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A. TECHNICAL OBJECTIVE (U): Maintenance and/or enhancement of performance during
sustained operations (SUSOPS) is of vital concern to all military sesvices, and it possible may contribute to
the successtful outcome of conflicts. Adding the contingency of an NBC defensive posture in hot
environments during SUSOPS significantly increases logistics, tactical and medical requirements. The
purpose of this work unit was to quantify Marine Corps combatant cognitive and physical performance
changes as a function of sustained mental and physical work wiih drug (antihistamines), sleep loss and
individual Protective Ensembles (IPE) as measured by the Tri-Service Cognitive and Physiological
Performance Assessment Batteries (PABs).

B. APPROACH (U): A series of studies delinated into five phases were conducted in either
laboratory or controlled field environments. Marine Corps and highly fit civiian volunteers performed
cognitive and physical tasks in simulations of sustained reconnaissance missions in which a number of
complicating factors and conditions were progressively added and measured. These manipulated factors
were various levels of respiratory, circadian, thermoregulatory, sleeploss, workload, fitness, drug and
clothing (various MOPP levels). When appropriate either between or within group repeated measures
designs were utilized. The effects were measured by established medical, psychological and
physiological methods as described in Tri-service PABs that were developed by the Army’s Chemical
Defense Program of which this project was a pant.

C. PROGRESS (U):
Description of the work
1. Phase 1-A: This lab study investigated respiratory muscle and respiratory air flow
changes as a function of the M17A2 protective gas mask. All subsequent phases have measured effects
on breathing patterns and oxygen consumgption characteristics, body temperature, heart rate, and
cognitive task performance.

2. Phase 1-B: This lab study investigated the effects of wearing the M17A2 gas mask
during 4-hour episodes of non-exercize continuous work.

3. Phase 2: This lab study investigated the effects of wearing a complete chemical
defense ensembie during 12-hour episodes of non-exercise continuous work.

4. Phase 3: This lab study investigated the effects of wearing a complete chemical




defense ensemble for up to 12 hours of intermittent exercise during a series of incremental workloads
(walking at 3 mph on a flat treadmill while carrying 0, 25, 50, or 75% of body weight).

5. Phase 4: This field study investigated the effects of MOPP 4 level IPE with a load carry
of 50% body weight on intermittent continuous work (25 mile distance) without sleep over a 40 hour
period.

6. Phase 5: This field study followed the same protocol as phase 4 except that calibrated
doses ot diphenhydramine were administered to marine corps participants over the course of the
continuous work.

Work Accomplished Since last Report Period

The work associated with this contract consists of performing studies, data analysis and report
writing. All studies have been completed. All data from phases 1-3 have been analyzed and reported.
Cognitive data from phases 4 and 5 have been reported and has been the responsibility ot Dr. Diane
Williams of NHRC. Physislogical data from those studies is still being analyzed and has been the
responsibility of Dr. Anthony Sucec ot San Diego State University.

The Cognitive PAB data from phases 4 and 5 data were first analyzed to determine percent
correct and reaction time for each of the 13 tasks used. The results of this analysis were presented at the
1990 American Psychological Association Annual Meeting. In performing these analyses, it became clear
that the data set included some points that were outside the range of the typical points. These points
were either introduced in converting the data from one format to another, or represented times when the
subjects were not doing the tasks. Consequently, the data were analyzed a second time in a more
detailed manner. This second data analysis is still continuing. The anomalous points have been
eliminated by requiring each point to be within three standard deviations of the mean for that subjects, for
that task, in that session. This has eliminated exceptionally siow or exceptionally fast reaction times.

The second measure that was taken was to look at the reaction times for the correct responses
separately from the incorrect response reaction times. The rationale here is that the subjects may well be
doing a different task when their performance is accurate than when their performance is not. A review of
the iiterature on fatigue revealed the importance of looking at excessive reaction times separately from
normal ones. These excessive reaction times or lapses in performance were operatic nally defined to be
any RT that was more than twice the mean RT.

We decided to investigate all the dependent measures that we could conceive of in order 10
examine their refative sensitivity to the stressors, and their relative stability over small changes in the task.
These 12 dependent measures were mean RT, mean RT for correct response, mean RT for incorrect
responses, mean RT for correct fapses, mean RT for incomect lapses, number of correct lapses, total
number of lapses, percent correct rersponses, and percent of correct lapses. Another dependent
measure will be added will be added to those alrready used. This measure is number correctminute. This
is simifar to the metric used in assessing typing performance and has the virtue of combining accuracy and
speed in a single metric.

At this point, the 13 PAB tasks have all been analyzed on all 12 of the dependent measures, and
the significant effects have been graphed. However, the relative effectiveness of the dependent
measures has not been determined. A factor analysis of the reaction time data for correct responses has
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been conducted to determine the relationship among the cognitive functions assessed by the various
PAB tasks. This analysis resulted in four factors which grouped the tasks differently than we would have
expected.

There were three mood questionnaires used in the 4/5 studies. The data from these different
questionnaires has been analyzed. These data are now being subjected to a factor analysis in order to
determine the relationship amopng the scales used in the the three different mood tests.

PARTIAL LISTING OF REPORTS AND PRESENTATIONS
Reports

1. Angus, R.G., Redmond, D.P., Engiund, C.E., and Heslegrave, R.J., (1984). The measurement of
fatigue and sleep during sustained operations in a chemical environment. Canadian Forces Directorate of
Preventative Medicine Report 3472-14. Ottawa, pp J1-25.

2. Englund, C.E., Naitoh, P., Ryman, D.H., and Hodgdon, J.A., (1985).
Cogpnitive performance during successive sustained operations. Behavior Research Methods,
Insiruments, and Computers, 17(1), 75-85. (Naval Health Research Center TR 84-31, AD# A148-061).

3. Englund, C.E., and Krueger, G.P., (1985). Methodofogical approaches to the study of sustained
work/sustained operations: Introduction to special section of Behavior Research Methods, Instruments
and Computers, 17(1), 3-5.

4. Ryman, D.H., Naitoh, P., and Engiund, C.E., (1985). Decrements in logical reasoning performance
under conditions of sleep loss and exercise: The factor of sentence complexity. Journal of Perceptual
Motor Skills, 16, 1179-1188 (Naval Health Research Center Rep. No. TR 85-20, AD#)

5. Krueger, G. P. and Englund, C. E. (Dec., 1985). Methodological approaches to the study of
sustained work/sustained operations: Introduction to the Second Special Section of Behavior Research
Methods, Instruments, and Computers, Vol 17(6), 587-591.

6. Angus, R.G., Redmond, D.P., Englund, C.E. and Haslegrave, R.J. (1985). Trial Chace Ii: The
measurement of fatigue and sleep during sustained operations in a chemical environment. (Annex M-1-
22). In Trial Chace Ii: Casuaity Handling Assessment in Chemical Environment, Final Report. CFB
Petawana, Ontario, Canada,

30 Sept-5 Oct 1984.

7. Englund, C. E., Reeves, D. L., Shingledecker, C. A., Thorne, D. R., Wilson, K. P., and Hegge, F. W.,
(1987). Unified Tri-Service cognitive performance assessment battery (UTC-PAB). (AD# A181480)
NHRC/JWGD3 MILPERF Report No. 87-10. San Diego: NHRC.

8. Ryman, D.H., Naitoh, P., and Englund, C.E. (1987). Perceived exertion under conditions of sustained
work and sleep loss. (NHRC Tech Report No. 87-9). San Diego, CA: NHRC. J. of Work and Stress, 1989,
3(1), pp 57-68.

9. Ryman, D.H., Naitoh, P., Englund, C.E., and Genser, S.G., (1987). Computer response time
measurement of mood, fatigue and symptom scale items: implications for scale response time uses.
{(NHRC Tech Report No. 87-20). San Diego, CA: NHRC.] Also in Computers in Human Behavior, Vol. 4,

R




-

#2, pp. 95-109, 1988.

10. Kelly, T.L., Yeager, J.E., Sucec, A.A., Englund, C.E., and Smith, D.A.
(1987). The effect of the M17A2 gas mask on spirometry values in healthy subjects. (NHRC Tech. Report
No. 87-39). San Diego, CA:NHRC.

11. Kelly, T.L.(Ed), et al, (1988). Tri-service sustained operations laboratory manuail (NHRC Center
Publication). San Diego, CA:NHRC.

12. Kelly, T.L., Ryman, D.H., Sucec, A.A., Yeager, J.E., Englund, C.E., and Smith, D.A.,(1988). The
effects of the M17A2 gas mask on reactions times and accuracy under non-exercise cenditions. (NHRC
Tech Report No. 88-5). San Diego, CA: NHRC.

13. Kelly, T.L., Englund, C.E., Ryman, D.H., Yeager, J.E., and Sucec, A.A., (1988). The effects of 12
hours of MOPPIV gear on cognitive performance under non-exercise conditions. (NHRC Tech Report No.
88-6). San Diego, CA: NHRC.

14. Kelly, T.L., Sucec, A.A., and Englund, C.E. (1988). Annotated bibliography for gas mask and
chemical defense gear related papers. (NHRC Tech. Report No. 88-7 ). San Diego, CA: NHRC.

15. Ryman, D.H., Kelly, T.L., Englund, C.E., Naitoh, P., and Sinclair, M.,(1988). Psychological and
physiological effects of wearing a gas mask or protective suits under non-exercing conditions. (NHRC
Tech Report No. 88-11). San Diego, CA: NHRC.

16. Englund, C.E., Sucec, A A,, Yeager, J.E., Ryman, D.H., and Sinclair, M. {1988). Heavy physical work
in protective ensembles effects on cognitive performance. (NHRC Tech Report No. 88-). San Diego, CA:
NHRC.

17. Sucec, A.A,, Kelly, T.L., Englund, C.E., and Banta, G. (1989). The effects of chemical protective
gear on ventilation, respiration, and body temperature during non-exercise activity. (NHRC Tech Report
No. 89-). San Diego, CA: NHRC.

18. Englund, C.E. (1989). Reports of subjective fatigue as a function of sustained work. (NHRC TR 89- ).
San Diego, CA: Naval Health Research Center.

19. Buono, M.J., Englund, C.E., Sucec, A.A., and Yeager, J. (1989). The effect of carrying various back
pack loads on serum Creatine Phosphosinase. (NHRC TR-89-52). San Diego, CA: Naval Health Research
Center.

20. Banta, G. and Engtund, C.E.(Eds.) (1989). Sustained operations research: A biend of psychology
and physiology. Proceedings of the Div 19 symposia of the American Psychological Association 1989
Annual convention in New Orleans, August, 1989. San Diego, CA: NHRC TR 89-54.

21. Sucec, A.A., Yeager, J.E., Verity, L, and Englund, C.E. (1990). The effect of wearing protective gear
and gas mask on maximal treadmill performance time and gas exchange. San Diego, CA: NHRC TR 90- (in
review).

22. Englund, C.E. (Ed). (1990). Proceedings of the sustained/continuous operations subgroup of the
DoD Human Factors Engineering Technical Group: Program summary and abstracts from the 10th semi-
annual meeting.

o




Proceedings Papers/Abstracts

1. Englund, C. E. (July 1986) The stresses and strains of sustained operations as a function of time-of-
day. In A.D. Mangelsdorff, J.M. King and D.E. O'Brien (Eds.), Proceedings of the Fifth User's Workshop
on Combat Stress, Dec 1985, Consultation Report #86-003, pp 183-197, Ft. Sam Houston, TX: Health
Care Studies and Clinical Investigation Activity, Headquarters, U.S. Army Health Services Command.

2. Englund, C.E,, Kelly, T.L., Ryman, D.H., Yeager, J.E., Sucec, A.A., and
Smith, D.A. (1987). Cognitive performance during 12 hours of continuous work in MOPP4. Proceedings
of the Sixth Medical Chemical Defense Bioscience Review, 665-668.

3. Ryman, D.H, Englund, C.E., Kelly, T.L., and Naitoh, P. (1987). Mood, symptom, fatigue, sleepiness
and vital sign changes in mask and protective suit under non-exercising conditions. Proceedings of the
Sixth Medical Chemical Defense Bioscience Review, 669-672.

4. Kelly, T.L., Yeager, J.E., Sucec, A.A., Ryman, D.H., Englund, C.E., and

Smith, D.A. (1987). Effects of the M17A2 gas mask on resting spirometry and reaction time-accuracy
measures under sedentary conditions. Proceedings of the Sixth Medical Chemical Defense Bioscience
Review, 673-676.

§. Sucec, A.A, Yeager, J.E., Verity, L., and Englund, C.E. (1987). Decrement in maximal performance
with the MOPP4 gear. Proceedings of the Sixth Medical Chemical Defense Bioscience Review, 677-680.

6. Yeager, J.E., Sucec, A.A,, Verity, L., and Englund, C.E. (1987). Changes in the perception of
exertion and thermo stress while walking in Marine fatigues and MOPP4 gear. Proceedings of the Sixth
Medical Chemical Defense Bioscience Review, 681-684.

7. Englund, C.E. (1987) Quotes of Discussion Group Iil, In R.J. Ursano (Ed.) (1987). Traininy for the
psychological and behavioral effects of the CBW environment: A conference to explore training for
operational and medical personnel for coping, adaptation and performance in the high stress environment
of chemical and biological warfare. Bethesda, MD: F. Edward Hebert School of Medicine, Uniformed
Services University of the Health Sciences, 149-190.

8. Englund, C.E., Folmer, K.L., Norman, G.J., Ryman, D.H., and Naitoh, P. (1989). Mood, fatigue,
sleepiness and medical symptoms due to sustained work. Proceedings of the 1989 Medical Defense
Bioscience Review, Columbia, MD: The John Hopkins University Applied Physics Laboratory.

9. Sjoholm, N., Sucec, A.A., Englund, C.E., Sinclair, M., and Verity, L. (1989). Exercise, packioad and
clothing effects on temperature and temperature perception. Proceedings of the 1989 Medical Defense
Bioscience Review, Columbia, MD: The John Hopkins University Applied Physics Laboratory.

10. Sucec, A.A, Englund, C.E., Yeager, J., Sinclair, M., Verity, L., and Sjoholm, N. (1989). Packioad,
energy cost, temperature and clothing effects on perceiving effort. Proceedings of the 1989 Medical
Defense Bioscience Review, Columbia, MD: The John Hopkins University Applied Physics Laboratory.

11. Englund, C.E. (1989). Physical work effects on cognitive and physical performance. in E.K.E.
Gunderson (Ed), Proceedings of Conference, “The Combined eftects of Multiple Stressors on
Operational Performance”, 4-5 April, 1989, San Diego, Calif: Naval Heaith Research Center Report 89-58.




12. Sucec, A.A. and Englund, C.E. (1989). The effects of chemical defense gear, exercise, sleep loss
and diphrenhydramine on selected physiological and psychological measures. Proceedings of the DoD
HFE TG, 13-17 November, 1989, Killeen, Tx.

13. Sjoholm, N., Sucec, A.A., Englund, C.E., Sinclair, M., and Verity, L. (1989). Exercise, packload, and
clothing effects on core temperature and temperature perception. In G. Banta and C.E. Englund (EDs).
Proceedings of the 1989 APA Annual Convention, Div 12 Symposia: Sustained Operations Research: A
blend of psychology and physiology, New Orleans, August, 1989.

14. Sucec, A.A., Englund, C.E., Yeager, J., Sinclair, M., Verity, L. and Sjoholm, N. (1989). The etfects of
packload and chemical defense clothing on the perception of effort. in G. Banta and C.E. Englund (Eds.),
Proceedings of the 1989 APA Annual Convertion, Div 19 Symposia: Sustained Operations Research: A
blend of psychology and physiology, New Orleans, August, 1989.

15. Englund, C.E., Naitoh, P., Ryman, D.H., and Sucec, A.A. (1989). Subjective assessment of physical
complaints during sustained operations. In G. Banta and C.E. Englund (Eds.), Proceedings of the 1989
APA Annual Convention, Div 19 Symposia: Sustained Operations Research: A blend of psychology and
physiology, New Orleans, August, 1989.

Poster Session Papers

1. Englund, C. E., Kelly, T. L., Ryman, D. H., Yeager, J. E., Sucec, A. A., and Smith, D. A. (1987).
Cognitive performance during 12 hours of continuous work in MOPP4. 6th Medical Chemical Defense
Bioscience Review. APL, Johns Hopkins University, Columbia, MD, 3-7 August 1987.

2. Kaelly, T. L., Yeager, J. E., Sucec, A. A., Ryman, D. H., Englund, C. E., and Smith, D. A. (1987). The
effect of the M17A2 gas mask on resting spirometry and reaction time accuracy measures under
sedentary conditions. 6th Medical Chemical Defense Bioscience Review. APL, Johns Hopkins
University, Columbia, MD, 3-7 August 1987.

3. Ryman, D. H., Englund, C. E., Kelly, T. L., and Naitoh, P. (1987). Mood, symptom, fatigue, sleepiness
and vital sign changes in mask and protective suit under non-exercising conditions. &th Medical Chemical
Defense Bioscience Review. APL, Johns Hopkins University, Columbia, MD, 3-7 August 1987.

4. Sucec, A. A, Yeager, J. E., Verity, L., and Englund, C. E. (1987). Decrements in maximal
performance with MOPP4 gear. 6th Medical Chemical Defense Bioscience Review. APL, Johns Hopkins
University, Columbia, MD, 3-7 August 1987.

5. Yeager, J. E., Sucec, A. A., Verity, L., and Englund, C. E. (1987). Changes in the perception of
exertion and thermo stress while walking in Marine fatigues and MOPP4 gear. 6th Medical Chemical
Detense Bioscience Review. APL, Johns Hopkins University, Columbia, MD, 3-7 August 1987.

6. Englund, C.E., Foimer, K.L., Norman, G.J., Ryman, D.H., and Naitoh, P. (1989). Mood, fatigue,
sleepiness and medical symptoms due o sustained work. Medical Defense Bioscience Review, APL,
Johns Hopkins University, Columbia, MD, 15-17 August, 1989.

7. Sjoholm, N., Sucec, A.A., Englund, C.E., Sinclair, M. and Verity, L.(1989). Exercise, packload and
clothing effects on core temperature and temperature perception. Medical Defense Bioscience Review,




APL, Johns Hopkins University, Columbia, MD, 15-17 August, 1989.

8. Sucec, A.A., Englund, C.E., Yeager, J., Sinclair, M., Verity, L. and Sjohoim, N. (1989). Packload,
energy cost, temperature and clothing effects on perceiving effort. Medical Defense Bioscience Review,
APL, Johns Hopkins University, Columbia, MD, 15-17 August, 1989.

Presentations

1. Reeves, D.L., Shingledecker, C.A., Thorne, D.R., Wilson, K.P., Englund, C.E., and Hegge, F.W. (24
Aug 1985) The Unified Tri-Service Cognitive performance assessment battery (UTC-PAB): I. The battery.
II. The Operating System. Poster Session: Applied Experimental and Engineering in the Military. APA
Annual meeting, Los Angeles, CA.

2. Englund, C.E. The stresses and strains of sustained operations as a function of time-of-day. Fifth
User's Workshop on Combat Stress, Fort Sam Houston, Texas, 9-13 Dec., 1985.

3. Yeager, J.E., Englund, C.E. and Naitoh, P. (14-17 Jan 1986) Physiology and cognitive changes
associated with wearing the M17A2 Chemical Defense mask, Poster Session at the JWGD3 In-process
Program Review of the Chemical Defense Program, Frederick, MD.

4. Naitoh, P., Ryman, D.H., Englund, C.E., Crisman, R.P., and Hodgdon, J. (14-17 Jan, 1986).
Sustained operations: Research results and sleep Doctrine. Poster Session at the JWGD3 In-process
Program Review of the Chemical Defense Program, Frederick, MD.

5. Englund, C.E., Ryman, D.H., Naitoh, P. and Hodgdon, J. (14-17 Jan 1986). Cognitive performance
during sustained physical work episodes. Poster Session at the JNGD3 In-process Program Review of
the Chemical Defense Program, Frederick, MD.

6. Englund, C.E., Naitoh, P., Ryman, D.H. and Hodgdon, J.A. (14-17 Jan 1986). Mood, attitude and
symptoms during continuous work by time-of-day. Poster Session at the JNWGD3 In-process Program
Review of the Chemical Defense Program, Frederick, MD.

7. Englund, C.E., Ryman, D.H., Naitoh, P. and Hodgdon, J.A. (24 Aug 1986). Cognitive performance
during successive sustained physical work episodes. Poster Session: Applied Experimental and
Engineering Research in the Military. APA Annual Meeting.

8. Englund, C.E. (24-25 Feb., 1986). The impact of chemical defense measures on sustained military
operations. The Naval Health Reseaich Center Program Review, San Diego, CA.

9. Naitoh, P., Englund, C.E., and Ryman, D.H. (1986). Sleep management for maintenance of human
productivity in continuous work schedules. Symposium: Sleep Loss and Sustained Operations. 22
August, APA Annual Meeting, Washington, D.C.

10. Englund, C.E., Ryman, D.H., Kelly, T.L., Yeager, J.E. and Sucec, A.A. Cognitive Performance
During 12 hours of Continuous Work in MOPP4. 6th Medical Chemical Defense Bioscience Review, 4-7
August 1987. Applied Physics Laboratory of Johns Hopkins University, Colombia, MD.

11. Kelly, T.L., Yeager, J.E., Sucec, A.A. and Englund, C.E. The Effect of the M17A2 Gas Mask on




Restoring Spirometry in Healthy Subjects. 6th Medical Chemical Defense Bioscience Review, 4-7 August
1987. Applied Physics Laboratory of Johns Hopkins University, Colombia, MD.

12. Kelly, T.L., Ryman, D.H. and Englund, C.E. The Effects of the M17A2 Gas Mask on Reaction Times
and Accuracy in Sedentary Tasks. 6th Medical Chemical Defense Bioscience Review, 4-7 August 1987.
Appued Physics Laboratory of Johns Hopkins University, Colombia, MD.

13. Ryman, D.H., Englund, C.E., Kelly, T.L. and Naitoh, P. Mood, Symptom, Fatigue and Vital Sign
Changes in Protective Ensembles: Length of Time and Workload Considerations. 6th Medical Chemical
Defense Bioscience Review, 4-7 August 1987. Applied Physics Laboratory of Johns Hopkins University,
Colombia, MD.

14. Sucec, A.A,, Yeager, J.E., Verity, L. and Englund, C.E. Decrement in Maximal Treadmill Perfformance
with MOPP4. 6th Medical Chemical Defense Bioscience Review, 4-7 August 1987. Apptlied Physics
Laboratory of Johns Hopkins University, Colombia, MD.

15. Yeager, J.E, Sucec, A.A., Verity, L. and Englund, C.E. Changes in the Perception of Exertion and
Thermo Stress While Walking in Marine Fatigues and Mopp4 Gear. 6th Medical Chemical Defense
Bioscience Review, 4-7 August 1987. Applied Physics Laboratory of Johns Hopkins University,
Colombia, MD.

16. Englund, C.E., Kelly, T.L., Yeager, J.E., Sucec, A.A., Smith, D.A., Ryman, D.H., Sinclair, M., and
Naitoh, P. (1987). Protective Ensemble and Exercise Effects on Non-Aerobic Task Performance.
Division 19 Poster Session. 95th Annual Convention of the American Psychological Association: 29
August 1987, New York. (Given by C. V. Chesson).

17. Englund, C.E. (1987). Sustained operations and chemical defense research results. DOD HFE
Sustained-Continuous Operations SubTAG Conference, 2-3 Nov 1987. Walter Reed Army Institute of
Research, Washington, D.C.

18. Englund, C.E. (1987). Chemical Defense research and Development in the Navy.
NPRDC/CINCPACFLT/COMTRAPAC Workshop, 8 Dec. 1987.

19. Englund, C.E. (1988). Navai Sustained and Chemical Defense Research programs brief. 20th DoD
HFE TAG, Baltimere, Md, 9-13 May, 1988.

20. Englund, C.E., Sucec, A.A,, Yeager, J.E., Ryman, D.H. and Sinclair, M. (1988). Heavy physical work
in protective ensembles effects on cognitive performance. 96th APA Annual Convention, Div. 19 paper
session: Health and Psychological Weil-being in the Military. 12-16 August, 1988, Atlanta, Georgia.

21. Englund, C.E. (1989). Physical work effects on cognitive and physical performance. Stress and
degradation of military performance conference, 4-5 April, 1989. Naval Health Research Center: San
Diego, Calif.

22. Englund, C.E., Naitoh, P., Ryman, D.H., and Sucec, A.A. (1989). Subjective assessment of physical
complaints during sustained operations. 12 August, 1989, APA Annual Meeting, Division 19 and 21,
Symposium:” sustained Operations Research: A Blend of Psychology and Physiology.” New Orleans, LA.

23. Englund, C.E. (1989). Summary statement for Sustained/Continuous Operations Subgroup




Program for the DoD HFE TG plenary session, 16 Nov., 1989, Killeen TX.

24. Sucec, A.A. and Englund, C.E. (1989). The effects of chemical defense gear, exercise, sleep loss
and diphrenhydramine on selected physiological and psychological measures. DoD HFE
Sustained/continuous Operations Subgroup Symposium, 14 Nov., 1989, Killeen, Tx.

25. Sucec, A.A., Englund, C.E., Yer1er, J., Sinclair, M., and Verity, L. (1989). Heart rate and VO2
responses 10 exercises at various packloads. Annual Meeting of the Southwest Chapter of the American
College of Sports Medicine, San Diego, Ca., Dec. 1989.

26. Englund, C.E. (1990). Chemical Defense Program at NHRC (overview). Presented to Joint Working
Group P2NBC2, 9-10 Jan, 1990, Fort McClallan, AL.

27. Wiliams, D, Englund, C.E. and Sucec, A.A., “Cognitive changes as a function of perceived and actual
temperature”, 1991 APA Annual meeting, San Francisco, CA.

28. Sucec, A. A, Englund, C.E., Heaney, J.A., and Sjohoim, N., “Effect of clothing and moderate
intermediate exercise on the perception of effort and temperature”, 1991 APA Annual meeting, San
Francisco, CA.




