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were developed. The majority of these studies had a follow­
up period of one week or less which is clearly not enough time 
to assess effectiveness. The individual or worker-focused 
intervention studies Jack detail about the intervention making 
replication difficult. The presence of few and dissimilar 
studies limits the conclusions about the effectiveness of 
worker-focused interventions. 

At this time, intervention effectiveness research on upper 
extremity injuries is mostly preliminary and descriptive, but 
this body of work does suggest several possible directions for 
larger-scale and more definitive research. One promising area 
involves interventions that combine participatory and 
engineering/redesign efforts. A second area involves 
interventions that are more theory-based and more closely 
linked to identified injury mechanisms. And third, research 
might benefit from a more ecological or systems focus that 
would acknowledge interactive links between worker, task, 
organizational, and extra-organizational influences. 

THE PROGRESS OF OCCUPATIONAL SAFETY 
RESEARCH: KNOWLEDGE AND GAPS 

Hongwei Hsiao, Ph.D. 

Occupational injuries pose a continuing major threat to 
the health and well being of American workers. On a typical 
day, an estimated 16 workers are killed and more than 36,000 
workers are injured (Jenkins et al., 1993). The associated 
economic costs are high, costing the nation more than AIDS 
and as much as cancer and heart disease (Leigh et al., 1997). 
Yet the invesnnent in occupational injury preventions is slim 
compared to resources dedicated to disease prevention 
research (NIOSH, 1998). Approaches for reducing 
occupational injuries and their cost in the workforce may 
include redesign of work practices, work environments, 
equipment, and tools to eliminate hazards. For hazards that 
cannot be eliminated, such as exposure of fire fighters to fires, 
the personal protective equipment (PPE) is served as the last 
line of defense for the worker (Hsiao and Halperin, 1998). 

The influence of some factors on the safety perfonnance 
of occupational tasks has been studied for more than 50 years 
(NIOSH, 1988). The results have been developed into 
standard industry practice and guidelines to reduce the risk of 
occupational injury. However, the etiologies of many 
occupational injuries are still not clear, particularly when 
human-environment/ system/ task interactions are involved. 
The author will discuss the knowledge we now possess and 
certain critical gaps concerning occupational injury control. 
The safety research activities in NIOSH will also be presented. 
These thoughts are derived from literature as well as from 
several NIOSH-organized workshops (NIOSH. 1998; Pizetella 
and Hsiao, 1998; Hsiao et. al., 1997). 

TRANSPORTATION HUMAN FACTORS 

Rudolf G. Mortimer 

Traffic fatalities in the US have been reduced from about 
56,000 in 1967 to 42,000 in 1997 in spite of steadily rising 

miles of travel. Human Factors research has played a role, 
though it would be difficult to quantify. Initial thinking by 
safety researchers in the 1930s was that there were accident 
prone drivers who caused a substantial proportion of crashes, 
and, hence, personality factors should be studied. Later 
statistical studies did not confirm accident proneness which 
led to an emphasis on human factors and the traffic system. 

Research on the size, width, color and contrast of letters 
used to ensure adequate legibility of signs for route guidance 
was among the first by human factors researchers to have a 
direct impact, and forms the basis for recommended standards 
of such installations. 

By studying the overtaking behavior of drivers, HF 
researchers in the l 940's and 50's began to learn about the 
basis of those judgements and their accuracy, which helped to 
provide guidelines for passing zones as well as identifying the 
need for means to aid drivers in making passing decisions. 
Such aids are still sorely needed. 

Traffic signs have received considerable attention by HF 
researchers whose work has defined the current symbolic, 
diagrammatic and verbal signs in studies that have evolved 
over many decades. 

Motor vehicle design, including brake systems, 
headlighting and other vehicle lighting as well as the driving 
comparnnent, controls and displays have benefited from HF 
research and application. One example, that has been often 
cited as a human factors success is the high-mounted stop 
lamp. However, this is also an example where human factors 
research was used to require an apparently beneficial change 
in the design of the motor vehicle rear lighting system that did 
not live up to its original expectations, although it has 
contributed to a modest reduction in rear-end collisions. 

Human factors research has also been appl~d to reduce 
alcohol as a factor in crashes. This includes the 
recommendations for improved roadway delineation for better 
lateral control of vehicles on the road especially at night, 
alcohol ignition interlocks that can prevent inebriated drivers 
from starting their vehicles, and basic research that has shown 
how drivers' visual search is affected by alcohol. 

The advent of new technologies poses new challenges. 
Human factors research under the general rubric of Intelligent 
Traffic Systems (ITS) has been concerned with, among others, 
the development of guidelines for the design of on-board 
mapping and guidance devices. Clearly, such devices take 
away some of the driver's attention from the basic driving task 
while, at the same time, providing useful information that can 
reduce the driver's uncertainty and thereby allow more 
attention to be paid to the basic task and reduce stress and 
anxiety. It can allow drivers to plan ahead so that they can 
position their vehicle for a future maneuver. Studies of 
telephone use by drivers have shown that they distract from 
the driving task. Turning the vehicle into a mobile office can 
have similar negative effects and will require human factors 
design to minimize those effects. 

Computer technology and improved sensors also allow 
the development of systems that can relieve drivers of aspects 
of the driving task. Cruise controls that automat.ically adjust 
the spacing between vehicles by acceleration and deceleration 
and that apply the brakes, if needed, have been studied and are 



Ergonomics for tbc new 
MILLENNIUM 

PROCEEDINGS OF THE 

XIVth Triennial Congress of the 

International Ergonomics Association 

and 

44th Annual Meeting of the 

Human Factors and Ergonomics Society 

"frgonomics for the New Millennium" 

July 29 through August 4, 2000 

San Diego, Ca/1/omia, USA 

Volume 4 

Safety and Health, ~ging 

Published by the 
Human Factors and Ergonomics Society 
P.O. Box 1369 
Santa Monica, CA 90406-1369 USA 

310/394-1811, FAX 310/394-2410 
E-mail: info@hfes.org Web: http://hfes.org 



PREFACE 

In publishing the Proceedings of the X/Vth Triennial 
Congress of the International Ergonomics Association 
and 44th Annual Meeting of the Human Factors and 
Ergonomics Society, the Human Factors and Ergonomics 
Society seeks to facilitate an effective and timely 
dissemination of technical information within its area of 
concern. The papers contained in this document were 
printed directly from unedited reproducible copy submit­
ted by the authors, who are solely responsible for their 
contents. 

ISBN 0-945289-13-8 

Opinions expressed in proceedings articles are those of 
the authors and do not necessarily reflect those of the 
International Ergonomics Association or the Human 
Factors and Ergonomics Society, nor should they be 
considered as expressions of official policy by either 
organization. 

Copyright © 2000 by Human Factors and 
Ergonomics Society. All rights reserved. 

Individual readers of these proceedings and nonprofit 
libraries acting for them are freely permitted to make fair 
use of the material in the book, such as to make a single 
copy of an article for use in teaching or research. Permis­
sion is granted to quote excerpts from articles in these 
proceedings in scientific works with the customary 
acknowledgment of the source, including the author's 
name and the proceedings name, year, volume, and page. 
Reproduction of figures and tables is likewise permitted 
in other articles and books, provided that the same infor­
mation is printed with them and notification is given to 
the Human Factors and Ergonomics Society. 

Reproduction or systematic or multiple reproduction of 
any material in these proceedings (including abstracts) is 
permitted only under license from the Human Factors 
and Ergonomics Society. In addition, the Society requires 
that permission be obtained from one of the authors. 
Address inquiries and notices to the Communications 
Director, Human Factors and Ergonomics Society, at the 
address below. 

vii 

In the case of authors who are employees of the United 
States government or its contractors or grantees, or of 
the British Crown, the Human Factors and Ergonomics 
Society recognizes the right of these governments to 
retain a nonexclusive, royalty-free license to use the 
author's copyrighted material for government purposes. 

Human Factors and Ergonomics Society 
P.O. Box 1369 

Santa Monica, CA 90406-1369 USA 
310/394-1811, fax 310/394-2410 

info@hfes.org 
http://hfes.org 

Authorization to make a single photocopy of any item in 
this book for commercial use is granted by the Human 
Factors and Ergonomics Society, provided that the base 
fee of $1.00 plus $.60 per page is paid directly to Copy­
right Clearance Center, 27 Congress St., Salem, MA 
01970. The fee code for users of the Transactional 
Reporting Service is 01711813/00 $1.00 + $.60. 

The HFES annual meeting proceedings are indexed or 
abstracted in the following publications or services: 
Applied Mechanics Reviews, Engineering Index Annual, 
EI Monthly, Cambridge Scientific Abstracts, EI Bio­
engineering Abstracts, EI Energy Abstracts, EMBASE/ 
Excerpta Medica, Ergonomics Abstracts, ISi Index to 
Scientific & Technical Proceedings, Transportation 
Research Information Services (TRIS), and International 
Aerospace Abstracts. This publication is also available 
on microfilm from Bell & Howell, 300 N. Zeeb Road, 
Department P.R., Ann Arbor, MI 48106. 

The paper used in this publication meets the minimum 
requirements of the American National Standard for 
Information Sciences- Permanence of Paper for Printed 
Library Materials, ANSI Z39 .48-1984. 

HFES Annual Meeting Proceedings ISSN 1071-1813 




