Overall, our study suggests that Chinese medical students arc at reasonable
MSD risk, although it is probably lower than for working physicians. Further investigations are now
recommended to elucidate the MSD mechanisms and contributory factors among medical students in China, as
elsewhere. A longitudinal study of MSD among a complete group of medical students would be very useful in this
regard,

!National Institute of Industrial Health, Japan; Hebei Medical University, China; "Kurume University,

Japan

Needlestick and sharps injuries among Australian medical students

Derek Smith’, Peter L_eggat‘?

Journal of the University of Occupational and Environmental Health 27, 237-242, 2003,
We investigated the prevalence and distribution of Needlestick and Sharps Injuries (NSI) among a group of
Australian medical undergraduates from 4 consecutive grades. Data was obtained by means of an anonymous,
self-reporting survey. A total of 254 questionnaires were obtained (response rate 97.3%). Among them, 35
students (13.8%) had suffered a total of 41 NSI incidents. By gender, 71.4% of the NSI reporters were female and
28.6% were male. NSI prevalence varied significantly with respect to students' year of study (P for Trend=0.0106),
ranging from 7.3% in the 1st year to 26.8% in the 3rd year. Of the 41 N8I incidents, 29.2% were caused by a glass
item, 24.4% by a hollow bore needle, 24.4% by another device and 22.0% by a surgical device. The distribution
by causative device also varied from year to year. Overall, this study has shown that NSI represent an important
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hazard for Australian medical students. As such, the importance of intervention strategies to reduce NSI exposures
must remain an essential facet of medical education, worldwide. Future preventive measures will also need to
consider the unique situation of medical students in Australia, as elsewhere.

! National Institute of Industrial Health, Japan; ?James Cook University, Australia

Percutaneous exposure incidents among Australian hospital staff

Derek Smith', Peter Leggatz, Ken Takahashi’

International Journal of Occupational Safety and Ergonomics 11, 321-328, 2005.
We investigated all reported Percutaneous exposure incidents (PEI) among staff from a large Australian hospital
in the 3-year period, 2001-2003. There were a total of 373 PEL of which 38.9% were needlestick injuries, 32.7%
were cutaneous exposures and 28.4% sharps-related injuries. Nurses were the most commonly affected staff
members, accounting for 63.5% of the total, followed by doctors (18.8%) and other staff (17.7%). Needlestick
injuries were responsible for the majority of nurses' PEI (44.7%). Sharps injuries constituted the major category
for doctors (44.3%). Most needlestick injuries (67.6%) were caused by hollow-bore needles, while the majority of
cutaneous exposures involved blood or serum (55.8%). Most sharps injures were caused by unknown devices
(35.9%) or suture needles (34.9%). Overall, our investigation suggests that PEI is a considerable burden for health
care workers in Australia. Further research is now required to determine the relationships, if any, between workers
who suffer PEI and those who do not.

National Institute of Industrial Health, Japan; 2James Cook University, Australia; 3University of

Occupational and Environmental health, Japanl

Contemporary smoking habits among nurses in Mainland China

Derek Smith', Ning Wei’, Rui-Sheng Wang'

Contemporary Nurse 20, 258-266, 2005.
Although China is the world's largest consumer of tobacco and tobacco-related products, the epidemiology of
smoking has not been well studied among nurses. Given this serious gap in the literature, we considered it
necessary to investigate tobacco smoking habits among a large cross-section of contemporary Chinese nurses, by
means of a questionnaire survey. A total of 509 replies were obtained from 520 nurses (response rate: 97.9%). The
overall prevalence of smoking was 2.6% (95%CI 1.5 - 4.3). When stratified by gender, the prevalence rate among
male nurses was 52.2% (33.0 - 70.8). Of those who smoked, the median number was 11 smokes per day for a
period of 25.0 years. When categorized by severity, 15.4% were light smokers, 69.2% moderate smokers and
15.4% heavy smokers. When stratified by age there were no smokers under 25 years, with the prevalence between
25 and 34 years similarly low, at 1.1%. The highest smoking rate was seen among nurses aged 45 to 50 years
(10.1%), even though they only comprised 9.8% of the total workforce. Although our study suggests that tobacco
usage is relatively uncommon among Chinese nurses overall, the rate among male nurses was alarmingly high.
The distribution of smoking by age was not uniform however, with a high proportion being concentrated in the
older age ranges. As such, future preventive measures will need to consider the individual situation of Chinese
nurses who smoke, particularly those who occupy the older age groups.

!National Institute of Industrial Health, Japan; ?Hebei Medical University, China

Musculoskeletal symptoms among Korean nursing students

Derek Smith ’, Myoung-Ae Choez, Young Ran Chaej, Jae Sim JeongJ, Mi Yang Jeonj, Gyeong Ju An®

Contemporary Nurse 19, 151-160, 2005.
We investigated the epidemiology of Musculoskeletal Symptoms (MSS) among Korean nursing students using a
validated, questionnaire survey. Among 202 students, the prevalence of MSS at any body site ranged from 69.0%
to 77.1% (overall rate: 73.3%). MSS was most commonly reported at the shoulder (46.0%), followed by the lower
back (39.1%), neck (35.6%), feet (25.2%) and lower legs (23.8%). Logistic regression analysis indicated that
students who undertook regular exercise were only half as likely to report an MSS at any body site (OR 0.5, 95%
C1 0.2 - 0.9, P = 0.0350). Increasing body weight was also correlated with a decreased likelihood of MSS {OR
0.04, 95% CI 0.002 - 0.9, P = 0.0460). Overall, cur study has shown that Korean nursing students report a high
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prevalence of MSS, when compared to their international counterparts, Their MSS burden is roughly comparable
with Korean workers, in a variety of occupations. Further investigations will now be required to elucidate the
contributory factors for nursing students' MSS in Korea, as clsewhere.
'National Institute of Industrial Health, Japan; *Seoul National University, Korea; *Kangwon National
University, Korea; *University of Ulsan, Korea; *Keukdong College, Korea; “Catholic University of Daegu,

Korea

Musculoskeletal disorders among factory workers in Beijing

Derek Smith', Bao-Hua Liit’, Pei-Yu Wang’, Xing Gao’, Rui-Sheng Wang'

Journal of Occupational Health and Safety (dustralia and New Zealand) 21, 141-145, 2005.
Musculoskeletal Disorders (MSD) represent one of the most important and expensive occupational health issues
worldwide. Among them, occupational back disorders are usually the most common reasons for Workers’
Compensation claims. Numerous studies have investigated MSD risk factors, many of which report physically
strenuous tasks as the most important. MSD prevalence may also relate to repetitive activity, job category and
gender. Physical risk factors are a particularly important consideration for the manufacturing industry, as arduous
and repetitive work is commonly undertaken during factory work. In recent years, the complicity of psychosocial
issues on excess MSD rates has also emerged from epidemiological research, Work stress, monotonous tasks, high
perceived work-load and time pressure have all been documented as significant risk factors, Furthermore, a
combination of psychosocial and physical issues has been shown to contribute the highest MSD risk in some
studies.

'National Institute of Industrial Health, Japan; 2Be:‘jing University, China; 3Bet'jfng Institute of Occupational

Health, China

Hand dermatitis among Chinese medical students

Derek Smith", Ning Weiz, Yi-Jie Zhang", Rui-Sheng Wangl

Journal of Environmental Dermatology 12, 143-148, 2005.
The aim of this study was to conduct the first epidemiological investigation of Hand Dermatitis (HD) among a
group of Chinese medical students. We utilised a previously-validated questionnaire survey, which was translated
into Chinese and administered to 224 undergraduates from a medical school in Shijiazhuang. The response rate
was 92.4% and their overall HD prevalence was 11.6%. Allergic disease in family members was shown to be a
statistically-significant HD correlate (OR 3.1, 95%CI 1.2 — 8.3, P = 0.02). In a novel result, students reporting
tinea pedis were also more likely to report HD (OR 3.8, 95%CI 1.5 — 9.8, P = 0.01). Overall, our study suggests
that HD may be fairly uncommon among Chinese medical students. Further research will now be needed to help
clarify the aetiology of HD among medical students around the world.

!National Institute of Industrial Health, Japan, ?Hebei Medical University, China

The relative hazards of Australian police work

Derek Smithl, Danny Webster’

Australian Police Journal 59, 41-43, 2005.
It is well-known that policing is a dangerous profession and that police officers are regularly exposed to a wide
variety of hazards throughout their working day. As members deal with the most violent and dangerous members
of society, the possibility for injury and death at work is high, and the resultant cost to various police forces, as
well as the community, can be considerable. Although statistical data, by its very nature, cannot convey the
‘human’ tragedy of these events, it does provide an increased understanding of the nature and frequency of risks
encountered by police. These risks are considerable. It has been estimated that roughly 10% of Australian police
are assaulted every year, usually with fists, bottles, body fluids or syringes. Between 1977 and 1987, there were
around 40 000 assauits on Australian police and 66 shootings. Between 1989 and 1992, the workplace fatality-rate
for police was more than double that of the working population. Since the commencement of organized policing
in 1789, approximately 192 Australian police have also been murdered at work. Although these figures clearly
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suggest a dangerous work environment, the relative hazards of Australian policing have never been accurately
defined over a set period of time. Therefore, we analyzed the workplace injury and death rates of Australian police
officers and compared these results with Australian workers, as a whole. We also analyzed the police homicide
rate and compared this figure with data on Australia’s national homicide rate during the same time period.

! National Institute of Industrial Health, Japan; *New South Wales Police College, Australia

Subjective health complaints among female hospital nurses in Mainland China

Derek Smith’, Ning Wei’, Rui-Sheng Wang"

Journal of Occupational Health and Safety (Australia and New Zealand) 21, 51-59, 2005.
Although there are over one million nurses in China, the epidemiology of subjective symptoms and occupational
co-factors has not been clearly elucidated. Therefore, a cohort of nurses from two large teaching hospitals in
Hebei province were surveyed. Subjective symptoms were divided into various categories, with the first focusing
on mental health. Because most Chinese nurses are women, symptoms relating to the reproductive system were
also included. Nurses were asked to define physiological workplace factors, such as strenuous work and work
fatigue levels. The complicity of psychosocial support was evaluated with respect to work support and home
support. Strenuous work and occupational fatigue increased the risk of regular depression or premenstrual tension.
Nurses who reported high work support were the least likely to suffer from depression. Overall, this study showed
that subjective symptoms are common among Chinese nurses and represent an important occupational health issue
for this large Asian demographic.

'National Institute of Industrial Health, Japan; ?Hebei Medical University, China

Prevalence of hand dermatitis among hospital nurses working in a tropical
environment

Derek Smith', Peter Leggat‘?, Wendy Smyth,’ Rui-Sheng Wcmg‘r

Australian Journal of Advanced Nursing 22, 28-32, 2005.
Although hand dermatitis (HD) is a common occupational problem among hospital nurses, few epidemiological
studies of this disease have been conducted in regional areas or tropical environments. AIM: The aim of our
investigation was, therefore, to investigate HD prevalence and correlates among nurses within a unique Australian
setting. We recruited a cohort of 148 female nurses from a large tertiary hospital in north Queensland, Australia,
and administered a previously validated, self-reporting HD questionnaire. The 12-month period prevalence ranged
from 43.2% to 59.3%, with an overall group mean of 50.0%. There were no statistically significant differences in
HD prevalence between the different hospital wards (p=0.4238). During multiple logistic regression, a history of
allergic rash was shown to increase the HD risk 5.5-fold (odds ratio: 5.5, 95% CI: 1.9-19.2, p=0.0038). The risk of
HD was also related to increased hand washing frequency (OR 5.8, 95% CI: 1.1-33.4, p=0.0402). Overall, the
occurrence of HD among Australian nurses was relatively consistent across the various hospital wards. Their
12-month period-prevalence of HD was, however, generally higher than previous reports from other countries.

! National Institute of Industrial Health, Japan; ?James Cook University, dustralia; *The Townsville Hospital,
Australia.

Hand dermatitis among nurses in a newly developing region of Mainland China

Derek Smith’, Ning Wei®, Li Zhao', Rui-Sheng Wangi

International Journal of Nursing Studies 42, 13-19, 2005.
Although hand dermatitis (HD} is a common occupational problem for nurses worldwide; few, if any,
epidemiological studies of this disease have been conducted in Mainland China, Therefore, we administered a
previously validated questionnaire to 306 nurses from a large teaching hospital in Shijiazhuang city, Hebei
province. A total of 282 replies were received (92.2%). The 12-month period-prevalence of HD across hospital
departments ranged from 14.3% to 23.8%, with an overall rate of 17.7%. Nurses with pre-existing atopic
dermatitis were 5.3 times more likely to suffer from HD when compared to nurses without this condition (OR 5.3,
95% CI1 2.0-14.2, P = 0.0009). Overall, our study suggests that HD s less common among Chinese hospital nurses
when compared to their counterparts around the world. The identification of atopic dermatitis as a significant HD
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risk factor was, however, consistent with previous research.
'National Institute of Industrial Health, Japan; °‘Hebei Medical University, China; *Hebei Medical
University Hospital, China

Needlestick and sharps injuries among nursing students

Derek Smith’, Peter Leggat‘?
Journal of Advanced Nursing 51, 449-453, 20035.

This paper reports the first investigation of the prevalence and nature of needlestick injuries among Australian
nursing students. Needlestick and sharps injuries are the most efficient method of transmitting blood-borne
pathogens between patients and healthcare staff. Although nurses are known to be a high-risk subgroup for these
events, nursing students may be at even greater risk due to their limited clinical experience. Despite this fact, the
epidemiology of needlestick and sharps injuries among nursing students has not been clearly elucidated in
Australia. A questionnaire-based methodology adapted from other international investigations was conducted
among nursing students. We recruited a complete cross-section of students from a large university nursing school
in North Queensland, Australia, in March 2004, and analysed needlestick and sharps events as a percentage of all
students and also as a proportion of all cases. Risk factors were evaluated using logistic regression. From a group
of 319 students, 274 successfully completed questionnaires were obtained (overall response rate 85.9%). A total
of 38 students (13.9%) reported a needlestick or sharps injury during the previous 12 months. By causative itern,
6.2% of students had been injured by a normal hollow-bore syringe needle, 3.6% by a glass item and 3.3% by an
insulin syringe needle. Regarding prior usage, 81.6% of all injuring items were unused, 15.8% had been used on a
patient and the status of 2.6% was unknown. Most needlestick injuries occurred either in the nursing laboratory
(45%) or the teaching hospital (37%). Opening the needle cap was the most common causative event (28% of all
cases). A total of 39.5% of needlestick injuries were not reported. The main reason for non-reporting was that the
item was unused (42%). Logistic regression analysis revealed that students in the third year were 14.8 times more
likely to have experienced a needlestick injury than their counterparts in other years (odds ratio 14.8, 95%
confidence interval 5.2-50.3, P < 0.01). These injury rates were higher among Australian nursing students than in
other international studies. Although hepatitis B vaccination coverage among the students was excellent, it is
important that the principles of infection-control training and reporting of all needlestick and sharps continue to be
emphasized throughout undergraduate nursing education.

! National Institute of Industrial Health, Japan; *James Cook University, Australia

Species Differences in the Metabolism of Di(2-ethylhexyl) phthalate (DEHP) in
Several Organs of Mice, Rats, and Marmosets

Yuki Ito, Hzroshz Yokotd’, Rmsheng Wang , Osamu Yamanoshita', Gaku Ichihara', Hailan Wangf,

Yosh:masa Kurata® , Kenji Takag: , Tamie Nakajima !

Archives of Toxzcology 79, 147-154, 2005,
To clarify species differences in the metabolism of di(2-ethylhexyl) phthalate (DEHP) we measured the activity of
four DEHP-metabolizing enzymes (lipase, UDP-glucuronyltransferase (UGT), alcohol dehydrogenase (ADH),
and aldehyde dehydrogenase (ALDH)) in several organs (the liver, lungs, kidneys, and small intestine) of mice
(CD-1), rats (Sprague-Dawley), and marmosets (Callithrix jacchus). Lipase activity, measured by the rate of
formation of mono(2-ethylhexyl) phthalate (MEHP) from DEHP, differed by 27- to 357- fold among species; the
activity was highest in the small intestines of mice and lowest in the lungs of marmosets. This might be because of
the significant differences between Vmax/Km values of lipase for DEHP among the species. UGT activity for
MEHP in the liver microsomes was highest in mice, followed by rats and marmosets. These differences, however,
were only marginal compared with those for lipase activity. ADH and ALDH activity also differed among
species; the activity of the former in the livers of marmosets was 1.6-3.9 times greater than in those of rats or
mice; the activity of the latter was higher in rats and marmosets (214 times) than in mice. These results were
quite different from those for lipase or UGT activity. Because MEHP is considered to be the more potent ligand to
peroxisome proliferator-activated receptor a involved in different toxic processes, a possibly major difference in
MEHPformatlon capacity could be also considered on extrapolation from rodents to humans.

! Nagoya University Graduate School of Medicine, Nagoya, Janpa; ° Rakuno Gakuen Umvers:ty School of

Veterinary Medicine, Ebetsu, Japan;® National Institute of Industrial Health, Kawasaki, Japan; * Mitsubishi
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Research Institute, Kashima, Japan; 5Nagoya University School of Health Sciences, Nagoya, Japan.

Effects of Pregnancy, Age and Sex in the Metabolism of Styrene in Rat Liver in
Relation to the Regulation of Cytochrome P450 Enzymes

Reiko Kishi', Fumihiro Sata', Yoko Katakurd', Rui-Sheng Wang2 and Tamie Nakajima3

Journal of Occupational Health 47, 149-155, 20095,
To elucidate the effect of maternal styrene exposure, which is due to various postnatal changes in the development
and behavior of offspring, we investigated pregnancy-induced changes in the metabolism of styrene in rat liver in
relation to the regulation of cytochrome P450 enzymes. We also examined age and sex-induced changes in the
metabolism of styrene. Pregnancy appeared to exert a negative effect on cytochrome P450 content at the late stage,
whereas microsomal protein content showed little change during pregnancy. Pregnancy significantly decreased
the rate of formation of styrene glycol at the late stage. The percentage of remaining activity in microsomes
exposed to anti-CYP2E1 was lower than that exposed to anti-CYP2C11/6 in pregnant and non-pregnant female
rats and immature male rats, indicating that CYP2E| contributes to the metabolism of styrene more than
CYP2C11/6 in these rats. Although pregnancy seemed to decrease styrene metabolism, the contribution of
CYP2EI seemed to be slightly increasing. In conclusion, pregnancy clearly influences the metabolism of styrene
as well as other characteristic factors such as age and sex. It is very important to elucidate the changes in specific
P450 isozyme composition related to their characteristic modification and in their affinity for chemicals.

! Hokkaido University Graduate School of Medicine, Sapporo, Japan; ? National Institute of Industrial Health,

Kawasaki, Japan; sNagoya University Graduate School of Medicine, Nagoya, Japan

Equal Sensation curves for whole-body vibration expressed as a function of driving
force

Neil J. Mansfield', Setsuo Maedd’®

Journal of Acoustical Saciety of America. 117(6), 3853-3859 2003.

Previous studies have shown that the seated human is most sensitive to whole-body vertical vibration at about 5
Hz. Similarly, the body shows an apparent mass resonance at about 5 Hz. Considering these similarities
between the biomechanical and subjective responses, it was hypothesised that, at low frequencies, subjective
ratings of whole-body vibration might be directly proportional to the driving force. Twelve male subjects
participated in a laboratory experiment where subjects sat on a rigid seat mounted on a shaker. The magnitude of
a test stimulus was adjusted such that the subjective intensity could be matched to a reference stimulus, using a
modified Bruceton test protocol. The sinusoidal reference stimulus was 8 Hz vibration with a magnitude of 0.5
m/s? r.m.s. (or 0.25 m/s® r.m.s. for the 1 Hz test); the sinusoidal test stimuli had frequencies of 1, 2, 4, 16 and 32
Hz. Equal sensation contours in terms of seat acceleration showed data similar to those in the literature. Equal
sensation contours in terms of force showed a nominally linear response at 1, 2 and 4 Hz but an increasing
sensitivity at higher frequencies. This is in agreement with a model derived from published subjective and
objective fitted data.

’Loughborough University; “National Institute of Industrial Health

Scaling and Evaluation of Whole-body Vibration by the Category Judgment
Method

Chikako Kanekof, Takahide Hagiwara’, Setsuo Maeda’

YAMAHA MOTER TECHNICAL REVIEW 39. 71-79. 2005.
Quantitative evaluation of "degree of comfort" is an important aspect to consider when evaluating the nature of
products or the establishment of design-objective values during vehicle development. In this research, the
category judgment method, which is one of the scaling methods, was used to create an assessment scale for
evaluation of whole-body vibration to solve this problem. To scrutinize the effect of the difference in the
frequency component of the vibration on evaluation, three kinds of random signals with different spectrum were
used in our experiment. Consequently, while the quantitative relation between a vibration stimulus and degree of
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comfort became clear, it turned out that when a vibration contained more low frequency components, the degree
of comfort declines even though the acceleration level is the same.

! Yamaha Motor Co., LTD; *National Institute of Industrial Health

The anti-oxidative properties of a-tocopherol in y-irradiated UHMWPE with
respect to fatigue and oxidation resistance '

Nobuyuki Shibata® and Naohide Tomitd®

Biomaterials 26, 5755-5762, 2005.
Although addition of an antioxidant (a-tocopherol) is reported to prevent delamination in ultrahigh molecular
weight polyethylene (UHMWPE) knee components, contribution of a-tocopherol as an antioxidant to the
improvement of long-term fatigue performance of UHMWPE is an unknown mechanism. To solve this problem,
bi-directional sliding fatigue tests were performed for y-irradiated (25 kGy), y-irradiated (25 kGy) with 0.3 wt%
a-tocopherol added, and y-irradiated (25 kGy) with 0.3 wt% tocopheryl acetate added UHMWPE specimens.
Internal defect initiation was quantified with scanning acoustic tomography (SAT). Also, oxidation index and
crystallinity were obtained from infrared absorption spectra measured using Fourier transform infrared (FT-IR)
microscopy. Only y-irradiated UHMWPE specimens resulted in severe fatigue fractures. a-Tocopherol-added
UHMWPE specimens showed significantly lower projected area ratio of defects (1.80+0.82) than did y-irradiated
(7.0£2.29) and tocopheryl acetate-added ones (8.50+2.01). The oxidation index of yp-irradiated UHMWPE
specimens (0.111+0.0052) was extremely higher compared to those of doped ones; 0.0179+0.0026 and
0.014440.0069 for a-tocopherol-added and tocopheryl acetate-added ones, respectively. The crystallinity of
y-irradiated UHMWPE specimens (57.5%1.16) was lower compared to those of doped ones; 60.3£0.72 and
60.4+1.38 for a-tocopherol-added and tocopheryl acetate-added ones, respectively. The incorporation of
a-tocopherol significantly improves the long-term fatigue performance of p-irradiated UHMWPE with oxidation
stability. Also, the addition of a-tocopherol controls macromolecular structures resulting in the improvement of
fatigue performance of UHMWPE.

! National Institute of Industrial Health; ? International Innovation Center, Kyoto University".

Gamma-irradiation aggravates stress concentration along subsurface grain
boundary of UHMWPE under sliding fatigue environment

Nobuyuki Shibata’, Naohide Tomita® and Ken Ikeuchi’

Bio-Medical Materials and Engineering 13, 35-45, 2003.
Numerical simulations were carried out using a DEM-based model under a sliding fatigne environment to
investigate the influences of differences of mechanical properties between intra-granular portions and
inter-granular portions on local stress-strain fields and to determine the effect of gamma-irradiative degradation of
UHMWPE components on delamination. The predicted stress fields in the gamma-irradiated UHMWPE
component were highly nonuniform and were quite different from those predicted in the non-irradiated UHMWPE
component. The stress distributions were intensely affected by the structural inhomogeneousness of networked
grain boundaries. Marked stress concentrations were observed along subsurface grain boundaries in the
gamma-irradiated UHMWPE. The gamma-irradiated UHMWPE showed a steep increase in the maximum
equivalent stresses for an increase in the number of sliding. As the number of sliding increased, moreover, the
region where the maximum equivalent stress was observed, moved deep into the specimen. These findings
suggest that fatigue damage with plastic deformation proceeds mainly at a subsurface region in the
gamma-irradiated UHMWPE and at a superficial region in the non-irradiated one. Therefore, gamma-irradiation is
an important factor in accelerating fatigue crack initiation resulting in delamination.

'National Institute of Industrial Health; ? International Innovation Center, Kyoto University‘?,' Institute for

Frontier Medical Sciences, Kyoto Universityj.

Microscopic destruction of UHMWPE under uniaxial tension

Nobuyuki Shibata®, Naohide Tomita® and Ken Ikeuchi’

Bio-Medical Materials and Engineering 13, 47-57, 2003,
To examine the effects of a networked substructure of granular agglomerate on a style of destruction in prosthetic
ultra-high molecular weight polyethylene (UHMWPE), uniaxial tensile simulations were carried out using the
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numerical model based on the discrete element method (DEM). The numerical simulations were performed taking
the difference of mechanical characteristics between inter-granular and intra-granular portions of UHMWZPE into
consideration. A significant increase in stress and strain was observed along grain boundaries where micro cracks
were initiated. This finding suggests that the large difference of mechanical properties between intra-granular and
inter-granular portions causes significantly increased local stresses and strains in the vicinity of grain boundaries.
The tensile simulation resulted in intra-granular destruction, which had good agreement with a result of previous
experimental observation. This is presumably because the directions of principal shear stresses do not coincide
with those at stress-concentrated grain boundaries. The dependence of the style of material destruction on forms
of loading application could be explained by the relationship between directions of principal shear stress and
reorientations of stress-concentrated grain boundaries. ‘

!National Institute of Industrial Health; ? International Innovation Center, Kyoto University’; Institute for

Frontier Medical Sciences, Kyoto University”.

Defect initiation at subsurface grain boundary as a precursor of delamination in
ultrahigh molecular weight polyethylene

Nobuyuki Shibata’, Naohide Tomita® and Ken Ikeuchi’

Journal of Biomedical Materials Research 674, 276-284, 2003.
In order to examine the initiation mechanism of delamination in ultrahigh molecular weight polyethylene
{(UHMWPE) knee components, a bi-directional sliding fatigue test was performed for three types of UHMWPE
specimens: nonirradiated, gamma-irradiated (25 kGy) and gamma-irradiated (25 kGy) with 0.1% vitamin E added.
Sliding surfaces of post-tested UHMWPE specimens were observed using an optical microscope and a scanning
electron microscope. Also, surface roughness was measured at the sliding surfaces of UHMWPE specimens.
Delamination was observed only in gamma-irradiated specimens. A networked structure of surface asperity that
resembled grain boundary was observed prior to delamination in gamma-irradiated specimens. Surface roughness
in the gamma-irradiated specimens, higher than in any other specimen, showed a rapid increase prior to
delamination. Detailed observation using an optical microscope and a scanning electron microscope showed
microscopic crack initiation along subsurface grain boundaries in gamma-irradiated specimens. These results
suggest that subsurface crack initiation is a precursor of delamination and is accelerated by oxidative degradation
due to gamma irradiation. Of the three types of specimens, UHMWPE with vitamin E added showed the lowest
surface roughness values at all measuring points. The addition of vitamin E is effective in improving wear
resistance and fatigue performance of UHMWPE.

!National Institute of Industrial Health; ? International Innovation Center, Kyoto Universityz; Institute for

Frontier Medical Sciences, Kyoto Um‘versityj.

Numerical simulations on fatigue destruction of ultra-high molecular weight
polyethylene using discrete element analyses

Nobuyuki Shibata', Naohide Tomita® and Ken Ikeuchi’

Journal of Biomedical Materials Research 644, 570-582, 2003.
Ultra-high molecular weight polyethylene (UHMWPE) is a heterogeneous material composed of a networked
substructure of grain boundary and grain aggregation. A new numerical model based on the discrete element
method (DEM) was proposed to examine microscopic defect formation and propagation in UHM WPE. Numerical
simulations were carried out using this model under two types of loading condition: unidirectional repetitive
compression .(simple loading) and bidirectional repetitive compression (switched loading). Subsurface defects
were initiated and propagated in the vicinity of grain boundaries under both loading conditions. The defect
propagation behavior was especially sensitive to grain boundary allocation under switched loading. An increase in
defects was more rapid under switched loading than under simple loading. These numerical results showed
qualitatively good agreement with experimental ones. It is suggested that the newly developed numerical method
based on the DEM is a promising method to investigate fatigue behavior of a heterogeneous material such as
UHMWPE under complicated loading conditions.

!National Institute of Industrial Health; ° International Innovation Center, Kyoto University’; Institute for

Frontier Medical Sciences, Kyoto University’
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Adsorption of Organic Solvents’ Vapors by Porous Carbon Materials Synthesized
by Template Method

Hironobu Abiko! and Yasushi Shinohara’

Transactions of the Materials Research Society of Japan 30(3), 607-613, 2005.
Several specimens of porous carbon materials, whose pore size distributions were controlled by template method,
have been synthesized from 2—Furanmethanol (Furfuryl alcohol). Porous materials such as silica gel and natural
soils or clays and minerals have been used as templates in the synthesis of the specimens in this research. Some of
the specimens show superior adsorbability of several organic solvents® vapors, which are usually generated in
work places, as compared with a conventional adsorbent material: common activated carbon (N,-BET specific
surface area; 1310m /g) from the viewpoints of adsorption rate and quantity. In addition, a specimen synthesized
from commercial vermiculite as template shows remarkable selectivity in adsorption of the vapors. We will also
examine a relation between pore size distributions in the specimens and adsorption.

National Institute of Industrial Health

Adsorption of Aromatic Vapors by Porous Template Carbon Material Synthesized
Jrom Polyfurfuryl Alcohol

Hironobu Abiko! and Yasushi Shinohara®

Transactions of the Materials Research Society of Japan 30(4), 917-920, 20035.

A porous carbon material synthesized from polyfurfuryl alcohol shows effective adsorption of several aromatic
solvents’ vapors as compared with a common activated carbon (N2-BET specific surface area; 1310m2/g). The
porous carbon material has been prepared by template method, and a natural soil or clay was used for template.
The material has a wide pore size distribution in micro porous region, significant growth of meso pores, and high
hydrophobicity in comparison to the referential activated carbon. The porous characters seem to contribute to
adsorbability, especially adsorption rate, of the aromatic vapors by the specimens. The porous carbon material can -
be useful for improvement of air purification in work places.

!National Institute of Industrial Health

Cold-induced vasodilatation response and associated thermal loads in older men
observed during a finger cooling

Shin-ichi Sawada’

Environmental Ergonomics (Ed by Y. Tochihara and T. Ohnaka), pl141-147, London, Elsevier, 2005.
The primary objective of this study was to examine the age-related change of cold-induced vasodilatation (CIVD)
and the associated skin temperature responses in older persons by using a modified Iocal cold tolerance test, The
secondary objective was to confirm whether the modified test condition is acceptable for older people. The test
consisted of & 10-min immersion of the left middle finger in cold water at 10°C, and was substituted for a
conventional test (30-min immersion in ice water at 0°C). The finger skin temperature responses before, during
and after the immersion of six older men (62-70 years) were compared with those of seven younger men (20-29
years). CIVD occurred significantly later in the older group, and the magnitude of their response was significantly
lower during the immersion. No vasodilatation occurred in two of the older men. The finger skin temperature after
the immersion did not recover quickly to the pre-immersion level in most of the older men unlike the young men.
The finger skin temperature before the immersion was not significantly different between the two age groups.
Therefore, the depressed CIVD reactivity and slow recovery rate of the finger skin temperature after the
immersion in the older men were thought to reflect the age-related changes of peripheral vascular reactivity to a
local cold stimulus. Considering the fact that no subjects complained a great deal of cold pain during the
immersion, our modified local cold tolerance test seems to be a useful and sensitive method for detecting the
age-related degradation of local cold tolerance and peripheral vascular reactivity in older workers.

! National Institute of Industrial Health, Japan.
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Comparison of the apparent masses and cross-axis apparent masses of seated
humans exposed to single and dual-axis vibration

Neil J. Mansﬁeldf, Setsuo Maeda®
Proceeding of 3™ International Conference on Whole-Body Vibration injuries, Nancy, France, June 7,

P55-56 2005

This paper presents a study whereby 15 male subjects were exposed to single-axis whole-body vibration in the x-,
y- and z-directions and dual-axis vibration in the xy-, xz-, and yz-directions using a 6 degree-of-freedom vibration
simulator, All vibration magnitudes were 0.4 ms-2 r.m.s. in each axis. Subjects sat in two postures: ‘back-on’
and ‘back-off. Apparent masses in each direction were generally similar for the single-axis and dual-axis
stimuli; similarly, cross-axis apparent masses (i.e. the ratio of the force in one direction to the acceleration in
another direction) were generally similar for the single and dual-axis vibration stimuli. All results were in
agreement with data previously published using single-axis vibration. In most cases, the peaks in the apparent
mass and the cross-axis apparent mass occurred at a slightly lower frequency for the dual-axis vibration than for
the single-axis vibration. It is hypothesised that this change is due to a non-linear effect, similar to that which
occurs with increasing vibration magnitude for single-axis vibration.

' Loughborough University; *National Institute of Industrial Health

Pitfalls of frequency weighting method to evaluate the human response to
whole-body vibration

Setsuo Maeda', Shinichi Ohno’
Proceedings of Twelfth International Congress on Sound and Vibration 11-14 July Lisbon Portugal, pl1-8,

2005.

Now, the ride comfort evaluation is performing to obtain the relationship between the subjective comfort in a
vehicle seat and the frequency-weighted r.m.s. vibration acceleration value using the frequency-weighting curve
specified to ISO 2631-1. And when the frequency-weighted r.m.s. acceleration value acquired by this method is
the same numerical value, it is supposed that the same degree-of-comfort evaluation is made. However, this
frequency-weighting method is a simple method to the last, and may not necessarily show subjective evaluation
and good correspondence. By this research, while clarifying the problem included in the frequency-weighting
method, and the trial of the solution method is reported.

! National Instutute of Industrial Health; ’Kanagawa Institute of Technology

Effects of Direction on Subjective Evaluation of Whole-Body Vibration

Setsuo Maeda", Neil J. Mansﬁeld2

Proceedings of 1 3" Japan Group Meeting on Human Response to Vibration 3 to 5 August, p107-118 2005,
The purpose of this research is to validate a direction effect with regard to whole-body vibration using the
category judgment method. Experiments were conducted using random signals as stimuli. The stimuli consisted
of the flat PSD (Power Spectrum Density) ranging from 1 to 20 Hz. The signal levels were varied over a range
of 3 steps (0.2, 0.4, and 0.8 m/s” r.m.s of unweighted acceleration magnitude of the same energy) of each x, y, and
z-axis to create 9 kinds of individual stimuli. The subjects sat on a flat, horizontal metal plate mounted directly on
the vibrator and were exposed to x, v, and z axis vibrations before being asked to choose a numerical category to
best indicate their perceived level of comfort (or otherwise) during each stimulus. It became clear that the
subjects’ assessment of the degree of comfort perceived does not differ with differences in the vibration direction.

!National stutute of Industrial Health; *Loughborough University
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Design of Anti-Vibration Gloves

Setsuo Maeda' and Paul Cacioli’

Proceedings of 1 3" Japan Group Meeting on Human Response to Vibration 3 to 5 August 2005.

Millions of workers world wide are exposed to harmful vibrations generated by hand held power tools or
equipment were there is intimate contact with the worker, such as heavy equipment, transport and utility vehicles.
The redesigning of equipment and tools to eliminate or.dampen vibration has helped reduce the risk of over
exposure but the primary defence for workers still remains the use of personal protective equipment (PPE) such as
gloves, In this study all the anti-vibration gloves sold into the Japanese were tested against the ISO10819,
Mechanical vibration and shock — Hand-arm vibration — Method for the measurement and evaluation of the
vibration transmissibility of gloves at the palm of the hand. A total of 22 gloves were tested and only two of
these were found to meet the criteria for an anti-vibration glove according to the ISO 10819 standard. The various
glove designs tested are discussed in light of their ability to attenuate vibration.

!National Institute of Industrial Health, 2 gnsell Limited

Whole-Body and Hand-Arm Vibration Measurement by using B& K PULSE System
with Wireless LAN

Setsuo Maeda' and Masakazu Ozaki®

13" Japan Group Meeting on Human Response to Vibration 3 to 5 August 2005.
A PULSE system with wireless LAN for evaluating the vibration exposure level and for informing the
measurement results according to the whole-body and hand-arm vibration exposure to the workers sitting on the
drivers’ seats or using hand-held tools is proposed in this paper. This system composed of a PULSE system with
wireless LAN, a seat accelerometer or a hand adaptor with accelerometer and a lap top computer with wireless
LAN. A seat accelerometer is mounted on the seat according to the [SO 2631-1 standard. A hand adaptor with
accelerometer is mounted between a handle and a palm of hand according to the ISO 5349-2 standard. The
PULSE system with wireless LAN and a sensor is setting on the vehicle near the drivers’ seat, And the lap top
computer with wireless LAN is setting on the separate place from the PULSE system. Therefore, this kind of the
measurement equipment will be able to measure the vibration when the experimenters can’t ride on the vehicles
with the operator together in the same time.

! National Institute of Industrial Health ; *Briiel & Kjeer division of Spectris Co.Ltd., Japan

Comparison of subjective rafings of Whole-Body vibration for single-and
multi-axis vibration

Neil J. Mansﬁeld", Setsuo Maeda®

Proceedings of 40" UK Conference on Human Response to Vibration, 13-15 September 2005 Liverpool

Marriott Hotel, City Centre, One Queens Square, Liverpool 2003.
When an individual is exposed to whele-body vibration they are almost always exposed to vibration that occurs in
the fore-and-aft, lateral and vertical directions simultaneously. In many cases there can also be significant
components of roll, pitch and yaw. Despite the nature of vibration exposure being complex, almost all
laboratory studies of the subjective responses to vibration have used simulators that are only capable of producing
vibration in one direction at a time. This paper describes experiments carried out using 6 degree-of-freedom
vibration simulator. These experiments have the aim of validating the applicability of 1S02631-1 in multi-axis
environments. It is shown that the r.s.s. method of summation of subjective ratings in individual axes is an
adequate technique for the prediction of the subjective rating of multi-axis vibration.

! Loughborough University; *National Institute of Industrial Health
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Subjective and biomechanical responses to complex whole-body vibration stimuli

Neil J. Mansfield', Setsuo Maedd’

Forum Acusticum 2003, p.1-3. 2005.

When an individual is exposed to whole-body vibration they are almost always exposed to vibration that occurs in
the fore-and-aft, lateral and vertical directions simultaneously. In many cases there can also be significant
components of roll, pitch and yaw. Despite the nature of vibration exposure being complex, almost all
laboratory studies of the subjective and biomechanical responses to vibration have used simulators that are only
capable of producing vibration in one direction at a time. This paper describes some of the first experiments
carried out using a newly commissioned 6 degree-of-frecdom vibration simulator. These experiments have the
aim of validating the applicability of 1SO2631-1 and the applicability of published biomechanical data to
multi-axis environments.

' Loughborough University; National Institute of Industrial Health

Assessment of local cold tolerance of individuals by using conventional and
unconventional methods based on observation of CIVD reactivity

Shin-ichi Sawada’

HFM-126 Specialists Meeting on "Prevention of Cold Injuries”. North Atlantic Ttreaty Organisation (NATO)

Research and Technology Organisation. NBR-12: 1-6, 2005.
Cold-induced vasodilatation (CIVD), which occurs in fingers and toes exposed to extreme cold, is a defensive
reaction of protecting the extremities against frostbite. Yoshimura and Iida (1950) developed a practical method,
based on observation of CIVD reactivity, for assessing peripheral resistance against frostbite (local cold tolerance).
Thereafter, many studies using this test method to clarify the factors affecting the local cold tolerance, such as
occupation, gender, race, environmental temperature, clothing, ambient pressure and cold acclimatization have
been conducted. Recent Japanese clinical studies have suggested that this local cold tolerance test is also useful
for evaluating the sympathetic skin vasomotor function and a peripheral sensory nerve disturbance. These tests
have, however, consisted of a 30-min immersion of fingers in ice water (0 °C). Under these test conditions, most
of the participants have tended to feel much pain and distress, and some have either fainted or had to withdraw
prematurely from the experiment as a result. This means that vulnerable individuals, such as older persons or
children, cannot participate in this stressful test. Consequently we proposed a simplified and less painful test for
assessing the local cold tolerance (1983, 1984), as a substitute for the conventional test. Here I review some
Japanese pioneering studies on factors governing the individual difference of the local cold tolerance which
Yoshimura and lida conducted by using their original method (conventional method). Also I refer to a study on
applicability of our modified method (unconventional method) for assessing the local cold tolerance and
summarize some of our recent findings on the factors affecting the local cold tolerance obtained by using the
unconventional method..

! National Institute of Industrial Health

Effect of Physical Exercise Before and During Finger Cooling on Cold-induced
Vasodilatation (CIVD) Reactivity and Subjective Thermal Strain in a Moderate
Cold Environment

Shin-ichi Sawada 1, Tatsuo Oka 1, Hideki Fukuda’

Proceedings of the 3rd International Conference on Human-Environment System ICHES 05 in Tokyo, Japan

12-]15 Sep., 164-167, 2005.
To investigate whether physical exercise improves cold defense responses caused by finger cooling, cold-induced
vasodilatation (CIVD) and subjective pain and thermal sensations were observed both after and during light and
moderate exercises in a moderate cold environment. Healthy young subjects consisting of fourteen men and two
women aged 21 to 25 years immersed their fingers into stirred cold water of 10°C for 10 minutes in an ambient
temperature condition of 10°C. Ten of them exercised for 10 minutes on a bicycle ergometer at 40 and 80 W
immediately before the cold water immersion (Experiment I). Six of them exercised at the same level as
Experiment I during the immersion (Experiment II). Through the experiments, skin temperature of the immersed
finger tip was continuously measured for assessing the CIVD reactivity. Pain and cold sensations of the immersed
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fingers were also reported every one minutes as indices of subjective thermal strain.
In the experiment I where the exercise was carried out before the cold water immersion, marked CIVD response
occurred even in an ambient temperature condition of 10°C whereas little CIVD was observed without the
exercise before the immersion. The CIVD response was significantly greater in the exercise of 80W than in that of
40W. Subjective thermal strain such as pain and cold sensations was less with the exercise than without the
exercise. Also in the experiment II where the exercise was carried out during the cold water immersion, CIVD
reactivity increased in proportion to the increase in exercise level (from 40W to 80W) and subjective pain and
cold sensations was mitigated.
This study clearly shows that moderate exercise (80W) before and during finger cooling improves CIVD
reactivity in a moderate cold environment and that cold-induced pain and cold sensation is mitigated. Therefore,
peripheral overcooling and subjective cold strain at work in moderate cold environments could be mitigated by
moderate exercises before or during the work.

!National Institute of Industrial Health
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Exposure of incinerator and home electric appliances recycling workers to dioxins
and brominated dipheylethers

Yasutaka Ogawa', Rie Yoshida'l, Ippei Mori'l, Hiroyuki Saito', Fumihiko Kitamura', Mamoru Hiratd',

Kenichi Ohba’, Yuki Matsumoto®

25™ International Symposium on Halogenated Environmental Organic Pollutants and POPs (DIOXIN 2005),

CDROM ID: 866.
We intended to assess exposures to PCDDs, PCDFs, coplanar PCBs, and PBDEs among workers engaged in
incinerator works and recycling works of home electric appliances. This study project was approved by ethical
committee of NIIH. Subjects consist of 69 male and 3 female workers at 3 municipal solid waste incinerators
{MSWI), 23 male workers at an industrial waste incinerator (IW1), and 11 male workers at a factory recycling
home electric appliances (RHEA). Written informed consents were obtained from ail subjects. In the morning of
examination day 70-90 ml of blood was collected from fastened subjects and then they were interviewed by
occupational specialist about their job histories. Blood was used for measurements of 7 PCDDs, 10 PCDFs, and
10 coplanar PCBs, of those TEF was determined by WHO. Twenty nine PBDEs were also measured. Blood
PCDDs and PCDFs by TEQ were high among IW] group compared with the others. Looking from each congener,
12378PeCDD, 123678HxCDD, 123789HxCDD, 23478PeCDF, 123478HxCDF, 123678HxCDF, 234678HxCDF,
and 1234678HepCDF were highest among [WI group, the means were 5.4, 30.7, 3.2, 10.9, 4.4, 7.0, 1.8, and 9.2
pe/g lipid, respectively. Comparing coplanar PCBs, 33°44’TeCB and 233°44’PeCB were highest among RHEA
group, the means were 3.2 and 2733 pg/g lipid, respectively. Comparing PBDEs, 22°41rBDE and 33°4TrBDE
were highest among MSWI group, the means were 6.6 and 2.3 pg/g lipid, respectively, and 23’44’ TeBDE and
33°44’TeBDE were highest among RHEA group, the means were 31.8 and 2.9 pg/g lipid, respectively. Further
more 23°44’5PeBDE were lowest among IWI group, and 22’44’55’ HxBDE was highest among IW1 group and the
mean was 945 pg/g lipid. Comparing PCDD, PCDF, coplanar PCB, and PBDE exposures among three worker
groups, MSWI group was lowest in either exposure. IWI group was highest in PCDD and PCDF exposures.
RHEA group was highest in coplanar PCB and PBDE exposures.

! National Institute of Industrial Health, Japan ; ? Kitasato University, Japan

A checklist for assessing accumulated fatigue due to overwork

Iwasaki K’, Sasalki TJ, Mori I’, Hisanaga N", Shibata E

17" International Symposium on Shiftwork and Working Time, Book of Abstracts, p77, 20035,
Background: In Japan health hazards that are associated with overwork are a social problem. According to the
2003 Labor Force Survey, morg than 6 million people work more than 60 hours per week. In 2003, 312 cases of
cerebrovascular and ischemic heart disease were recognized by the Ministry of Health, Labor and Welfare
(MHLW) as occupational and caused by overwork (Karoshi). In 2002, MHLW launched a “Comprehensive
Program for the Prevention of Health Impairment Due to Overwork™. To support this program and as a tool for
management, we have developed a checklist to evaluate accumulated fatigue due to overwork. Accumulated
fatigue can be defined as a state that is caused by overwork and may induce disease. Design of the checklist:
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The checklist, with a total of 21 items, consists of four subscales; specifically, overtime working hours (one item),
other job stressors (5 items), sleep-rest (3 items), and subjective symptoms (12 items). The accumulated fatigue is
evaluated into four grades using the results of the four subscales. Association between accumulated fatigue and
diseases: A cross-sectional study (n=383 subjects) was conducted to examine the association between
accumulated fatigue, as evaluated by the checklist, and the incidences of diseases during the previous six months.
The incidence of several diseases in the group with high accumulated fatigue was significantly higher than that in
the group with low accumulated fatigue. Conclusion: The checklist may be useful for the evaluation of health
risks in individuals and at workplaces caused by overwork.
! National Institute of Industrial Health, ; 2 dichi Medical University

A Case Study on Risk Management of a Japanese Companj’ Against Terrorism
from a Standpoint of Mental Health

Lumie Kurabayashi

Regional & Intersectional Congress. Advances in Psychiatry. World Psychiatric Association. Athens.

Abstracts, p274.
[Introduction] According to the globalization of the business world, a lot of employees of companies go and live
abroad. There was always some risk of encountering terrorism like 9.11.
[Purpose] The purpose of this study is to examine, through a case study of the terrorism overseas, how the risk
management of a Japanese manufacturing company worked from a standpoint of mental health.
[Materials and Methods] This study is based on terrorism occurred overseas. Executives of some big Japanese
companies had been taken hostage for several months. Long interviews were held with the men who worked for
one of the companies and were in charge of supporting hostages and their families until and after the liberation of
the hostages.
[Results and Conclusions] Though there made no mention of mental health support in the risk management
manual of the company, and though the men interviewed were not experts in mental health, generally they
supported the hostages and their families successfully. This seemed to owe much to their individual character and
ability. In the risk management manual, a mental health care check list easily to understand would be useful for
anyone who might be in charge of managing risks.

National Institute of Industrial Healthh

Stress Factors among the Wives of Japanese Employees Working in Duesseldorf,
Germany

! Lumie Kurabayashi, ? Takamasa Saito, 3Mitsuru Suzuki

The Second ICOH International Congress on Psychosocial Factors at Work, Abstracts, p201.
[Objective] The purpose of this study is to clarify psychoscdcial stress factors among the wives accompanied
their husbands who were working abroad in Japanese or Japanese subsidiary companies, with comparing it
with Japanese male expatriates in Duesseldorf in Germany.
[Subjects and Methods] From cach of the 4th, 5th, 6th, 7th, 8th and 9th grades, one classroom was randomly
selected in the Japanese school in Duesseldorf. Then a total of 155 mothers of the all students in each classroom
were surveyed by means of a self-administered questionnaire contdining psychosocial stress factors and GHQ-12
in 2003. Excluding international marriage cases and insufficient answer sheets, 116 subjects who were wives of
the Japanese expatriates were obtained. Ninety-eight percent of the subjects were housewives. The mean age of
themn was 41.4+3.44.
[Results] The mean GHQ score of the subjects was 2.3. Among seventeen stress factors, interpersonal
relationships among Japanese people, interpersonal relationships with Jocal people, language, convenience of
transportation, food, means of telecommunication, and security were recognized significantly stronger stressors by
the subjects than by the male expatriates. Multiple regression analysis showed that interpersonal relationships
among Japanese people and children’s health issues were the factors strongly related to GHQ score.
[Conclusion] It is suggested that the stress factors of the wives of the Japanese expatriates with children were
different from that of Japanese male expatriates. One of the main stress factors of the wives seems interpersonal
relationships among Japanese people. Further studies compared with the data in other regions are needed.

! National Institute of Industrial Health; * The University of the Air; 7 wate Medical University
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The Effect of the Effort-Reward Imbalance and Temperament to Psychological
Distress and the Intention to leave of Japanese company employees

' Maki Tominaga, 2Tsuyosh1' Akiyama, 3Lumie Kurabayashi

The Second ICOH International Congress on Psychosocial Factors at Work, Abstracts, p160.
[ Educational Objectives ] At the conclusion of this presentation, the participant should be able to recognize that
the effort-reward imbalance, over commitment and temperament are all important for enhancing company
employees’ health and minimizing the leave from work. Workplace psychological health programs should take
into consideration both workplace management aspects and individual traits.
[ Background ] The purpose of this study is to examine the effect of the effort-reward imbalance, over
commitment and temperament on psychological distress and the intention to leave of company employees.
[ Method ] In July of 2004, a self-administrated questionnaire was distributed to all the employees in a Japanese
IT company. The questionnaire consists of items concerning socio-demographic status, employment, working
hour, TEMPS-A, subscales of MPT, the effort-reward imbalance, over commitment, GHQ-12, and questions on
the intention to leave. 711 responses were complete and used for the analysis.
[ Results ] The effort-reward imbalance predicted significantly psychological distress. Over commitment and
temperament predicted significantly psychological distress and intention to leave Depressive, cyclothymic,
hyperthymic, and anxious temperaments were significantly correlated with psycholog:cal distress. Cyclothymic,
and hyperthymic were significantly correlated with intention to leave.
[ Conclusion and Discussion ] The effort-reward imbalance influences psychological distress. Over commitment
and temperament influences significantly both psychological distress and the intention to leave. These findings
suggest that these factors are all important with regard to enhancing company employees® psychological health
and minimizing the leave from work. Workplace psychological health programs should take into consideration
both workplace.

! Department of Mental Health, Tokyo University Graduate School of Medicine; * Department of

Neuropsychiatry, Kanto Medical Center NTT EC; * National Institute of Industrial Health.

Psychosocial Work Factors Predicting Daytime Sleepiness in Day and Shift
Workers

Masaya Takahashi', Akinori Nakata', Takashi Haratani', Yasumasa Otsuka', Kosuke Kaida" ?, Kenji

Fukasawa'

17th International Symposmm on Shiftiwork and Working Time, Shifiwork International Newsleiter, Vol. 22,

p- 147, 2005.
Objectives: The present study sought to identify the psychosocial work factors to predict daytime sleepiness in a
sample of day and shift workers. Methods: Participants working at a pulp and chemical factory completed an
annual questionnaire regarding psychosocial factors at work using US NIOSH Generic Job Stress Questionnaire,
sleep habits, and daytime sleepiness (Epworth Sleepiness Scale) for three years in a row from 2002 through 2004,
The present analysis included 60 day workers (11 women) and 61 shift workers (all men) who participated in all
three years of the study. A repeated-measures analysis of variance was used to test the effects of the level of
psychosocial work factors (dichotomized at the mean) in 2002 on the ESS scores in subsequent years by worker
group. Results: Despite no significant differences in day workers® ESS scores between high and low groups of
variance in workload or depressive symptoms in 2002, the ESS scores in 2003 or 2004 were significantly higher
for the high group of these two measures than for the corresponding low group. No significant differences were
observed in the ESS scores of shift wortkers between high and low levels of job satisfaction and depressive
symptoms in 2002. But the shift workers with low job satisfaction and high symptoms of depression showed
significantly greater ESS scores in 2003 and 2004 than those with opposite characteristics. The above results,
except depressive symptoms for day workers, remained significant after adjusting for insomnia symptoms, total
sleep time, and present illness as covariates. Conclusions: Increased variance in workload may lead to a
subsequent increase in daytime sleepiness for day workers. Low job satisfaction and high depressive symptoms
may serve as predictors of elevated daytime sleepiness for shift workers. The results suggest that redesigning
these aspects of work environment would yleld favorable effects on daytime sleepiness.

!National Institute of Industrial Health; Japan Society for the Promotion of Sciences, Japan
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Examining a link between job stress factors and daytime sleepiness among
~ firefighters

Masaya Takahashi', Akinori Nakata', Masaharu Maedd’, Noriyuki Kawamura®

2nd ICOH International Conference on Psychosocial Factors at Work, Abstracts, p. 156, 2003.
This study examined whether job stress factors are associated with daytime sleepiness among firefighters. A
rotating-shift group (n=564, mean age 40.6+10.6 years) and a day-working group (n=106, 43.2+8.0 years) of male
firefighters completed a questionnaire to evaluate stress factors at work (Quantitative workload, Variance in
workload, Job control, Skill underutilization, Intragroup conflict at the workplace, Role conflict, Role ambiguity,
Social support from supervisor, coworker, or family, and Job satisfaction), sleep habits, and daytime sleepiness
(Epworth Sleepiness Scale, ESS). Each measure of job stress was dichotomized at the mean. The presence of
daytime sleepiness was defined as an ESS score of 10 or more. Mean ESS score and prevalence of daytime
sleepiness were 8.4:4.0 and 29.1% for the rotating-shift group; 8.9+3.6 and 27.9% for the day-working group. A
multiple logistic regression analysis adjusted for age showed that high role conflict was significantly associated
with increased sleepiness in the rotating-shift group (odds ratio=2.05, 95% confidence interval=1.28-3.27). Any
job stress measures, however, were not significantly associated with daytime sleepiness in the day-working group.
Additional adjustment for sleep duration, insomnia symptoms, smoking, exercise, and alcohol intake confirmed
the significant association found for the rotating-shift group and also showed a tendency of increased sleepiness
associated with low job control for the day-working group (3.11, 0.92-10.56). Our results suggest role conflict as a
psychosocial work correlate of daytime sleepiness for the rotating-shift firefighters. However, job control-related
aspects appear to affect daytime sleepiness for their day-working counterparts.

!National Institute of Industrial Health; *Kurume University School of Medicine, Japan; *National Institute

of Mental Health, Japan

Sickness Absence Depending On Daytime Sleepiness In Shift Workers

Masaya Takahashz Akmom Nakata', Takashz Haratani', Yasumasa Otsuka', Kosuke Kaida"* Kenﬂ

Fukasawa', Mamiko Naka®, Reiko Saito’, Toshio Kobayashi®, Yukiko Tanaka’, Naoko Tach:bana

6th International Conference on Occupational Stress and Health: Work, Stress, and Health 2006: Making a

Difference in the Workplace, Abstracts, p.3135, 2006.
We investigated how the level of daytime sleepiness was associated with sickness absence in a sample of shift
workers. A self-administered questionnaire was distributed to 3,732 employees at nine different worksites. A total
0f 2996 employees returned the questionnaire. The present study involved only 631 shift working men (mean age
38 yeas) and 132 shift working women (43 years). Sickness absence was measured as a self-reported total number
of days absent from work due to sickness, including paid leave, in the past year. Daytime sleepiness was
quantified with the Epworth Sleepiness Scale (ESS). We also collected data for sleep habits, depressive symptoms,
job, and demographics. A measure of sickness absence was created by categorizing the total number of sick days
into three classes: no sickness absence (0 days), up to 2 sick days, and longer than 2 sick days. ESS scores were
divided into quartiles. Muitinomial logistic regression models were used to determine the relation between the
sickness absence measure and the intensity of daytime sleepiness while controlling for potential confounders. All
analyses were made separately by gender. The level of daytime sleepiness was significantly associated with
sickness absence among men of taking longer than 2 sick days, after controlling for age groups, educational levels,
sleep duration, insomnia symptoms, and depressive symptoms (ESS Q2, adjusted OR 1.0¢, 95%CI 0.46-2.15; ESS
Q3, 1.83, 0.93-3.57; ESS (4, 2.26, 1.14-4.47). In contrast, an increase in sleepiness tended to be associated with a
decreased likelihood of taking up to 2 sick days (ESS Q2, 1.00, 0.56-1.80; ESS Q3, 0.83, 0.45-1.53; ESS Q4, 0.59,
0.30-1.19), No significant results were obtained in women. Shift working men may have an increased likelihood
of takmg 2 or more days of sickness absence that is associated with elevated levels of daytime sleepmess

National Institute of Industrial Health, Japan Society for the Promotlon of Science, Japan; Isesakt Sawa
Medical Association Hospital, Japan; 'Hiroshima University, Japan; *Uchida Hospital, Japan; °Osaka
Medical Center for Health Science and Promotion, Japan
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Indoor Exposure To Natural Bright Light Reduces Afternoon Sleepiness

Kosuke Kaida'?, Masaya Takahashi’, Yasumasa Otsuka’, Takashi Haratani’, Akinori Nakata’, Kenji
" Fukasawa’

Associated Professional Sleep Societies, LLC, 19th Annual Meeting, SLEEP, Abstract Supplement, Vol. 28, p.

A39, 2005.
Introduction: Strong sleepiness/drowsiness in the afternoon often disturbs work efficiency in our business life.
Although a short nap (< 30 min) is a useful tool to reduce sleepiness, not everyone can have enough time or space
to take a nap in a work setting. Thus, we tested the effect of short time exposure (3¢ min) of natural bright light
{NBL) as a more convenient tool. Methods: Participants were 16 healthy women aged 33 to 43 (38.1 £2.68) years.
The arousal level was measured by the psychomotor vigilance task (PVT), the alpha attenuation test and the
Karolinska sleepinessscale (KSS). The tasks were repeated in every 30 min from 11.00 to 16.30. Participants took
part in the three experimental conditions: (1) the NBL condition in which they carried out the task sitting by a
window side (1077-9200 lux) from 12.40 to 13.10, (2) the nap condition in which they took a nap for 20 min from
12.40, and (3) the control condition in which they continued the tasks in a semi dark environment (< 100 lux). The
ambient light intensity was set to less than 100 lux, except for NBL exposure and napping periods. Results:
Compared with the control condition, K88 score was significantly improved during the NBL exposure (t(15) =
2.28, p < 0.05), but no effect was shown in alpha attenuation coefficient (AAC). After NBL exposure or nap,
AAC was significantly higher than the control condition {F(2, 30) = 4.59, &= 0.97, p < 0.05). There were no
significant differences in PVT performance between conditions. Conclusion: Our results demonstrated that short
time exposure to NBL improved arousal level in the afternoon, suggesting the use of natural light as an alternative
to a short nap. _

"Japan Society for the Promotion of Sciences, Japan, *National Institute of Industrial Heaith

Longitudinal Study of Effects of Downsizing on Male Japanese White-collar
Workers

Yasumasa Otsuka', Yuko Yamate®,Shotaro Kosugiz

2nd ICOH International Conference on Psychosocial Factors at Work (WOPS 2005), Book of Abstracts,

pé2.
The association between downsizing, the reduction of personnel in an organization, and health of Japanese
workers is not clear. Subjects of the present prospective study were white-collar employees of a construction
company in metropolitan Tokyo. In this company, approximately 850 workers accepted voluntary turnover in
exchange for an early retirement preferential treatment program. Voluntary turnover reduced the number of
employees in the company from 1817 in 1997 to 963 in 2001. Organizational records were used to identify 353
employees who had worked in 1997 (Time 1) before downsizing occurred, and who then remained with the
company until at least 2001 (Time 2). At time 1 and time 2, employees were asked to complete the Job Stress
Scale (J8S), which assessed four stressors (overload, cognitive demand, role ambiguity, and insufficient authority)
and six stress reactions (fatigue, irritability, anger, interpersonal sensitivity, cardiovascular symptoms, and
depressive symptoms). The overall response rates were 92.2% at time 1 and 98.9% at time 2. Of these 353
employees, 220 male employees provided responses to the JSS on both occasions. One-way repeat-measure
ANOVA indicated a significant decline in two stressors, role ambiguity [F(1,219)=5.51, p<.05] and insufficient
authority [F(1,219)=13.53, p<.001], after downsizing. In contrast, downsizing was associated with increased
levels of stress reactions (e.g. anger [F(1,219)=4.36, p<.05] and depressive symptoms {F(1,219)=4.31, p<.05] ).
From these findings, organizational downsizing appears to not only reduce some kind of job stressors but also
adversely affect the emotional state of employees who remain with the company.

! National Institute of Industrial Health; * Waseda University
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How are Coping Strategies Related to Positive and Negative Emotions in a Sample
of Japanese Workers?

Yasumasa Otsuka‘r, Derek Smith"z, Kosuike Kaida"‘J, Takashi Haratam'", Masaya Takahashi!, Akinori

Nakatd', Kenji Fukasawa'

2nd ICOH International Conference on Psychosocial Factors ar Work (WOPS 2005), Book of Abstracis,

p176.
Objective: The aim of this study was to investigate the associations between coping strategies and both positive
and negative emotions. Methods: Participants were 67 Japanese employees (25 men, 42 women) aged 18 to 59
years (26.2 + 8.93 years old) who answered a questionnaire at work-stress seminar in Tokyo working in diverse
companies. Coping strategies were measured by the Tri-axial Coping Scale (Kamimura et al, 1995) which
assessed 8 dimensions of coping (catharsis, giving-up, getting information, distractive recreation, avoidance-like
thinking, positive interpretation, plan drafting and evading one's responsibility). Emotions were assessed by the
Multiple Mood Scale (Terasaki et al, 1992), with eight subscales reconfigured from factor analysis (liveliness,
well-being, friendliness, concentration, being startled, confusion, hostility and boredom). Results: Getting
information, distractive recreation, positive interpretation and plan drafting displayed a significant negative
correlation, with boredom and also a significantly positive correlation with liveliness and friendliness. Among
these strategies, positive interpretational coping showed the highest correlations with the positive emotions
(r=395-.419). In contrast, giving-up coping was significantly correlated with high scores of boredom (r=0.241).
Evading one's responsibility coping had significant correlations with both confusicn and hestility {r=0.216, and
0.267, respectively). Conclusions: Overall, these findings suggest that some coping strategies, such as positively
interpreting adverse events and planning for appropriate actions, may be linked to positive emotions among
Japanese workers. These strategies may also have the potential to modify emotions experienced in the workplace
in a more favorable manner.

! National Institute of Industrial Health; * Japan Society for the Promotion of Sciences

A Psychological Study on the Characteristics of Job Stressors (1): The Effects of
Job Stressors on Coping Strategies and Psychological Stress Reactions

Kosuke Mafune” Hideo Tamba" Kotaro Taneichi’, Yasumasa Otsuka’, Kengo Tanaka', Yuko Yamate',

Haruka Sakurai’, Shotaro Kosugi' ,

2nd ICOH International Conference on Psychosocial Factors at Work (WOPS 2005), Book of Abstracts,

pl74.
This study examines the relationships between job stressors, coping strategies, and psychological stress reactions.
The subjects comprised 959 employees of an information technology company. The questionnaire assessed job
stressors, coping strategies, psychological stress reactions, and social skills. The direct effects of job stressors on
coping strategies and the indirect effects of job stressors on psychological stress reactions mediated by coping
strategies were examined using covariance structure analysis. The results revealed that qualitative stressors
exerted a negative effect on problem-solving coping (-.523) and support-seeking coping (-.193), and a positive
effect on problem-leaving coping (.436). Furthermore, it became evident that quantitative stressors exerted a
positive effect on problem-solving coping (.126). Further, it became evident that both qualitative and quantitative
stressors exerted a positive influence on psychological stress reactions, and the direct effect on qualitative
stressors (.680) was greater than that of quantitative stressors (.267). The indirect effect of qualitative stressors on
psychological stress reactions mediated by problem-leaving coping (.05=.436%.110) was also shown. In summary,
the following three points were suggested by this study. 1) Qualitative stressors principally influence the adoption
of coping strategies. 2) Qualitative stressors have stronger effects on psychological stress reactions than
quantitative stressors. 3} Qualitative stressors increase psychological stress reactions by increasing the adoption of
problem-leaving coping.

! Waseda University; ? Seitoku University; ° National Institute of Industrial Health
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A Psychological Study on the Characteristics of Job Stressors (2): The Effects of
Social Skills at Work on Job Stressors

Hideo Tamba', Kosuke Mafune Kotaro Tanezchz Yasumasa Otsuka’, Kengo Tanakaf, Sumike Sato’,

Misato Takada', Yuko Yamate', Haruka Sakurai’, Shotaro Kosugi

2nd ICOH Internatzonal Conference on Psychosoczal Factors at Work (WOPS 2005), Book of Abstracts,

pi7s.
This study examines the effects that social skills at work exert on quantitative and qualitative job stressors by
using covariance structure analysis. Quantitative stressors comprise time imminence and work ovetload, while
qualitative stressors comprise role ambiguity and lack of contrel. The subjects and the questionnaire were the
same as in study (1) by Mafune et al. The following two points were clarified: 1) Social skills showed a negative
coefficient toward both quantitative (-.061) and qualitative stressors (-.533). 2) Social skills do not have
significant effects on quantitative stressors but on qualitative stressors {p<.01). The following two points are
considered regarding social skills and the characteristics of job stressors: 1) Since a significant effect of social
skills was not admitted, the components influenced by interpersonal relationships may be few in the case of
quantitative stressors. There exists a possibility that a work situation bereft of interpersonal relationships may
exert a stronger influence on quantitative stressors than on qualitative stressors. 2) Due to the effect of the
admission of social skills, in the case of qualitative stressors, there may exist a considerable number of
components that are influenced by interpersonal relationships. Since qualitative stressors may be strongly
influenced by lack of information concerning the work of individuals, there exists a possibility that qualitative
stressors are decreased by adequate communication based on social skills. The importance of social skills as an
1nd1v1dual factor to Weaken psychological stress tcactions may also be suggested based on the results of study (1).

! Waseda Umversz{y Seitoku University; ® National Institute of Industrial Health

Comparative investigation of several sperm analysis methods for evaluation of
spermatotoxicity of 2-bromopropane

Katsumi Ohtani’, Hisayo Kubota', Junzo hS'aegusa‘r

42nd Congress of European Societies of Toxicology, Cracow Poland, 11-14 September, Toxicology Letters

vol 158, Suppl. 1, S128-5129, 2005.
Reproductwe toxicity of 2-bromopropane (2BP} was reported to be found among the workers in an electronics
factory in 1995. Therefore the importance of spermatotoxicity has been realized in the industrial toxicology.
However, classical manual methods must rely on subjective assessment. Recently, computer-assisted sperm
analysis (CASA) was proposed but this system requires vast investment. We then investigated the applicability of
the MTT method with a microplate and sperm quality analyzer (SQA) as simple, rapid, and economic
instrumental methods for the examination of sperm quality in rats, comparing it with the manual microscopic
method and CASA Epididymal fluid derived from male F344/N Slc (Fischer) rats intraperitoneally injected with
2BP in the dose range of 125-1000 mg/kg/day twice a week (total 8 times) were examined by these methods as a
model experiment. Sperm count measured by the manual method and CASA in the epididymal fluid, absorbance
by the MTT method and sperm motility index value by the SQA method were significantly lower in the 2BP 1000
mg/kg administered group than in the control group. Sperm analyses by the MTT method with the microplate
reader and the SQA method are available for reproductive toxicity study in rats.

!National Institute of Industrial Health

Postnatal Development in Rat Offspring Following in Utero and Lactational
Exposure to Di(2-ethylhexyl)phthalate

Kenichi Kobayashi Muneyuki Mivagawa', Rui-Sheng Wang', Megumz Suda’, Soichiro Sekiguchi' and

Takeshi Honma'

Toxcological Letters 158, 5130, 2005, ‘
Di(2-ethylhexyl)phthalate (DEHP) has been widely used as a piasticizer for a large number of plastic products. In
the present study, we investigated the effect of in utero and lactational exposure to DEHP on postnatal
development in rat offspring. Pregnant Sprague-Dawley rats (Crj: CD (SD) IGS) were administered DEHP in corn
oil orally at dosage levels of 0, 25, 100 or 400 mg/kg per day from gestation day (GD) 6 through postnatal day
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(PND}) 20. Gestational length and maternal body weight gains during gestation in the DEHP groups remained the
same as those in the control group. The number of live births did not differ between the control group and the
DEHP groups. There were no significant changes from the controls in any of the somatic or organ growth,
including body weight, body length, tail length or organ weights (liver, kidneys, testes, prostate, seminal vesicles,
ovaries and uterus) in the offspring. In addition, there were no dose-related differences between the controls and
DEHP groups in somatic developmental parameters, including several plasma hormone concentrations. These
results suggest that in utero and lactational exposure to DEHP (GD 6 —~ PND 20) does affect postnatal
development in rat offspring for either sex under the experimentai design of the present study.
!National Institute of Industrial Health

Musculoskeletal disorders and psychosocial risk factors among Chinese medical
doctors

Derek Smith', Ning Wei®, Yi-Jie Zhang Rui-Sheng Wang

2" ICOH Conference on Psychosocial Factors at Work, Okayama, Japan, Book of Abstracts, p. 166.
To investigate the correlations between Musculoskeletal Disorders (MSD) and psychosocial risk factors among
medical doctors in mainland China. A total of 286 doctors were surveyed (79.2% response rate) from a teaching
hospital in Shijiazhuang city, Hebei Province. We used a Chinese-language questionnaire specifically adapted
from previous international studies. MSD categories were divided into neck, shoulder, upper back and lower back
regions, as these are believed to be commonly affected body sites among Asian health care workers. Data was
analysed by logistic regression, and adjusted for demographic items and workplace conditions. Results are
therefore presented as adjusted Odds Ratios (OR). Strong correlations between MSD and psychosocial risk factors
were identified at all four body sites. Too much overtime was associated with MSD of the shoulder (OR: 2.0),
lower Back (OR: 2.7) and any body site (OR: 2.2); high mental pressure was associated with MSD of the upper
back (OR: 2.3); inadequate work support was associated with MSD of the lower back (OR: 3.6) and inadequate
work discussion was associated with MSD of the shoulder {OR: 3.1). Overall, our study has revealed strong
correlations between psychosocial factors and MSD. These results support an increasing body of evidence from
various countries implicating psychosocial factors as important determinants of workplace health. Intervention
programs to help reduce doctors’ MSD and improve their workplace health are urgently needed in China, as
elsewhere.

! National Institute of Industrial Health, Japan; ?Hebei Medical University, China

Needlestick and sharps injuries among a cross-section of physicians in Mainland
China

Derek Smith’, Ning Wei’, Rui-Sheng Wang'

16™ China-Korea-Japan Joint Conference on Occupational Health, Book of Abstracts, p. 147-149.
Needle stick and Sharps Injuries (NSI) represent a significant occupational hazard for physicians in China, as
elsewhere. Although there are over 1 million physicians in this country, the epidemiology of NSI events have
never been elucidated. Therefore, we conducted what appears to be the first study of N8I epidemiology among a
cross-section of Chinese physicians. An anonymous, self-reporting survey was distributed to a complete
cross-section of physicians from a teaching hospital in Shijiazhuang City, Hebei province. Data was entered into a
common spreadsheet program and analysed by statistical software. Basic statistics were calculated, including
prevalence rates by department and the overall number of NSI cases. We evaluated NSI events as a percentage of
all physicians and also as a proportion of all NSI cases. Statistical associations with NSI were investigated using a
combined logistic regression model. A total of 361 questionnaires were distributed and 286 received, giving a
response rate of 79,2%, Of the 286 respondents, 183 (64.0%) had suffered a total of 372 NSI incidents (roughly
1.3 NSI per physician per year). By device, 29.7% of all physicians had sustained an NSI from syringe needles,
24.8% from suture needles, 15.7% from scalpel blades and 13.3% from glass items. Over half the syringe needles
(58.8%) and almost three-quartes of suture needles (70.4%) had been used on a patient prior to the injury. Surgical
procedures were the most common causative activity, accounting for 27.9% of all NSI and affecting 32.2% of all
physicians, The main reasons for not reporting their NSI were that they didn’t know they had to report it (29%)
and they didn’t know how to report it (18%). Logistic regression revealed a statistically-significant correlation
between NSI and working in the intensive care unit, after adjustment for confounding factors (OR 5.3, 1.7 - 23.4).
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Overall, our investigation revealed that NSI are an important workplace hazard for Chinese physicians, similar to
their international counterparts. Furthermore, a large proportion of underreporting suggests that preventative
educational programs and workplace interventions for physicians are urgently needed in mainland China. Future
preventive measures will also need to consider the unique cultural beliefs of Chinese people and its important
repercussions on preventative behaviours.

!National Institute of Industrial Health, Japan; ’Hebei Medical University, China

The historical development and future challenges for occupational health services
in Australia

Derek Smith', Peter Leggat
13" Iternational Congress on Occupatzonal Health Services, Utsunomiya, Japan, Book of Abstracts, p 57.
The development of occupational health services in Australia was influenced by numerous historical events. In
1788, Britain established a convict settlement in Sydney Cove, with the earliest occupations consisting primarily
of convict or prison guard. Health hazards mostly arose from disease, traumatic injury and punishment, with no
defined occupational health services. Free settlement occurred throughout the early to mid 1800s, contributing
new forms of employment with their associated risks. The discovery of commercial gold deposits in 1851, led to
the sudden and rapid development of an amateur mmmg industry, and one which would become one of the most
dangerous occupations of the late 19t century. Early mining hazards were numerous, including windlass accidents,
explosions and flooding, and this was later supplemented by chemical hazards such arsenic and mercury.
Industrial development progressed gradually throughout the early 1900s in Australia, and this period was seminal
for the development of occupational health services. It was a time of increasing interest in worker’s health, which
later progressed into some pioneering epidemiological research of occupational hazards. Major historical
influences on the development of Australian occupational health services are listed in the table. Following the post
World War 2 economic boom, an overall downtumn in Australian manufacturing had led to major wage restraint
by the early 1970s. This in turn, encouraged trade unions to turn their attention to broader social issues, such as
the development of occupational health services. Mainstream Australian society was also being influenced by
wider community issues such as anti-war protests, environmental concerns and the women’s movement, Interest
in occupational health and the services they provided, subsequently flourished. Overall, it can be seen that
numerous historical factors influenced the development of occupational health services in Australia. Lessons from
the past are useful for understanding the current situation, and may also help guide policy formation to meet future
challenges in the new millennium.
!National Institute of Industrial Health, Japan, *James Cook University, Australia

Effect of ethylene glycol monoethyl ether on sperm motion in rat

Rm-Sheng Wang', Katsumi Ohtani', Na Jid, Megumi Suda’, Xing Gao’, Takeshi Honma '

44" Annual Meeting of Society of Toxicology, The Toxicologist vol.89, p111.
Ethylene glycol monoethyl ether (EGEE) can cause testicular damage in experimental animals and man, resulting
in decreased sperm count. In this study, we analyzed how EGEE affect sperm motion in rats after acute and
subchronic treatment. EGEE was administered by oral gavage to adult male Sprague-Dawley rats at 100, 300 or
600 mg/kg/day, 6 times per week for 5 weeks. In another experiment, one dose at 300 or 1000 mg/kg was used.
Twenty-four hours after the last treatment, sperm from cauda epididymis and spermaduct was analyzed for
changes in motion with a Hamilton-Thorne Sperm analyzer (HTM-IVOS), and gene expression in testes was
estimated. Subchronic treatment of EGEE resulted in decrease in motile sperm percentage and progressive
motility in both epididymal and spermaduct sperm dose-dependently. The values for the two parameters in highest
dose group were less than 25% of that in controls. The velocity parameters (curvilinear velocity, average path
velocity and straight line velocity) were also affected by EGEE. Unlike the subchronic treatment regimen, a
single-dose of EGEE did not induce change in weight of the testes and epididymis. However, the percentages of
motile sperm and progressively motile sperm were significantly decreased in the high-dose group. The proportion
of sperm with rapid velocity was also 33% less than that of controls, whereas the percentage of static sperm was
doubled. Interestingly, these changes occurring in the acute experiment were only observed in spermaduct, while
those in the epididymis were not evident. These results demonstrated that EGEE may not only induce testicular
toxicity but also directly affect sperm motion. Effect of EGEE on the expression of genes in testes will be
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discussed.
! National Institute of Industrial Health, Kawasaki, Japan; 2 Beijing Diseases Control and Prevention
Center, Beijing, China

Inhibitory effect of ethylene glycol monoethyl ether on sperm motion in rat

Rui-Sheng Wang, Katsumi Ohtani, Megumi Suda, Takeshi Honma

42nd Congress of European Sociely of Toxicology. Toxicology Letters, 158, §123-124.
Ethylene Glycol Monoethyl Ether (EGEE) can cause testicular toxicity, as demonstrated by testicular atrophy and
decreased sperm count. To elucidate whether EGEE has any effect on sperm motion, especially in the case of
short time exposure, we conducted a series of in vivo experiments with rats, as well as an in vitro study with rat
sperm. Sperm from cauda epididymis and spermaduct was analyzed for the change in motion with
Hamilton-Thome Sperm analyzer. Administration of EGEE at 600 mg/kg/day for five weeks significantly
decreased total and progressive motility of sperm to 15-30% of controls, in both the cauda epididymis and the
spermaduct, Decreased curvilinear velocity (VCL), average path velocity (VAP) and straight line velocity (VSL)
were also observed in epididymal sperm. In the acute experiment, abnormal motion of sperm was detected by
decreased total and progressive motility, and straightness. Percentage of sperm with rapid velocity significantly
declined, but that of static sperm rose. The time-course experiment showed that damage to sperm motion began 6
hr after EGEE administration and reached its most remarkable level at 12-24 hr. Addition of EGEE to the medium
of sperm had no effect on its motion, but EAA showed inhibitory effect at moderate degree. These results suggest
that besides its toxicity to spermatogenesis, EGEE may also directly affect the motion of mature sperm.

National Institute of IndustrialHealth,, Kawasaki, Japan

Hand Dermatitis among a Complete Cross-Section of Chinese Physicians

Rui-Sheng Wangl, Derek R. Smith’, Ning Wei’

16th China-Korea-Japan Joint Conference on Occupational Health, Abstract, pl154-1535.
Using previously defined criteria , the HD prevalence in 361 physicians from all departments of a university
teaching hospital ranged from 2.7% in the miscellaneous departments to 21.4% in the gynaecology department (P
for trend =0.0177) . With an overall prevalence of 12.9%, HD among the Chinese physicians was comparable to
the rate previously described among doctors in Norway and Sweden. In addition to HD, almost one quarter of the
physicians reported some kind of reaction immediately following contact with latex products. Their overall
prevalence of symptoms was as follows: any symptoms (23.1%), skin rash (17.1%), hives (3.1%), allergic rhinitis
(2.8%) and asthma or wheezing (0.7%). A statistical examination of risk factors showed some interesting results.
Firstly, HD prevalence was quite similar between the genders (female doctors: 14.5% and male doctors: 11.4%).
This is contrary to previous studies, where marked differences in HD prevalence by gender were documented
among Norwegian and Swedish physicians. Alternatively, we found that HD prevalence varied significantly
between the hospital departments, with highest rates seen in the gynaecology department. Despite this fact,
department of employment was not shown to be a statistically significant HD risk factor when analyzed in a
combined regression model. Systemic allergic disease was also not shown as a HD risk facto. No correlations
between hand washing frequency and HD were elucidated. Nevertheless, the physicians who reported regular
surgical scrubbing of the hands were almost 5 times as likely to suffer HD, when compared to their colleagues
who did not (OR 4.9, 95% CI 1.3~19.1, P=0.0189). As such, this suggests that surgical scrubbing may predispose
physicians to HD, a finding which is consistent with observations from other countries. :

!National Institute of Industrial Health, Kawasaki, Japan; °The 3" Hospital of Hebei Medical University,

Shijiazhuang, China
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Effects of Perinatal Exposure to PCB 153 on the Brain Neurotransmitters of
Offspring Rats

Takeshi H‘;onmal, Muneyuki Miyagawa', Rui-Sheng Wang!, Megumi Suda’, Kenichi Kobayashi' and Soichiro

Sekiguchi

Society of Toxicology's 43th Annual Meeting (SOT2004), Program p.175, The Toxicologist 78(1-S), 379,

2004.
Some reports have suggested that exposure to PCB mixtures at perinatal period may affect the development of the
central nervous system both in humans and animals, however, developmental neurotoxicity of each congener
remains still unclarified. To investigate the effects of in wutero exposure to PCB 153
(2,2°,4,4’,5,5 -hexachlorobiphenyl), a representative non-planner PCB congener, on hormonal and
neurobehavioral development in the offspring of rats, pregnant CD (SD) IGS rats were given PCB 153 (0, 16, 64
mg/kg/day) orally on Gestation Day 10 (GD 10) to Day 16 (GD 16). Offspring rats were examined at different
weeks of age regarding the effects of PCB 153 on (1) endocrine system (thyroid and testis), (2) brain neuroactive
substances, and (3) cognitive functions (learning and memory). In this paper, we described the effects of PCB
153 on the brain contents of neurocactive monoamines of the offspring. PCB exposure did not produce any
significant effects on the body weights of dams during gestation and lactation. No dose-dependent changes in
body weight, body length, and organ weights in offspring were observed. On post natal day (PND) 7, 21, and 42,
serotonin (SHT) and its metabolites, 5-hydroxyindoleacetic acid (SHIAA) content of the brain of male rats
increased in a dose-dependent manner. In female rats, 5SHT and SHIAA increased in the brain on PND 7 and 21.
Dopamine {DA) and its metabolites, 3, 4-dihydroxyphenylacetic acid and homovanillic acid, increased in the male
brain on PND 7 and 42 and in the female brain on PND 7. DA release from the DA nerve endings was increased.
The activity of DA neurons in the brain may be elevated in some limited situations following perinatal exposure to
PCB 153. These results suggest that exposure to relatively high-dose of PCB 153 at the early stage of life
induces neurochemical changes in the offspring rats.

!National Institute of Industrial Health, Japan

Neurochemical Changes in the Brain of Offspring Rats following Maternal
Exposure to PCB 153 '

Takeshi Hionma!, Muneyuki M:yagawa!, Rui-Sheng Wang", Megumi Suda’, Kenichi Kobayashi' and Soichiro

Sekiguchi

Society of Toxicology's 44th Annual Meeting (SOT2005), The Toxicologist p.221, 2005,
Previous reports have suggested that exposure to PCB mixtures at perinatal period may affect the development of
the central nervous system both in humans and animals, however, developmental neurotoxicity of each congener
remains still unclarified. To investigate the effects of in utero exposure toe PCB 153
(2,2',4,4',5,5'-hexachlorobiphenyl), a representative non-planner PCB congener, on hormonal and neurobehavioral
development in the offspring of rats, pregnant CD (8D} IGS rats were given PCB 153 (0, 16, 64 mg/kg/day) orally
on Gestation Day 10 (GD 10) to Day 16 (GD 16). Offspring rats were examined at different weeks of age
regarding the effects of PCB 153 on (1) endocrine system (thyroid and testis), (2) brain neuroactive substances,
and (3) cognitive functions (learning and memory). PCB exposure did not produce any significant effects on the
body weights of dams during gestation and lactation. There were no dose-dependent changes in body weight,
body length, tail length, liver weight, and kidneys weight in offspring of all ages and both sexes. Anogenital
distance (AGD) or AGD indices were increased in females in the PCB 153-exposed groups. Plasma
concentrations of thyroxine (T4) and tri-icdothyronine (T3) were decreased in the 64 mg/kg group of both sexes.
At 36-week, the blood testosterone concentration was significantly lower in the high PCB dose group, and in
comparison, the LH in this group was at high level. In this paper, we described the effects of PCB 153 on the
turnover of the brain neuroactive monoamines of the offspring. On the post natal day (PND) 7, the ratio of
5-hydroxyindoleacetic acid (SHIA A, serotonin metabolite) content to serotonin (SHT) content of the brain of male
rats increased in a dose-dependent manner. These results suggest that SHT turnover was accelerated in male
offspring following perinatal exposure to PCB 153. The exposure to relatively high-dose of PCB 153 at the early
stage of life may induce neurochemical changes in the brain of offspring rats.

! National Institute of Industrial Health, Japan
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| Effectiveness of forced air-ventilated jackets in a hot outdoor environment

Shin-ichi Sawada’, Tatsuo Oka", Hideki Fukuda‘r, Yasuki Kobayashiz

Conference Proceedings and on the Conference CD of The 1ith International Conference on Environmental

Ergonomics p390, 2005,
A forced air-ventilated jacket which is newly developed for mitigating heat stress at work was evaluated in a hot
outdoor environment, Eight healthy male subjects (22-24 years old) dressed in summer daily clothing walked at a
speed of around Skm/hr for 45 minutes with and without the jacket in a tennis court in summer. The climate
condition during the experiment (13:00-16:00) was sunny and windy: the ambient temperature, 32.2-35.5°C; the
relative humidity, 30-43%; the globe temperature, 41.1-49.3°C; wind velocity, 4.8-5.3m/sec; the WBGT,
28.0-30.2°C. Oral temperature, skin temperature at eight sites of the body (forehead, chest, forearm, dorsum of
hand, thigh, lower thigh, dorsum of foot, lumbar), heart rates, blood pressure and body weight were measured for
assessing the physiological thermal strain. Thermal discomfort, thermal sensation, sweating sensation, thermal
preference, thermal tolerance, thermal acceptability and fatigue feeling were reported for assessing the subjective
thermal strain. Also the symptoms relating to heat disorders (dizziness, nausea, abdominalgia, buzzing, gait
disturbance, paraesthesia of limbs etc) were monitored through the experiment, There were no significant
differences between the two clothing conditions (i.e. those with and without the jacket) in most of the
physiological variables measured except for skin temperature at a few sites. There were also no significant
differences between the two conditions in many of the subjective responses except for thermal discomfort feeling,
the degree of which was relatively greater in the condition with the jacket. This was mainly caused by the
subjects’ cumbersome feeling while wearing the jacket. The present study suggests that the forced air-ventilated
jacket has no marked effectiveness in terms of the mitigation of physiological and subjective heat strains in sunny
and windy outdoor environments in summer. Nevertheless, the jacket may have some advantage compared to the
existing water-cooled suits or ice-cooled vests because of its lightweight which does not interfere with the
wearers’ work. Therefore, further studies are necessary to explore the other hot climatic conditions (e.g. calm
outdoor environments or indoor offices and plants) where the jackets may function more effectively.
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Characteristics, Prevalence and Raising Awareness of Psychological Harassment
at Work

Shin-ichi Sawadal, Takashi Haratanil, Shunichi Avakil, Renato Gilioli

2nd ICOH Inetrnational Conference on Psychosocial Factore at Work, August 23-26, 2005, Okayama,

Abstracts, p136, 2005. _
Psychological Harassment is a form of employee abuse arising from unethical behavior and leading to
victimization of the worker. It is an increasing worldwide problem which is still largely unknown and
underestimated. It can produce serious negative consequences on the quality of life and on individuals' health,
mainly in the emotional, psychosomatic and behavioral areas. In addition, society as a whole becomes a victim
because of increased pressure on social services and welfare. To aim at raising awareness of this growing issue of
concern, WHO published a booklet entitled “Protecting Workers' Health Series No.4: Raising awareness of
Psychological Harassment at Work™ The booklet provides information on its characteristics, such as the
definition, differences between normal conflicts and psychological harassment at work, the way it is practiced, the
consequences it can produce on health and society. Special attention is devoted to the causes that favour its
development and the measures to be adopted in order to combat it and react it. In this report, we give an outline of
the booklet with special regard to prevalence of psychological harassment at work widespread around the world
based on a survey of ILO/ICN/WHO/PSI (2002) and the Third European Survey on Working Conditions 2000 in
comparison to Japanese recent data obtained from our original survey. Also we refer to the Japanese version of the
booklet we translated in order to raise awareness of this issue towards Occupational Health Society in Japan.
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Indoor Exposure to Natural Bright Light Reduces Afternoon Sleepiness

Kosuke Kaida "%, Masaya Takahashi 2 Yasumasa Otsuka *, Takashi Haratani °, Akinori Nakata °, Kenji

Fukasawa’

19" dnnual meeting Associated Professional Sleep Societies (APSS 2005), Sleep 28, A39 (0118), 2005.
Introduction: Strong sleepiness/drowsiness in the afternoon often disturbs work efficiency in our business life.
Although a short nap (< 30 min) is a useful tool to reduce sleepiness, not everyone can have enough time or space
to take a nap in a work setting. Thus, we tested the effect of short time exposure (30 min) of natural bright light
(NBL) as a more convenient tool. Methods: Participants were 16 healthy women aged 33 to 43 (38.1 + 2.68) years.
The arousal level was measured by the psychomotor vigilance task (PVT), the alpha attenuation test and the
Karolinska sleepiness scale (KS8). The tasks were repeated in every 30 min from 11.00 to 16.30. Participants took
part in the three experimental conditions: (1) the NBL condition in which they carried out the task sitting by a
window side (1077-9200 lux) from 12.40 to 13.10, (2) the nap condition in which they took a nap for 20 min from
12.40, and (3) the control condition in which they continued the tasks in a semi dark environment (< 100 lux). The
ambient light intensity was set to less than 100 lux, except for NBL exposure and napping periods. Results:
Compared with the control condition, KSS score was significantly improved during the NBL exposure (¢(15) =
2.28, p < 0.05), but no effect was shown in alpha attenuation coefficient (AAC). After NBL exposure or nap,
AAC was significantly higher than the control condition (#(2, 30} = 4.59, & = 0.97, p < 0.05). There were no
significant differences in PVT performance between conditions. Conclusion: Our results demonstrated that short
time exposure to NBL improved arousal level in the afternoon, suggesting the use of natural light as an alternative
to a short nap.
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Psychosocial Factors of the Death due to Overwork (Karoshi): Comprehensive
Health Service in Japan

Shunichi Araki *, Kenji bvasaki !

The Second ICOH International Conference on Psychosocial Factors at Work, Abstract Book, p58.

(Symposium: The work of the World Health Organization and its Collaborating Centers in Occupational

Health in the Area of Psychosocial Factors at Work)
Serious social concern over death due to overwork or “Karoshi” has arisen recently in Japan. According to the
2003 Labor Force Survey, more than 6 million people work for more than 60 hours per week. That year 312 cases
of brain and heart diseases were recognized as labor accidents resulting from overwork by the Ministry of Health,
Labor and Welfare (MHLW). In 2001, based on a large-scale medical review of literature and medical evaluation
conducted by the Expert Study Committee of the MHLW, the compensation standard for occupational brain and
heart diseases due to overwork was amended. In 2002, the MHLW launched a “Comprehensive Program for the
Prevention of Health Impairment Due to Overwork™. This program stipulates that employers shall make efforts to
reduce overtime to 45 hours or less per month. For overtime exceeding 45 hours/month, employers shall receive
advice and instruction from industrial physicians concerning health management at work. For overtime exceeding
80-100 hours/month, workers shall receive health guidance through an interview with industrial physicians. As a
member in the Expert Study Commiitee of the MHLW, the presenter summarizes the rulings of the Supreme
Court on Karoshi, statutory revision of the standard recognizing occupational brain and heart diseases due to
overwork, effects of overwork on the onset of the diseases, and comprehensive health services that prevent
Karoshi. We suggest that the mortality rate and life expectancy of Japanese males can be improved through these
measures and by promoting pathophysiological, clinical and socio-medical studies.
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