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iewed as a specialized
branch of engineering, the
practice of human factors
(as contrasted with its research) has
two aspects: technical and non-techni-
cal. The technical is what we do and
how we do it: analytic and design
guidelines and techniques, and test
procedures. The non-technical aspect
is the context in which we practice. It
includes a wide variety of factors, such
as the type of organization in which we
work, its size, and the availability of
money for design.
Often the non-technical factors are
even more important than the techni-

DistribationUntimited

cal ones. We are affected, like every-
one else, by forces over which we
have no control, such as the present
recession, the size of the military and
civilian budget, what people will and
will not buy, and what Congress and
the Pentagon will provide money for.
These vary over time, and we can
look forward to periods of greater
or less professional prosperity. Be-
yond all these, however, there is one
non-technical factor that is at least as
important as the others and over
which we do have some control. That

is the non-human factors specialist’s
Continued on page 2




GATEWAY

attitude toward our discipline.

It is proverbial that most acquisition
and equipment engineers are at best
neutral to human factors or at worst
actively hostile. There may be many
reasons for this; I prefer to believe that
engineers developing highly sophisti-
cated machines view the human, as
compared with the machine, as weak,
prone to error, likely to cause the
machine to fail, lacking response speed
and the memory that sophisticated
computers possess. The practice of a
profession linked to the weak human
becomes then by generalization some-
what questionable, even discreditable.
Since the human is considered a nega-
tive element in the human-machine
relationship, engineers ask whether a
human factors specialist can eliminate
this weakness. Their attitude (crudely
expressed, which most of them are too
sophisticated to manifest directly) is
“Prove you can do this or go away and
don't bother us.”

Even in the professionally rosy days
of the 1950’s, the human factors spe-
cialists working in industry faced many
difficulties, the most important of which
was that, even if we were included on
the design team, our recommenda-
tions were often ignored.

Over the years what human factors
people have tried to do is to proselytize
the engineer, to convert him or her
(in a very religious sense) to an appre-
ciation of the importance of human
factors in affecting how well the
system will perform. Unfortunately,
this process of explanation and exhor-
tation usually does not work unless
the president of a company or a com-
manding general is converted. If the
top person believes, the subordinates
will believe also; if the top person
does not, the subordinates will not
believe. MANPRINT, the Army’s pro-
gram of incorporating human
factors systematically into acquisition,
would never have been initiated ex-
cept for the push it received from a
senjor general.

One should not, of course, give up
on efforts to convert the heathen,
but only rarely do these efforts work

very well. One major reason for
this failure is, I believe, that in engi-
neering and in science generally
everything is done with numbers.
This is where the technical and non-
technical aspects of human factors
merge. Although there are many
numbers in behavioral journal articles,
these have not been incorporated in
what I call a predictive database. We
have descriptive databases like Boff
and Lincoln’s Engineering Data Com-
pendium, but we lack a database to
which the design engineer can relate,
because behavioral databases are
solely that and not linked to physical
aspects of design. With the exception
of the design handbooks which hu-
man factors specialists have published
occasionally (and which guide engi-
neering design very inadequately),
our database is largely descriptive,
because it is tied to generalizations
in qualitative terms, rather than num-
bers. What we really need (and do
not have, perhaps because to develop
it would require some time and
money, and the incentive to apply
both) is a database which would
permit us to go to a design engineer
and say something like this: “If you
design in mode X with such and
such characteristics, system perfor-
mance will be 90% of capacity; if you
design in mode Y, performance will be
75% of capacity.”

If it were possible to give the engi-
neer data such as this, can one imagine
that it would be ignored, particularly if
we could demonstrate the validity of
our data by reference to experiments?
In engineering as in science, knowl-
edge and the database are power.

Given the traditional prejudice of
engineers (and most other people as
well) against the supposed weakness
of the human, it is necessary to provide
a counterweight (see the figure on the
front cover). If our database were to
be sufficiently effective, any time a
human-machine system were designed
the engineer would insist that the
human factors specialist be part of the
design team. Whenever contracts were
letby funding agencies, the latter would

insist in their requests for proposals
that the human factors group have
more and bigger responsibilities.

What our future will be depends on
ourselves. We ourselves must be first
convinced of the necessity for devel-
oping the tools that will enable usto do
what we want to do; then we can look
for funding. Most human factors spe-
cialists tend, however, to be unduly
complacent and optimistic about their
capabilities and their techniques.
Looked at from a perspective of over
40 years in the profession, not much
has changed in our discipline, except
possibly for the use of computers.
Even with these, however, we input
the same tired material and output the
same inadequate answers.

Am 1 being too hard on human
factors people? Are the goals I set
for us too difficult to accomplish? I
hope not, unless we are satisfied by
the status quo. Unfortunately, too many
of us are.

If it seems impossible to develop a
predictive database, I remind you that
this is the thirtieth anniversary of the
one and only truly predictive database
we have possessed (“The Data Store,”
developed and published by the Ameri-
can Institute for Research, Pittsburgh,
PA; see the table on page 3 for an
example from it), now unfortunately
outmoded by time and new develop-
ments. Nevertheless, it demonstrates
that the goal can be achieved, if we
want that goal badly enough. Space
does not, unfortunately, permit a de-
scription of the techniques required to
develop such a probabilistic predictive
database (these have been described
in some of my earlier papers), and in
any case the first and most fundamen-
tal step is for the profession to decide
that this is what is needed. Until that
happens, we shall continue as a pro-
fession to limp along on two cylinders
rather than six or eight. @

David Meister, Ph.D., is a Past President of
the Human Factors Society and although
retired after 40 years of military and indus-
trial experience, is still active in bhuman
Jfactors.
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An Example from An Index of Electronic Equipment Operability:
Data Store

Time required and probability of correctly reading circular scales.

Base Time—0.50 min

Time Human
Added Reliabllity Circular Scales

& ]
1. Scale diameter

1.03 0.9996 a. 1in.
0 0.9997 b. 16-1.75in.
0.03 0.9993 c. 2.75in.

2. Scale style
a. Quantitative reading to determine a specific value
0.9966 (1) Moving pointer
0.9967 (2) Moving scale
b. Qualitative reading and checking to determine whether indication
is within a certain range

0.25 0.9965 (1) Moving scale
0.25 0.9975 (2) Moving pointer
0 0.9999 (3) Color coded
3. Pointer style
0 0.9990 a. Conventional, horizontal bar, 0 at base
1.40 0.9987 b. Triangle or vertical bar at base (Pointer base—short end of pointer)

3.50 0.9900 4. Parallax factor
5. Distance between scale marks

2.70 0.9975 a. Less than 1/20 inch
1.10 0.9986 b. More than 1/20-1/4 inch
0 0.9996 c. More than 1/4-2 inch

6. Number of graduation marks per unit of required resolution
(1. Define required resolution, e.g., must read to 5 deg
2. Determine number of graduation marks used for each five
degrees represented on the scale)

0 0.9996 a. Every one or two units
2.56 0.9985 b. Every 5th unit
2.78 0.9975 c. Every 10th unit or log scales
7. Proportion of graduation marks numbered
0 0.9999 a. 11
0.50 0.9991 b. 1:5
2.00 0.9980 c. 1110 )
8. Number of units represented
0 0.9996 a. 50-100
0.50 0.9984 b. 200
1.50 0.9962 c. 400
2.50 0.9952 d. 600
9. Scale brightness
2.50 0.9965 a. Imperceptible from norma! viewing position
1.75 0.9955 b. Minimally perceptible from normal position
0 0.9995 c. Easily perceptible from normal position

10. Alignment position of pointer (Position assumed by pointer when
condition is neutral or normal)
a. All dials uniform (identical markings)

0.75 0.9985 (1) 3 o'clock
0.35 0.9992 (2) 6 or 12 o'clock
0 0.9994 (3) 9 o'clock
b. Mixed dials (dissimilar markings)
0.43 0.9990 (1) 3 o'’clock
0.35 0.9985 (2) 9 or 12 o'’clock
11. Number of scales and arrangement
0 0.9999 a.1or2x1
1.10 0.9997 b.2x2,2x4,4x4
3.85 0.9990 c.4x10,6x4
5.10 0.9975 d.8x4,9x5
12. Scale increase
0.55 0.9996 a. Right to left
0 0.9999 b. Left to right
13. Exposure (viewing) time
0 0.9997 a. Indefinite
0.20 0.9996 b. 0.08-0.15 sec
0.06 0.9966 c. 0.30-0.70 sec
0.04 0.9977 d. 1.0-1.40 sec

References

Meister, D. (1964, September). Meth-
ods of Predicting Human Reliability.
Man-Machine Systems: Human Fac-
tors, 621-646.

Meister, D. (1993, January). Human
Reliability Database and Future Sys-
tems. Proceedings of the Annual Reli-
ability and Maintainability Sympo-
sium, 276-280.

Meister, D., & Mills, R.G. (1971, June).
Development of a Human Perform-
ance Reliability Data System. Annals,
Reliability and Maintainability - 1971,
425-439.

Munger, S.J., Smith, R.W., & Payne, D.
(1962, January). An Index of Electronic
Equipment Operability: Data Store[AIR-
C43-1/62-RP(1)). Pittsburgh, PA: Ameri-
can Institute for Research. (DTIC No.
ADG07161)

Request for Topics
For
State-of-the-ArtReports (SOARS)

CSERIAC makes every cffort to be
sensitive to the needs of its users.
Therefore, we are asking you to sug-
gest possible topics for future SOARS
that would be of value to the Human
Factors/Ergonomics community. Pre-
vious SOARs have included Hypertext:
Prospects and Problems for Crew Sys-
tem Design by Robert ). Glushko, and
Three Dimensional Displays: Percep-
tion, Implication, Applications by

Christopher D. Wickens, Steven Todd,
& Karen Seidler. Your input would be

greatly appreciated. We are also look-
ing for sponsors of futurc SOARs.
CSERIAC is a contractually convenient,
cost effective means 1o produce rapid
authoritative reports.

Send your suggestions and other
replies to:
CSERIAC Program Office

FH/CSERIAC Bldg 248
ATTN: Dr. Lawrence Howell,
Associate Director

2255 H Street
Wright-Patterson AFB, Ol -45433-7022
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THE COTR SPEAKS

Reuben L. Hann

ave you ever considered

how “attitudes” might in-

fluence the practice of hu-

man factors? In this issue’s feature

article, “Non-Technical Influences on

Human Factors,” veteran human fac-

tors specialist Dr. David Meister con-

siders the effects of negative attitudes

and makes some suggestions on how
they can be changed.

We received an interesting letter

about the Gateway feature article on

certification of ergonomists (Vol III,
No. 4). We reproduce the letter from
Dr. Michael McCauley (Monterey
Technologies), as well as a response
from the original author, Mr. Dieter
Jahns (Board of Certification in Pro-
fessional Ergonomics).

As part of the continuing collo-
quium series, The Human-Computer
Interface, sponsored by the Human
Engineering Division of Armstrong
Laboratory, we were pleased to

Calendar

have Dr. Michael Griffin of
Southampton University, UK. Dr.
Griffin’s subject was “The Influence
of Complex Systems on Motion Sick-
ness,” which is summarized by Dr.
Maxwell Wells of Logicon Technical
Services, Inc.

The featured Government program
in this issue is “Medical Devices: A
New Frontier for Human Factors.”
The author is Dr. Marilyn Sue Bogner
(Food and Drug Administration), a

March 17-20, 1993

Los Angeles, CA, USA

Technology and Persons with Disabilities,
sponsored by California State University,
Northridge, Office of Disabled Student Services,
atthe Los Angeles Airport Marriott Hotel. Contact
Harry J. Murphy, Office of Disabled Student
Services, CSUN, 18111 Nordhoff St. - DVSS,
Northridge, CA 91330; (818) 885-2578, fax (818)
885-4929, Email: HMURPHY®@VAX.CSUN.EDU.

April 18-21, 1993

Oak Ridge, TN, USA

American Nuclear Society meeting, “Nuclear
Plant Instrumentation, Control, and Man-Machine
Interface Technologies,” cosponsored by the
Human Factors Division of the ANS, the HFS
Smoky Mountain Chapter, and others. Contact
Bill Knee or Jim White, Oak Ridge National
Laboratory, P.O. Box 2008, Oak Ridge, TN
37831-6360; (615) 574-6163 (Knee), (615) 574-
5592 (White), fax (615) 574-9619.

April 26-29, 1993

Knoxville, TN, USA

Sth Topical Meeting on Robotics and Remote
Handling, sponsored by the American Nuclear
Society, Oak Ridge/Knoxville Section, and the
ANS Remote Systems Technology Division, at
the Holiday Inn World’s Fair and Exhibition
Center. Contact the Topical Meeting on Robotics
and Remote Handling, P.O. Box 200001, Oak
Ridge, TN 37831, or Norbert Grant, (615) 574-
4530, fax (615) 574-4624.

March 31- April 4, 1993

Chicago, IL, USA

EDRA 24, 24th Annual Meeting of the
Environmental Design Research Association,
“Power by Design,” at the Allerton Hotel. Contact
EDRA Business Office, P.O. Box 24083,
Oklahoma City, OK 73124; (405) 843-4863.

April 24-29, 1993

Amsterdam, Netherlands

INTERCHI 93, The 1993 Conference on Human
Factors in Computing Systems, combining CHI
’93 (ACM SIGCHI) with INTERACT (the triannual
conference of the IFIP TC 13). Contact Carol
Klyver, INTERCHI '93 North America Office,
P.0.Box 1279, 1355 Redwood Way, Pacifica, CA
94044; (415) 738-1200, fax (415) 738-1280,
Email: ic93-office-na.chi@xerox.com.

May 5-8, 1993

Raleigh, NC, USA

Interface ’93, “Humanizing Technology,”
sponsored by the HFS Consumer Products
Technical Group, hosted by the HFS North
Carolina State University Student Chapter and
the HFS Carolina Chapter, at the North Raleigh
Hilton. Contact Sharolyn A. Converse, Dept. of
Psychology, North Carolina State University, Box
7801, Raleigh, NC 27695-7801; (919) 515-2252.

April 13-16, 1993

Edinburgh, UK

Ergonomics Society Annual Conference
“Ergonomics and Energy” at Heriot Watt
University. Contact Conference Manager,
Ergonomics Society, Devonshire House,
Devonshire Square, Loughborough, Leichester
LE11 3DW, UK; (44) 509-234904.

April 26-29, 1993

Columbus, OH, USA

Seventh International Symposium on Aviation
Psychology, sponsored by The Ohio State
University Department of Aviation and the
International Journal of Aviation Psychology.
Contact Dr. Richard S. Jensen, Department of
Aviation, 164 West 19th Ave., Columbus, OH
43210; (614) 292-8378, fax (614) 292-1014.

May 11-14, 1993

Dayton, OH, USA

Department of Defense Human Factors
Engineering Technical Group (DoD-HFE-TG)
Meeting at the Dayton Marriott Hotel. Contact
Louida Murray, Meeting Administrator, 4476
Ponds View Dr., Littleton, CO 80123; (303) 798-
2617, fax (303) 932-1608.

Notices for the calendar should be sent at least four months in advance to:

CSERIAC Gateway Calendar, AL/CFH/CSERIAC Bldg 248, 2255 H Street, Wright-Patterson AFB OH 45433-7022
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well known expert in human error.

Mr. Rick Davids (Lockheed Missile
and Space Co.) headed an effort to
convert the MIL-STD-1472D into a
transportable checklist that would be
usable in places with limited space.
His report on the outcome, “Down-
Sizing Reaches the MIL-STD-1472,”
appears in this issue. CSERIAC is
proud to be the sole distributor of
this checklist.

Paula Sind’s article, “Human Fac-
tors in Medicine: Quo Vadis?” (Vol
111, No. 3), prompted John Gosbee
(Michigan State University Kalamazoo
Center for Medical Studies) to write
our concluding article on “Human
Factors and the Technology Assess-

May 16-21, 1993

Seattle, WA, USA

SID '93: Society for Information Display
International Symposium, Seminar, and
Exhibition. Contact Louis D. Silverstein, VCD
Sciences, Inc., 9795 E. Pershing Ave., Scottsdale,
AZ 85260; (602) 391-1326.

ment of Medical Computer Systems.”

Gateway is now being sent to
nearly 8,000 readers throughout
the world. If you know of some-
one who would like to receive this
publication, please let us know.
We would very much like to hear
from you about ideas for new ar-
ticles, or your thoughts about
articles which have already ap-
peared. We need your help to make
Gateway even more interesting
and informative. @

Reuben “Lew” Hann, Ph.D., is the Con-
tracting Officer’s Technical Representative
(COTR) who serves as the Government Man-
ager for the CSERIAC Program.

May 24-28, 1993

Dayton, OH, USA

NAECON 93, the National Aerospace and
Electronics Conference, sponsored by IEEE, HFS,
and others, at the Dayton Convention Center.
Contact William Dungey, ASC/XRF, Wright-
Patterson AFB, OH 45433.

SOARS AVAILABLE FROM
CSERIAC

Human Faclors Issues in Head-
Up Displays: The Book of HUD
(Weintraub & Ensing, 1992)

Hypertext: Prospects and Prob-
lems for Crew System Design
(Glushko, 1990)

Strategic Workload and the Cog-
nitive Management of Advanced
Multi-task Systems (Adams,
Tenney, & Pew, 1991)

Three-Dimensional Displays:
Perception, Implementation,
Applications (Wickens, Todd,
& Seidler, 1989)

June 14-18, 1993

‘Warsaw, Poland

International Ergonomics Association World
Conference '93, “Ergonomics of Materials
Handling,” organized by the IEA Industrial
Ergonomics Technical Group of the Science and
Technology Committee. Contact W. Karwowski,
General Conference Chair, Center for Industrial
Ergonomics, University of Louisville, Louisville,
KY 40292; (502) 588-7173, fax (502) 588-7397,
Email: wokarwo@®ulkyvm.bitnet.

May 23-27, 1993

Toronto, Canada

Aerospace Medical Association 64th Annual
Scientific Meeting. Contact AMA, 320 S. Henry
St., Alexandria, VA 22314; (703) 739-2240.

June 7-10, 1993

Copenhagen, Denmark

Annual International Industrial Ergonomics and
Safety Conference. Contact Ruth Nielsen,
Technical University of Denmark, Laboratory of
Heating and Air Conditioning, Bldg. 402, DK-
2800 Lyngby, Denmark; (45) 459-31-199, fax
(45) 459-32-166.

October 11-15, 1993

Seattle, WA, USA

Human Factors and Ergonomics Society 37th
Annual Meeting. Contact HFES, P.O. Box 1369,
Santa Monica, CA 90406-1369; (310) 394-1811,
fax (310) 394-2410.

May 24-27, 1993

Utica, NY, USA

3rd Annual “DUAL-USE Technologies and
Applications Conference,” hosted by the SUNY
Institute of Technology at Utica/Rome and
sponsored by the IEEE Mohawk Valley Section.
Contact John Salerno, College Relations Office,
SUNY Institute of Technology at Utica/Rome,
P.O. Box 3050, Utica, NY 13504-3050; (315) 792-
7113, fax (315) 792-7143.

June 13-16, 1993

Ann Arbor, MI, USA

Computer-Based Medical Systems Conference
sponsored by the IEEE Computer Society and
others. Contact Deborah S. Highfield, Diversified
Conference Management, P.O. Box 2508, Ann
Arbor, MI 48106; (313) 665-2535.

October 19-22, 1993

Montgomery, AL, USA

First Annual Quality Air Force Symposium '93
sponsored by the U.S. Air Force Quality Center.
Contact Major Zak, AFQC/RS, Bldg. 14004, 825
Chennault Circle, Maxwell AFB, AL 36112-6425;
(205) 953-3306, fax (205) 953-3132, or Wes Grooms,
Conference Coordinator, AL/CFH/CSERIAC, Bldg.
248, 2255 H Street, Wright Patterson AFB, OH
45433-7022; (513) 255-4842, DSN 785-4842, fax
(513) 255-4823, DSN fax 785-4823.
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Letters to the Ed

(1]

Editor’s Note: The following letter from Dr.
Michael McCauley was sent to Mr. Deiter
Jabns, with courtesy copies sent to the Hu-
man Factors and Ergonomics Society(HFES)
and myself. I believe that Gateway can
provide an appropriate forum for debating
such timely and important topics as certifi-
cation of ergonomists. Hence, I am reprint-
ing Dr. McCauley’s letter and the reply from
Mr. Jabns. Iinvite other readers to express
their thoughts on this topic, aswell as others.
JAL

Dear Mr. Jahns:

I enjoyed reading your article,
“Credentials, Criteria, and Certification of
Ergonomists” in the recent issue
of CSERIAC Gateway(Vol. 111, No. 4). You
provided an excellent review of the field
and the difficulties involved in specifying
criteria for a multi-disciplinary profession.
However, I feel strongly that certification
should be done under the auspices of the
reigning professional society, in this case
the Human Factors Society, rather than by
an ad-hoc, self-appointed group, no matter
how good their credentials or intentions.

Despite my regard for your reputation
and the contributions to human factors
made by your BCPE colleagues such as
Chapanis and Meister, I feel that in the long
run BCPE will do a disservice to our field.
The establishment of a maverick,
unchartered, unsponsored group to pro-
vide “certification” in human factors and
ergonomics is more likely to promote divi-
siveness and confusion rather than profes-
sional development. The intentions of
BCPE may be good, but they should be
debated (again) within the structure and
framework of the HFS and, if approved by
the membership, implemented with the full
support and sponsorship of the Society.

Sincerely,

Michael E. McCauley, Ph.D.
Vice President

Monterey Technologies

Dear Dr. McCauley:

Thank you for your letter of December
16, 1992. 1 have copied it for potential
comments by my BCPE colleagues. Up

until 1989 I would have agreed with
your position that HFES should be the
innovator of professional certification.
Did you know that Paul Fitts already pro-
posed that in 19607 That Harry Snyder
pushed for certification during his term
as HFS President in 19797 Thirty-two years
of debate, lots of starts and stops, many
studies, and countless hours of volunteer
work and no way to get out of the iterative
loop because it was research-driven, not
design-driven.

Others are eager to fill the vacuum cre-
ated by HFES vacillation; for example occu-
pational therapists, safety professionals,
industrial hygienists are poised to move on
ergonomics as one of their subspecialties.
The “maverick” BCPE beat them to the
punch. We would welcome full support
and sponsorship by HFES, but for now we
don’t have to count on it.

Sincerely,

Dieter W. Jahns, CPE

Executive Director

Board of Certification in Professional
Ergonomics (BCPE)

AN ERGONOMIC APPROACH
TO ERGONOMIC DATA

Gngineering Data Compendium: Human Perception and Performance is a

landmark human engineering reference for system designers who need an

easily accessible and reliable source of human performance data. Editors Kenneth R.
Boff and Janet E. Lincoln make understanding, interpreting, and applying technical
information easy through their innovative format. This four volume, 2758 page set
features nearly 2000 figures, tables, and illustrations in several well structured ap-
proaches for accessing information. Brief encyclopedia-type entries present informa-
tion about basic human performance data, human perceptual phenomena, models and
quantitative laws, and principles and nonquantitative laws. Section introductions
provide an overview of topical areas. Background information and tutorials help users

understand and evaluate the material.

and Performance edited by Kenneth R. Boff and
Janet E. Lincoln (1988)

For further information on the Engineering Data Compendium, contact:

OER1AC

ARMY NAVY AIR FORCE NASA FAA NATO

CSERIAC Program Office
AL/CFH/CSERIAC Bldg 248

2255 H Street

Wright-Patterson AFB OH 45433-7022
Commercial:  (513) 255-4842

Fax: (513) 255-4823

DSN: 785-4842

DSN Fax: 785-4823
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Certification for Ergonomists and Human
Factors Professionals

The Board of Certification in Professional
Ergonomics is now accepting applications for
professional certification of ergonomics and
human factors practitioners. Applicants should
have a mastery of ergonomics knowledge and
methods, as well as expertise in the analysis,
design, and evaluation of products, systems, and
environments for human use. Qualified appli-
cants may choose to be certified as either Certi-
fied Professional Ergonomists (CPE) or as Certi-
fied Human Factors Professionals (CHFP). Ap-
plications are available from Board of Certifica-
tion in Professional Ergonomics, Office of the
Executive Director, P. O. Box 2811, Bellingham,
WA 98227-2811, USA, phone: (206) 671-7601
fax: (206) 671-7681.

Minimum qualifications are an MA/MS or
equivalent in ergonomics or a closely related
field and 7 years of demonstrable experience in
the practice of ergonomics. Applications are
open to ergonomists internationally.

Certification will be based on an evaluation of
work samples and supporting documentation
through December 31, 1993. The application
processing fee is US$200 (nonrefundable) with
an annual renewal fee of $75. After December
31, 1993, applicants will be required to pass a
written examination.

The Board of Certification in Professional
Ergonomics was formed as a nonprofit corpora-
tion in 1990. Although the Board was estab-
lished with support from the Human Factors
Society, it is independent of any professional,
scientific, or trade association.

Current members of the Board are Alphonse
Chapanis, Ph.D; David Meister, Ph.D.; Melvin H.
Rudov, Ph.D.; Hal W. Hendrick, Ph.D.; George
A. Peters, J. D.; H. Harvey Cohen, Ph.D.; David
J. Cochran, Ph.D.; Jerry R. Duncan, Ph.D.; Steven
M. Casey, Ph.D. The Executive Director is Dieter
W. Jahns, M.S.

The DTIC Thesaurus on Diskette

For anyone conducting research in a scientific
or technical field, knowledge of the vocabulary
used to index and retrieve documents is essen-
tial. Without such knowledge, it would be
difficult to develop search strategies, or to assign
cataloging terms to your own documents. Rec-
ognizing this, the Defense Technical Informa-
tion Center (DTIC) has offered a thesaurus in
paper copy for years. This excellent reference
tool provides researchers with a complete listing
of the terms used to catalog DTIC-stored docu-
ments. The subject areas covered are broad, and
special emphasis is placed on both physical
sciences and engineering. As a result, the DTIC
Thesaurus can be extremely useful when devel-
oping search strategies for almost any scientific
or technical database.

DTIC is the central point within the Depart-

Announcements

ment of Defense (DoD) for acquiring, storing,
retrieving, and disseminating scientific and tech-
nical information. The Center maintains data-
bases of over 20 years of both completed and
ongoing defense-related research. As each re-
port is entered into the collection, a biblio-
graphic record containing the specific posting
terms assigned to the document is created.
These terms may then be used to retrieve the
bibliographic record and report at a later date.
The DTIC Thesaurus lists the posting terms DTIC
uses, as well as the hierarchical relationships
between them. For example, the following
displays the search hierarchy for the posting
term Light.
Light
Air Glow
Cerenkov Radiation
Daylight
Sunlight
Light Pulses
Low Light Levels
Moonlight
Starlight
Twilight

The farther to the right the term appears, the
narrower the subject becomes. These results
may then be used to design more sophisticated
search strategies.

Like many organizations, DTIC recognizes the
need to take advantage of evolving technology
to streamline work functions and save resources.
For example, the Center is now not only accept-
ing documents in the Technical Report (TR)
system in nonprint formats, but also distributing
them in those same formats. In addition, DTIC
is beginning to provide its own products in
nonprint formats. One such example is the
DTIC Thesaurus on Diskette.

The DTIC Thesaurus on Diskette is easy to
use, menu driven, and provides access to four
different search/display options. These options
include Single Word Search, Truncation Search,
Thesaurus Display, and Hierarchy Display. For
each posting term entered, the Thesaurus Dis-
playwill provide a listing of all related terms. For
example, the posting term Aeronautics is related
to All Weather Aviation, Army Aviation, Civil
Aviation, and Naval Aviation. Knowing this, a
researcher will be better able to pinpoint docu-
ments relating to a specific subject.

The diskette version of the DTIC Thesaurus
also offers the search hierarchy form. As with the
DTIC Thesaurus in paper copy, you may view
the full relationship between broad and narrow
terms. When developing a hierarchical search
strategy, however, you may want to begin by
browsing the exact vocabulary used. This may
be accomplished with a Single Word Search.
This feature allows you to scan subject areas with
a common term, but does not consider where the
term appears in a particular phrase. For ex-
ample, by entering the word Technology, you
will retrieve both Stealth Technology and Tech-
nology Forecasting.

The last search option, Truncation, allows
you to retrieve and display an alphabetical listing
of subjects. Using Truncation it is possible to
enter only the beginning of a word to execute a

search. In the case of the prefix Tech, the system
would display Technical Writing as well as
Technology Forecasting. In addition, the trunca-
tion display helps you to identify the cosrect
spelling of a posting term. If you enter a word
incorrectly, the system will bring you to where it
would have appeared alphabetically.

The cost for the DTIC Thesaurus on Dis-
kette is only $49.00 per set and includes
installation and use instructions directly on the
diskettes. Use of the DTIC Thesaurus on Dis-
kette requires:

¢ An IBM compatible micro-computer

» dBASE IV Version 1.1 (or dBASE IV Runtime
Version 1.1)

e 8MB of hard disk storage for the Thesaurus
alone (Runtime requires an additional 1.4 MB)

The DTIC Thesaurus on Diskette is avail-
able in the following formats:

o AD-M000 125 3 1/2" Format (without Runtime)
one disk

e AD-MO00 126 3 1/2" Format (with Runtime)
two disks

¢ AD-MO000 127 3 1/2" ASCII Format
one disk

o AD-M000 1285 1/4" Format (without Runtime)
four disks

o AD-MO00 129 5 1/4" Format (with Runtime)
nine disks

For additional information, or to order the
DTIC Thesaurus on Diskette, please contact
Ms. Judy Pickeral, DTIC Product Management
Branch on (703) 274-6434 or DSN 284-6434.

Industrial Ergonomics Bibliography

The Human Factors and Ergonomics Society
has revised its guide to the literature on industrial
ergonomics, “Industrial Ergonomics Bibliogra-
phy.” The new brochure is free of charge and
lists publications that contain data useful for the
design of jobs in industry.

The bibliography is divided into six sections,
in addition to lists of periodicals and proceed-
ings: Generallists texts and handbooks; Worker
Characteristics covers size, strength, age, and
gender; Job Design addresses productivity,
human error, fatigue, and accidents; Equipment
Design concerns displays, controls, and tools;
Workplace Design includes information on
chairs, benches, floors, and stairs; and Environ-
mental Design covers heat, noise, vibration,
and illumination.

The bibliography is designed for human fac-
tors practitioners, industrial engineers, safety
professionals, occupational physicians and nurses,
industrial hygienists, personnel specialists, man-
agers, labor union officials, and workers.

To obtain a free copy of the “Industrial Ergo-
nomics Bibliography,” contact the Human Fac-
tors and Ergonomics Society, P.O. Box 1369,
Santa Monica, CA 90406-1369; (310) 394-1811,
fax (310) 394-2410. )
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Liveware Survey & Database Progress

A number of interesting new Human Systems
Integration (HSD technologies have been added
to the Liveware database since last reported. We
keep finding additional technologies that are
important to include in a comprehensive HSI
technology database. For this reason, the spon-
sor, Mr. Mike Pearce of OASD(FM&P)/R&R(TFM)
HSI office, and program manager, Dr. Mona
Crissey, request that owners, developers, and
major users of HSI technologies participate by
April 15, 1993. It now appears that we will be
able to include in the Liveware catalog all those
who have their survey to us by that date. The
catalog will include all United States inputs, plus
those of the other member nations of NATO
Liveware Research Study Group (RSG.21). Tech-
nologies received after that date will be added to
the Liveware database, but may not be printed in
the Liveware catalog.

Liveware survey participation as of February
31993 is summarized in the table. The Training
domain has had the greatest number (227) of
programs listed. The Manpower and Human
Factors Engineering domains have the next

largest participation,

LIVEWARE SURVEY PARTICIPATION

Wltl-l 142 and 14:,) pliO‘ BY SERVICE/INDUSTRY {As of February 3, 1993)
grams, respectively.

The lowest participa- UNITED STATES ToTAL
3 ic i LIVEWARE AR NAVY OTHER UNIVERSITIES BY
tloél ;—SI lr; }Flhle—[ Safeéy DOMAIN FORCE ARMY MARINES GOV'T  INDUSTRY & OTHER DOMAIN

and Health Hazards
domains, but they still MANPOWER “ * : ¢ 46 " e
3

haVe achieved 82 and PERSONNEL 36 29 5 6 43 14 133
60 “hits” respectively. TRAINING % ® 2 1 69 2 227
Participation by DoD SAFETY 27 11 7 2 31 4 82
Service shows the HEALTH
U S Army With 86 HAZARDS 20 12 5 [ 22 1 60
technologies and the s
Air Force with 64 ENGINEERING 40 27 7 5 48 13 140
technologies, while INTEGRATION 29 10 9 4 3 14 100
the Navy/Marine S

bt Number
Corps grouping has e i

Database 64 86 32 21 82 74 359

32 technologies
listed. The showing
from Industry is quite

Note: Each technology can impact more than ane domain

good, with 82 tech-

nologies listed. One hundred technologies
indicated they helped achieve integration in
some way, whether with integration of two or
more domains, or with vertical integration
from a lower level of design to a more aggre-
gate level.

To obtain a survey or further information,
contact Dr. Mona Crissey at Department of the
Army, Chief, ARL-HRED-STRICOM Field
Element, ATTN: AMSRL-HR-MT (Dr. Mona
Crissey), 12350 Research Parkway, Orlando, FL

32826-3276; (407) 380-4356, DSN: 960-4356,
FAX: (407) 381-4201, E-mail: CrisseyM@
Orlando-EMH3.Army.MIL. She is the Liveware
Program Manager.

Or contact Frank C. Gentner or Dave Kancler
at AL/CFH/CSERIAC Bldg 248, 2255 H Street,
Wright-Patterson AFB, OH 45433-7022, (513)
255-4842, DSN: 785-4842, FAX: (513) 255-4823,
E-mail: FGentner@FALCON.AAMRL.AF.MIL.
They are the CSERIAC technical analysts assist-
ing Dr. Crissey with the Liveware program.

Complete meeting management

CONFERENCES MADE EASY

organizations to manage your event.

CSERIAC Program Office
AL/CFH/CSERIAC Bldg 248

2255 H Street

Wright-Patterson AFB OH 45433-7022

Commercial (513) 255-4842
Fax: (513) 255-4823
DSN: 785-4842
DSNFax: 785-4823

implify your life by letting CSERIAC manage your next conference,
workshop, or symposium. We offer great flexibility as we can manage an event
anywhere and handle all the details, from start to finish. We will select the best
site, order coffee breaks and meals, reserve audio-visual equipment, prepare
course notebooks, arrange for overnight accommodations, design and print your
invitations and announcements, invite your guest speakers, arrange for press

coverage, and publish the proceedings. There is no need -to use multiple

For further information on using these conference administration services, contact:

OEAC

ARMY NAVY AIR FORCE NASA FAA NATO
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Armstrong Laboratory Colloquium Series
The Influence of Complex Systems on Motion

Sickness

Michael Griffin
Reviewed by Maxwell Wells

Editor’s Note: Following is a review of a
presentation by Dr. Michael Griffin as the
sixth and final speaker in the 1992 Arm-
strong Laboratory Colloquium Series: The
Human Computer Interface. This review
was prepared by Dr. Maxwell Wells, a Re-
search Scientist with Logicon Technical In-
dustries, Inc., Dayton, OH.

uestion - What do the com-
mon cold and motion sick-
ness have in common? An-
swer - everyone has a remedy, but no
one has a cure. Furthermore, despite
the fact that most people have suffered
both afflictions, on the whole, we show
very little sympathy towards the af-

flicted. This is evidenced by ouramuse-
ment at, for example, someone asking
for “doze drops,” or the (w)retched
regret of someone who has made a
hasty visit to the windward side of the
boat. Perhaps this lack of sympathy
contributes to one of the anomalies of
motion sickness: despite its ancient role
in human existence (the word ‘nausea’
is derived from the Greek word naus,
meaning boat) there is still an incom-
plete understanding of its causes.
With this as a backdrop, Professor
Michael Griffin provided a review of
some of what is known about motion
sickness. Beginning with the conclu-
sion, “Motion sickness is caused by
motions which allow erroneous per-

ceptions of body movements,” he
went on to elucidate some of the
factors which, from the literature, can
or can’t be identified as contributing to
motion sickness.

The review was comprehensive and
included consideration of the axis, fre-
quency, duration, and magnitude of
motion, along with other factors, such
as the presence or absence of visual
information, and the phenomenon of
visually induced motion sickness. The
results of the reanalysis of earlier data
were presented, as was the derivation
of the shape of the motion sickness
dose curves used in British Standard
6841 (see Fig. 1.

Continued on page 10

MOTION SICKNESS DOSE VALUES
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exposure time (s)
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Figure 1. Results of the reanalysis of data from McCauley et al (1976).
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Concerning the theories of motion
sickness, Professor Griffin pointed out
that various theories have been pro-
posed, but none is yet capable of
providing quantitative predictions of
the degree of motion sickness to be
expected from a range of different
motion stimuli. He contended that a
complete theory of motion sickness
would give a method of measuring
both the cause and the effect, and
would indicate how they are related.
Referring to the sensory conflict theory,
he asserted that its greatest value ap-
pears to be the identification of the
relevant sensory systems, their interac-
tions, and the foundation that this
provides for the concept of sensory
rearrangement. However, the sensory
conflict theory does not identify which

of several possible conflicts in an envi-
ronment is most significant; it does not
predict the extent of the symptoms, or
how they depend on the magnitude,
type, or duration of the motion.
Professor Griffin then went on to
discuss studies conducted at sea. After
some cautionary comments concern-
ing navigation through the literature
(many studies were conducted to sup-
port previously concocted hypotheses),
he presented the results of work con-
ducted with Tony Lawther, one of his
past graduate students. In these stud-
ies, several sea-going vessels were
instrumented to measure motion, and
the passengers were surveyed. Over
20,000 responses were collected. The
vessels included 6 ships, 2 hovercraft,
and a hydrofoil. The data were from

114 voyages, of durations from half an
hour to 9 hours, in a variety of sea
states. Some of the results are shown
in Figure 2. One of the by-products of
this research was a wealth of advice
offered by passengers, including the
supposed prophylactic effect of sing-
ing, and of brown paper (clasped firmly
to the chest).

Tying together several themes and
areas of research, Professor Griffin
offered the following advice concern-
ing interface design: Beware of wide
fields-of-view, beware of lags in the
visual system with wide fields-of-view,
beware of head movement in acceler-
ating and oscillating environments,
and beware of head movements
while wearing magnifying or dis-
torting optics.

Age
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Figure 2. The effects of various factors on illness and vomiting for over 20,000 passengers surveyed at seq.
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The final message was the need to
continue basic research. This is often
the call from academia to the outside
world. In this case it rang particularly
true, as Professor Griffin’s review had
made evident the complexity of the
issues and the gaps in our understand-
ing. A lot of material was covered, but
it was done in a comprehensible and
entertaining manner. Some of the
material may be found in the refer-
ences. Also, CSERIAC'’s video tape of
the colloquium is to be recommended
to anyone doing work in the area. @

Michael Griffin, Ph.D., is a Professor of
Human Factors at the Institute of Sound
and Vibration Research, University of
Southampton, UNITED KINGDOM.
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Scenes from the Armstrong Laboratory Colloquium Series:

Dr. Griffin, speaking on the relationship of motion-sickness and complex systems, reviewed
the known and supposed causes of motion sickness.

»

Dr. Griffin advised bis audience that when designing interfaces, they should avoid wide
Sfields-of-view as they can lead to nausea.
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Medical Devices:

Sue Bogner

A New Frontier For Human Factors

ealth care, particularly medi-
cal care, is an area in which
the human factors commu-
nity can make significant contribu-
tions. The Center for Devices and
Radiological Health (CDRH) of the
Food and Drug Administration (FDA)
has the mandate to ensure the safety
and effectiveness of medical devices.
CDRH recognizes the value of human
factors considerations for medical de-
vices in pursuing that mandate. The
term medical devices, as used by CDRH
and for the purpose of this discussion,
refers to any non-drug item used for
the diagnosis, treatment, or prevention
of a disease, injury, illness, or other
condition. Thus, CDRH is
concerned with products
ranging from condoms and
eyeglasses to anesthesia
machines, heartvalves, and
magnetic resonance imag-
ing machines.

Historically, of the deaths
or serious injuries associ-
ated with medical devices
that were reported through
CDRH’s Medical Device Reporting
(MDR) System, approximately 60% have
been determined as attributable to user
error. Assuming this percentage has
not changed, then of the 80,000 MDR
reports received in 1992, 48,000 might
be attributed to user error. Efforts to
reduce such error traditionally have
been educational. However, educa-
tion alone cannot compensate for fac-
tors in the device/user/environment
interaction which are conducive to the
commission of error.

An example of device/user/environ-
ment interaction exacerbating poten-
tial for error is provided by the infusion
pump, a device that regulates the flow
of intravenous (I.V.) solution when

attached to the tubing through which
the solution flows. A schematic draw-
ing of an infusion pump can be seen in
Figure 1. When one removes an infu-
sion pump from LV. tubing, free flow
of the solution into the patient will
occur unless a clamp (which may or
may not be attached to the device) is
used to close the tubing and stop the
flow. Infusion pumps are used exten-
sively in the intensive care unit (ICU),
where because of the high concentra-
tion of devices necessitated by the
patients’ conditions, there is a great
deal of device/user/environment in-
teraction. It is not unusual for an ICU
staff person to be called to a crisis

situation while in the process of remov-
ing an infusion pump from a patient’s
LV. Because of the distraction of
attending to the crisis, the staff person
may not remember to clamp the tub-
ing. This, depending on the drug in
solution, could result in death or seri-
ous injury.

The importance of user characteris-
tics and the operational environment
for a medical device has become par-
ticularly salient with the increasing home
use of devices originally designed to be
used only by health care professionals
in a hospital, e.g., infusion pumps and
ventilators. People using devices inthe
home more than likely have no easily
comprehensible instructions for the

operation and maintenance of the de-
vice, and are experiencing a great deal
of stress which affects their cognitive
and physical functioning. These prob-
lems can be compounded by condi-
tions in the home such as the ambient
temperature not being in the range for
accurate functioning of the device and/
or not having electrical outlets compat-
ible to the device in the location appro-
priate to its use.

To complicate matters, the family
care-giver can be attempting to use a
device that has switches which are
difficult to operate. Difficulty can occur
if manual dexterity is compromised by
clumsiness resulting from lack of knowl-
edge or physically constrain-
ing conditions such as arthri-
tis. Another source of diffi-
culty in home use stems from
device dials which are not
readily visible under home
lighting conditions. In addi-
tion, messages from device
dials and read-outs may not
be easily understood by non-
health-care professionals who
can vary in age from youth through
elderly as well as in a diversity of
cultural backgrounds. Clearly these are
conditions that invite user error.

As with most systems, medical de-
vices are not without maintenance prob-
lems. A good example is provided by
blood glucose monitors, hand-held
computerized devices that provide a
reading of the concentration of glucose
in the drop of blood a diabetic places
on a test strip in the monitor. Figure
2 presents a schematic drawing of such
a blood glucose monitor. Based on
those readings, diabetics adjust their
dose of insulin and/or determine their
diet and exercise regimen. In some
models of monitors, the blood can
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Figure 1. A schematic drawing of an in-
Sfusion pump.

seep into the sensing area and accumu-
late over time, which may result in
errors in readings. Maintenance of
these models of monitors entails taking
the monitor apart, washing it, waiting
for it to dry, and reassembling it. This
multi-step process might readily dis-
courage cleaning by the proportion of
the seven million diagnosed diabetics
in the U.S. who use those particular
models of monitor.

The human factors community has a
history of addressing conditions which
induce human error in the use of
systems, albeit not specifically medical
devices. Thus, the human factors com-
munity has the potential to make sig-
nificant contributions to the medical
device industry and in turn to the FDA,
and ultimately to the overall well-being
of the American people. A schematic
drawing (Fig. 3, p.14) depicts some of
the areas that can be affected by hu-
man factors considerations, including
the user, the surroundings, and the
device. The methodology and experi-
ence needed to reduce the likelihood
of error in operating and maintaining
medical devices are readily available.
However, incorporating human fac-
tors considerations into the develop-
ment and approval of medical devices
is not easy.

Medical devices, unlike weapon sys-
tems or other made-to-contract specifi-
cations procurements, do not result
from contractual Statements of Work,
but are developer-initiated. A device is
developed, most often by a “mom and
pop” shop, and after its safety and

effectiveness are demonstrated in physi-
cal terms (e.g., the material with which
the device is constructed is not toxic,
and the device does what it is purported
to do) the device is cleared by the FDA
for marketing by industry. The device
then is manufactured and sold. Medical
devices do indeed constitute a new
frontier for the human factors commu-
nity, a frontier with considerable pay-
off to all of society. However, to pursue
and develop that frontier, the human
factors community must employ the
ingenuity for which it is known to
market and ultimately to demonstrate
the potential of its contributions. @

For additional information contact:
Sue Bogner, Ph.D.

FDA (HFZ-250)

5600 Fishers Lane

Rockville, MD 20857

Phone: (301) 443-4600

FAX: (301) 443-8810

E-mail: MSB@FDADR.CDRH.FDA.GOV

Marilyn Sue Bogner, Ph.D., is a Human
Error Advisor with the Center for Devices
and Radiological Health, Food and Drug
Administration, Rockville, MD.

Figure 2. A schematic drawing of a band-beld blood glucose monitor.
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FOOD and DRUG ADMINISTRATION

Human Factors- characteristics that make

humans and medical devices work well together.

User
m mental abilities
m physical abilities

Device
m design
m labels, instructions

Surroundings
m physical
m social

Figure 3. The influence of buman factors on medical devices includes consideration of the user and the surroundings, as well as the

device itself.
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Down-Sizing Reaches the MIL-STD-1472

Rick Davids

onstructing a checklist is

like getting a vaccination

or cleaning out your attic:
you don’t look forward to it, it’s going
to be messy, and you wish there were
an easier way. As a rite of passage, it
seems that most human factors engi-
neers are required to put together a
checklist for field-level tests and evalu-
ations for a proposal effort. Usually the
checklist is based on MIL-STD-1472,
since it is the recognized source of
reliable human factors data and infor-
mation. If you are fortunate enough to
have a hypertext electronic version,
formatting the text entries is not pain-
ful. However, most of us must word
process the entries from scratch; worse
yet is to cut and tape paragraphs from
second-generation copies.

Any way you do it, the checklist still
comes out looking the same. The final
output is squeezed to fit the US Letter
8-1/2" x 11" format. The checklist has
the MIL-STD-1472 entries word-for-
word, line-for-line. It includes the para-
graph number and title, criteria, and 3
or 4 columns for registering the degree
of compliance (N/A, Yes, No, Reject,
etc.). After the text is reproduced and
reduced, the ubiquitous 1-inch wide
“Comments” column is added on the
right-hand side. Of course, when you
try to use it in a cramped electronic
equipment shelter, you're either stand-
ing up with an awkward 3-ring note-
book folded over upon itself or sitting
down with the checklist squashed in
your lap. Either way, you wish you had
two extra hands to hold all the other
paraphernalia.

Based on these experiences, frustra-
tions, and cost-consciousness, the Hu-
man Factors Engineering Group at
Lockheed Missiles and Space Com-
pany decided to “human factor” a check-
list based on MIL-STD-1472D. The

_S"‘D_ i 47 2D
Chcckﬁst

MiL

Figure 1. The MIL-STD-1472D Checklist from
Lockbeed Missiles and Space Company.

result is a “pocked-sized” comb-bound
booklet measuring 5" (w) x 6" (h) x 3/
4" (d). It is a sequential listing by
chapter of only the paragraph text
headings in a legal display format.
Since the criteria were not included,
the onus of compliance depends upon
the long-term memory, expert judg-
ment, and interpretative skill of the
human factors engineer who is con-
ducting the evaluation. Thus, the check-
list doubles as an information training
and marketing device. It is easier to
show the doubting test directors and
program managers both the applicable
criteria and the full extent of human
factors engineering expertise in one
easy step.

The checklist includes four blank
spaces opposite each paragraph head-
ing (see Fig. 2). These blank spaces are
for recording the status of compliance.
Four compliance categories are of-
fered: (1) satisfactory (SAT), (2) not
satisfactory (NS), (3) deficiency report
(DR), and (4) not applicable (NA). The

booklet includes one or two blank note
pages at the end of each chapter for
sketches and notes. At the back of the
book are ten yellow, color-coded
blank deficiency report forms for re-
cording the “who, what, when, where,
how” information concerning the vio-
lation of the criteria. Spaces are pro-
vided for recording the name of the
item, model number, date, location,
design engineer, method of analysis,
description of the deficiency, and a
proposed change. The deficiency re-
port form is sized to be reproduced
onto a vertical 8-1/2" x 11" piece of
paper. The best part of all is that
the “down-sized” Checklist is available
only through CSERIAC on a cost-
recovery basis. The cost for the check-
list is $3.25, with descending costs for
bulk purchases. @

Rick Davids is a Human Factors Staff Engi-
neer at Lockbeed Missiles & Space Co.,
Sunnyvale, CA.

SATN/S DR N/A

5.7 WORKSPACE DESIGN

5.7.1._Geperal

6711 Kickspace ...........

5712 Handles........... .

5.7.1.3 Work space
Depthof work area .. ......
Lateral work space . . . . . P
Space between rows of cabinets .. ___
Storage space .. .... .

5.7.2 Stendlng Operations

5.7.21 Work surface . . e
§.7.2.2 Display placement, normai ___
5.7.23 Displayplacement,spcl ..
5.7.24 Control placement, hormal ____
5.7.25 Control placement, spcl. . ___

5.7.3 Seated Qperations
5.7.3.1 Work surf, width/depth . .. ___
5732 Work surface haight .. ... ___
57.33 Writing surfaces ........ .
5734 Seating
Compatibilty . . .. ... .eeanins
Vertical adjustment . ............
Backrast. ......oiviiiiii i [P,
55 SAT N/S DR NA

Figure 2. A page from the checklist showing
paragraph beadings and the spaces for
recording compliance.
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What is a Technical Inquiry?

Simply stated, a technical in-
quiry is a request for ergonom-
ics information. In general, er-
gonomics information is tech-
nical knowledge about human
abilities and performance, which
can be used to enhance equip-
ment design and development.

CSERIAC’s answer to inquir-
ies can take many forms, in-
cluding customized biblio-
graphic searches, review and
analysis of research, recommen-
dations based on analyses, and
expert consultation referrals.
We have grouped these into
three basic categories, based on
the kind and amount of ergo-
nomics expertise applied to the
problem. The three categories
are Search and Summary, Re-
view and Analysis, and Techni-
cal Area Tasks. A fixed fee
has been established for the
first two; Technical Area Tasks
must be negotiated on an indi-
vidual basis.

Search and Summary

Search and Summary consists
of aliterature search and a print-
out of relevant abstracts, which
are then bound in a booklet. A
professional human factors ana-

lyst reviews the abstracts and
identifies the most pertinent.
The human factors analyst also
consults references within
CSERIAC’s immediately ac-
cessibleresources and provides
comments and/orexcerpts from
these references. The main
purpose of this level of response
is to provide a very rapid
response to requests for techni-
cal information.

Review and Analysis

This level of response includes
all of the above plus direct con-
tact with subject-matterexperts,
a 3-to-7 page white paper syn-
thesizing the results of the tech-
nical review, complete copies
and/or excerpts from relevant
documents, and names, ad-
dresses, and telephone num-
bers of subject-matter experts.
It also includes the requisite
materials for access to data-

bases and personal contact with
the subject-matterexperts. The
main purpose of this level of
response is the in-depth synthe-
sis of the literature with the
formation of an authoritative
“conclusion” or answer regard-
ing the question posed.

Technical Area Tasks

In this category are those in-
quiries requiring major
CSERIAC time and material
expenditures, such as prepara-
tion of state-of-the-art reports
(SOARs), critical reviews,
technical assessments, and
handbooks, organizing work-
shops and symposia, or exer-
cising computer models in
our technology transfer inven-
tory. The main purpose of this
level of response is an exten-
sive customized effort directed
at solving the customer’s par-
ticular needs.

Previous
TOPICS

B Pilot Decision-Making

Under Stress

Speech Synthesis and

Recognition

Human Tolerances to

Impact

Operator Workload

Assessment: Subjective

Techniques

W Design Guidelines for
Human- Computer
Interaction

B Cumulative Trauma
Disorders in the
Workplace

W Shift Work and Sleep

Deprivation

Human Error

International

Anthropometric Data

Sources

B Color Coding and
Visual Displays

Previous
CUSTOMERS

Bl NASA

B General Motors
Corporation

W AT&T Bell Laboratories

B US Army Tank-
Automotive Command

B University of lllinois

B Texas Instruments Inc.

B US Consumer Product
Safety Commission

Bl NCR Corporation

B Naval Air Warfare Center

B Ford Motor Company

B FAA Technical Center

B US Nuclear Regulatory
Commission

For More Information Contact:
Mike Gravelle

Senior Technical Analyst
CSERIAC Program Office
(513) 255-4842
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Human Factors and the Technology Assessment of
Medical Computer Systems

John Goshee

n earlier issue of CSERIAC

Gateway, Dr. Paula Sind

(Vol. 1II, No. 3) noted
the importance of medical tech-
nology assessment as part of her ar-
ticle, “Human Factors in Medicine: Quo
Vadis?” 1 would like to expand
her discussion of this area, and
discuss how the Michigan State Uni-
versity Kalamazoo Center for Medical
Studies (MSU/KCMS) is using human
factors methods and principles to
address assessment of medical com-
puter systems.

Medical Technology Assessment
and Human Factors

AsIhave previously written (Gosbee,
1991), human factors professionals can
play an integral role in Medical Tech-
nology Assessment (MTA). MTA en-
tails evaluation of medical equipment
and systems in terms of safety, effec-
tiveness, patient preferences and qual-
ity of life, and cost-benefit trade-off
(Fuchs & Garber, 1990). MTA was a
term coined to describe an area of
research and development that hopes
to answer the question: does this new
piece of medical equipment (tech-
nique) improve diagnostic and treat-
ment capabilities in a tangible and
cost-effective way? Insurance compa-
nies and the federal government are
using MTA to help contain escalating
health care costs. For instance, federal
funding for research activities like MTA
rose from $1.9 million in 1988, to more
than $30 million in 1990 (Epstein, 1990).

How can human factors profession-
als help? In short, the MTA process
needs the standardized techniques and
principles of human factors applied in
a research and development environ-
ment. To improve the quality of health

care, Berwick (1989) has called for
«...modern, technical, and theoretically
grounded tools for improving pro-
cesses.” Roper, Winkenwerder,
Hackbarth, & Krakauer (1988) noted
that MTA (health care evaluation) lacks
data acquisition and processing meth-
ods that would help improve the safety
and effectiveness of technology.

The medical device industry does
recognize the need for human factors
inputs. The editor of the medical
device trade magazine, Medical Device
& Diagnostic Industry, wrote that qual-
ity and user-based design were the two
most important industry issues for the
90’s (Bethune, 1991). Further, he
warned that new legislation and FDA
regulatory enforcement will make hu-
man factors a “need to have” rather
than a “nice to have” for medical de-
vice companies.

Medical Technology Assessment
of Computer Systems at
MSU/KCMS

At the Center for Applied Medical
Informatics, we are evaluating medical
software and hardware based on expe-
rience and knowledge from the field of
human factors. MSU/KCMS is devel-
oping a state-of-the-art clinical facility
that will use advanced information
technology. The clinical facility will
also function to generate, refine,
and evaluate product ideas while in
active use. Our Center will promote
a user-centered design approach
using principles from participatory
design, concurrent engineering, and
rapid prototyping.

The Center is involved in many as-
pects of assessing medically related
hardware and software. We are iden-
tifying and characterizing significant

challenges or needs in rural health care
and primary care. We will develop this
vague need into specifications, so im-
proved information systems can be de-
veloped. For our development projects,
we are working with researchers, devel-
opers, or vendors to produce informa-
tion systems that are usable and viable.
We are using field study methods to take
advantage of our access to a generaliz-
able health care population. We are
also building a usability laboratory
dedicated to studying human-computer
interaction with medical information
systems. The floor plan of the laboratray
is shown in Figure 1. Other academic
and industry groups are assisting us in
this effort, including the Industrial En-
gineering Department at Western Michi-
gan University. If we succeed, we will
prevent scenarios like the one de-
picted in Figure 2.

Other Examples

Other universities are using human
factors techniques and principles to
assess medical technology. Dr. David
Gaba, Stanford University, indirectly
evaluates anesthesia monitoring equip-
ment through use of simulations and
mental workload testing. One reason
he supports the application of human
factors to MTA is that vendors are
claiming new anesthesia devices
have superior human-device interac-
tion. Dr. David Woods, The Ohio
State University, also applies human
factors and cognitive engineering
techniques to the evaluation of anes-
thesia equipment.

P am heartened that these efforts to
apply human factors to MTA are broad-
ening. The result will be improved,
higher-quality, and more efficient health

Continued on page 18

VOLUME IV: NUMBER 1 (1993)




GATEWAY

Bethune, J. (1991). Editorial: Remem-
ber the User. Medical Device & Diag-
nostic Industry. Santa Monica, CA:

I Cannon Communications.

Epstein, A. M. (1990). The Outcomes
Movement - Will it Get Us Where We
Want to Go. New England Journal of
Medicine, 323 (4), 266-269.

Computer Usability Laboratory

Mttt i o o

Controls

Fuchs, V. R., & Garber, A. M. (1990).
The New Technology Assessment.
New England Journal of Medicine, 323
(10), 673-7.

Gosbee, J.W. (1991). Human Factors
and Medical Technology Assessment.

N Newsletter of the Human Factors
;i 4 Camera Special Interest Group on Medical Sys-
5] tems and the Functionally Impaired,
3(4), 1-2. |

Roper, W. L., Winkenwerder, W.,
Hackbarth, G. M., & Krakauer, H.

g (1988). Effectiveness in Health Care:

5 Sea? e

g Y An Initiative to Evaluate and Improve
St etion insalati Medical Practice. New England Jour-
. uunf!am‘iv\«lbml.lonmsuhhan Johe Gostee, M.D. .
e e e onen extensive hat-producing equipment) e no nal of Medicine, 319 (18), 1197-1202.

+ Internal and external cabling for 3 ch. video, 2 ch, sound, and 8 ch. high rate data July 17,1992

Sind, P. (1992). Human Factors in

Figure 1. The floor plan of the Computer Usability Laboratory at the Center for Applied | Medicine: Quo Vadis? CSERIAC Gate-
Medical Informatics, Michigan State University, Kalamazoo Center for Medical Studies. way, I (3), 1-5.

care. As the health care technology
field wrestles with new legislation _ (
and constraints, [ think they will be .

glad to know that the human factors
discipline exists.

* The views in this article are not
necessarily those of Michigan State
University Kalamazoo Center for Medi-
cal Studies. @

Jobn Gosbee, M.D., M.S., is Faculty at Michi-
gan State University (MSU) Kalamazoo Cen-
ter for Medical Studies, Assistant Professor
at the MSU College of Human Medicine and
Adjunct Assistant Professor at the Western
Michigan University Industrial Engineer-
ing Department, Kalamazoo, MI.
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Tailored Answers to Human Factors Questions

There is certainly no lack of human
factors data. It’s everywhere. Your
challenge is finding those pieces of
information you need to solve your
specific problem. The typical search
doesn’t work. Sifting through pages and
pages of journal articles and document
listings is time consuming and seldom
produces really relevant citations. You
need more than this simple “off-the-rack”
solution. You need answers “tailored” to
your unique human factors problems.
CSERIAC can do this for you.

The Crew System Ergonomics Informa-
tion Analysis Center (CSERIAC, for
short) is your one-stop human factors
technology “store.” With one phone call,
you can have your technical question
answered, customized literature searches
carried out, purchase state-of-the-art
ergonomics software, or even have a
human factors workshop planned and
conducted for you.

Sound interesting? Call (513) 255-4842
today for more information!

CSERIAC: Your Human Factors
Technology Store.

CSERIAC Program Office
AL/CFH/CSERIAC Bldg 248

2255 H Street

Wright-Patterson AFB OH 45433-7022
Tel: (513) 255-4842 Fax: (513) 255-4823
DSN: 785-4842 DSN FAX: 785-4823
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PRODUCTS AND
SERVICES

CSERIAC's objective is to acquire,
analyze, and disseminate timely infor-
mation on crew system ergonomics

scientific and technical knowledge and
data concerning human characteris-
tics, abilities, limitations, physiological
needs, performance, body dimensions,
biomechanical dynamics, strength, and
tolerances. It also encompasses engi-
neering and design data concerning
equipment intended to be used, oper-
ated, or controlled by crew members.

CSERIAC's principal products and
services include:

B technical advice and assistance;

(CSE). The domain of CSE includes .

M customized responses to biblio-
graphic inquiries;

B written reviews and analyses in
the form of state-of-the-art reports and
technology assessments;

B reference resources such as hand-
books and data books.

Within its established scope, CSERIAC
also:

M organizes and conducts work-
shops, conferences, ‘symposia, and
short courses; A

B manages the transfer of techno-
logical products between developers
and users;

B performs special studies or tasks.

Services are provided on a cost-
recovery basis. An initial inquiry to
determine available data can be ac-
commodated at no charge. Special
tasks require approval by the Govern-
ment Technical Manager.

To obtain further information or re-
quest services, contact:

CSERIAC Program Office
AL/CFH/CSERIAC Bldg 248

2255 H Street

Wright-Patterson AFB OH 45433-7022

Telephone ..........ccooveencveeneee (513) 255-4842
DSN it 785-4842
Facsimile ........cocovceerinnennn, (513) 255-4823
Government

Technical Manager ............ (513) 255-8821

Associate Director: Dr. Lawrence D.
Howell, Government Technical Manager:
Dr. Reuben L. Hann; Government Tech-
nical Director: Dr. Kenneth R. Boff.

CSERIAC Gateway is published
bimonthly and distributed free of
charge by the Crew System Ergonomics
Information Analysis Center (CSERIAC).
Editor: Jeffrey A. Landis; Copy Editor: R.
Anita Cochran; Hlustrator: Ronald T.
Acklin; Layout Artist: Vicky L. Chambers;
Ad Designer: Fred Niles.
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