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ABSTRACT 

Cognitive assessments were conducted on aircraft crew who reported 

symptoms following exposure to jet oil engine emissions from BAe-

146 aircraft.  Results demonstrated impairments on tests of reaction 

time, processing speed and fine motor skills in most participants.  

Findings were significant but with such a small sample this may not 

be representative.  However if extrapolated across the aviation 

industry, could indicate significant aviation safety problems.  The 

possibility of consistent neuropsychological impairments with 

exposure to jet engine emissions indicates a need for more robust 

studies. 

A second study investigated the psychological impact on spouses of 

aircraft maintenance engineers affected by the toxic chemicals used 

in the Deseal/Reseal program of F-III aircraft. 

Ninety one spouses of affected RAAF workers were administered the 

Personality Assessment Inventory (PAI); Zarit Burden Interview (ZBI); 

and Spouse Questionnaire (SQ).  Controls were twenty five aged 

matched spouses of RAAF personnel not involved in the program. 

Results demonstrated significant differences between experimental 

group and controls on PAI Somatic Complaints, Anxiety, Depression, 

and Stress scales.  Spouse Questionnaire of coping skills, 

demonstrated that the experimental group had significant difficulties 

coping with spouses.  ZBI administered to experimental group only, 

indicated that their burden of stress was moderate to severe.  
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Despite limited control group, results were considered significantly 

robust and statistically significant, which suggested it unlikely that 

results would have been different, given a larger sample. 

In the final study cognitive assessments were conducted on forty two 

health care workers exposed to the chemical glutaraldehyde.  Workers 

were divided into two experimental groups: EXP1, currently working 

with glutaraldehyde, with protective measures;  EXP2, previously 

worked with glutaraldehyde with poor protection.  Controls were 

eighteen age matched health care workers, not exposed to 

glutaraldehyde. 

All groups were administered the Hospital Anxiety and Depression 

Scale (HADS) for emotional impact of chemical exposure.  Results 

indicated significant impairments in information processing speed, 

reaction time and accuracy of responses in experimental groups 

compared with controls.  Differences were more significant in the 

extensively exposed EXP2 group, who also had higher elevations on 

the depression scale of the HADS. 

Results demonstrated significant neuropsychological and emotional 

effects in individuals extensively exposed to glutaraldehyde, using 

few protective measures, compared with less severely exposed 

workers or controls.  Implications of test results and importance of 

adherence to health and safety regulations are discussed. 

If extrapolated across the health care professions this could indicate 

occupational health and safety issues in hospitals and clinics, where 

chemicals are used. 



 iii 

TABLE  OF  CONTENTS 
Abstract.....................................................................………………………..…..i, ii 
Table of Contents........................................................………………….…..iii, iv, v 
List of Tables.…................................................................………………….........vi 
List of Figures……...........................................................…………….................vii 
Acknowledgements…....................................................……………….....……..viii 
 
CHAPTER  1 
Introduction and Literature Review .........................................………………..1 
1.1 Overview of the Chapter  
1.2 Historical Background of the Effects of a Range of Neurotoxic Substances 

on Workers in Different Workplace Settings  
1.2.1 Organic Solvents  
1.2.2 Acute Exposure to Solvents  
1.2.3 Chronic Exposure to Solvents  

1.3 The Current Situation in Workplaces  
1.4 Outline of the Problem  
 
CHAPTER  2 
Aims ............................................................………..……………………........…29 
2.1 The Aims of the Projects  
 
CHAPTER  3 
BAe-146 Aircraft Study .............................................................………........…31 
3.1 Neurotoxicity Problems in Aviation Settings  
3.2 BAe-146 Study in Western Australia  
3.3 Participants  
3.4 Measures  
3.5 Results  
3.6 Discussion 
3.7 Conclusions 
 
CHAPTER  4 
Neurotoxicity Problems Among Aircraft Engineers and the 
Psychological Effects on their Spouses ……………..……….……………….49 
4.1 Introduction  
4.2 Magnitude of the Problem  
4.3 Details of the Study  
4.4 Method  
4.5 Measures  
4.6 Procedure  
4.7 Results  
4.8 Discussion  
4.9 Conclusions  
 



 iv 

CHAPTER  5 
Neurotoxicity in Hospital Settings ......................................………………….67 
5.1 Introduction  
5.2 Human Studies  
5.3 Neurotoxic Effects of Glutaraldehyde  
5.4 Background to the Present Proposed Study  
5.5 Preliminary Study  
5.6 The Proposed Glutaraldehyde Study  
5.7 Assessment Methods Used  
 
CHAPTER  6 
The Establishment of the Test Battery .................................….……………..79 
6.1 Introduction  
6.2 Description of Tests  
 
CHAPTER  7 
Negotiations with the Australian Nursing Federation …………………..…..88 
7.1 Introduction  
 
CHAPTER  8 
Recruitment of Participants ……………………………………………….……..90 
8.1 Participants  
8.2 Group Criteria  
8.3 Measures  
8.4 Procedure  
8.5 The Test Battery  
 
CHAPTER  9 
Results ……………………………………………….………………………………98 
9.1 Data Collection and Storage  
9.2 Analyses of Results  

9.2.1 Preliminary Investigation of the IQ Variables  
9.2.2 Type of Analysis to be used and consideration of 

Dependent Variables  
9.2.3 Assumption Testing: Multivariate Normality  
9.2.4 Assumption Testing: Homogeneity of 

Variance-Covariance Matrices  
9.2.5 Multivariate Tests of Significance  
9.2.6 Univariate Test of Significance  
9.2.7 Analysis of CALCAP Sub-Tests  
9.2.8 Length of Exposure  

9.3 Summary Analysis of All Results  
 
CHAPTER  10 
Discussion on Glutaraldehyde Study ………………….……………………..115 
10.1 Introduction  
10.2 Hypothetical Reasons for Findings  



 v 

 
CHAPTER  11 
Critical Evaluation of the Present Glutaraldehyde Study …………….…...121 
11.1 Introduction  
 
CHAPTER  12 
Conclusions and Recommendations for Future Research …………….…123 
12.1 Summary of What was Achieved  

12.1.1 The BAe-146 Study  
12.1.2 F-III Deseal/Reseal Spouse Study  
12.1.3 Glutaraldehyde Study 
12.1.4 Research Hypotheses 

12.2 Overall Contributions and Limitations of the Studies  
12.3 Recommendations for Future Research  
 
REFERENCES ...............................................................……….......………....137  
 
APPENDICES   A  B  C  D  E  F ..................….....………......................…………. 
 



 vi 

LIST  OF  TABLES Pages 

Table  I  …………………………………………………………………….….….…...5 

Table  II  ………………………………………………………………………....…..6,7 

Table  III  ………………………………………………………………………...…...14 

Table  IV ...……………………………………………………………..……..16,17,18 

Table  V  ……………………………………………………………………….…..…39 

Table  VI  ……………………………………………………………………………..40 

Table  VII  …………………………………………………………………….………41 

Table  VIII  …………………………………………………………………..……..…42 

Table  IX  ………………………………………………………………………..…....61 

Table  X  ……………………………………………………………………….….….91 

Table  XI  ……………………………………………………………………….…98,99 

Table  XII  …………………………………………………………………………...105 

Table  XIII  …………………………………………………………………………..106 

Table  XIV  ………………………………………………………………………….107 

Table  XV  …………………………………………………………….…………….108 

Table  XVI  ……………………………………………………………………….…109 

Table  XVII  …………………………………………………………………….…...109 

 

 

 

 

 

 
 



 vii 

 

LIST  OF  FIGURES Pages 

Figure  1  ……………………………………………………………………......…...102 

Figure  2  ………………………………………………………...............…....…….103 

Figure  3  ……………………………………………………………………………..111 

Figure  4  ……………………………………………………………………………..112 



 viii 

ACKNOWLEDGEMENTS 

This study was conducted with the encouragement and assistance of my 

supervisor Associate Professor Laurence Hartley, the support of the Australian 

Nursing Federation in Western Australia and Victoria, the British Airline Pilots 

Association and the Royal Australian Air Force. 

To the Victorian Branch of the Australian Nursing Federation in particular, I 

extend my sincere thanks for their support, provision of office space, and 

access to their membership for inclusion in this study. 

My thanks are also extended to my research assistants, Mary-Anne Martin, 

Robyn-Anne Smith, Anna Fagence and Samantha Brown, who assisted with the 

testing procedures and data collection for two of the studies, and to Bethanie 

Gouldthorp for her valuable assistance with the collected data. 

The contribution of Cecily Scutt and her “Paragraphs on Paper” writing clinics 

were much appreciated on the completion of this thesis 

I give my thanks to Rhonda Moyle, for her tireless efforts with typing and re-

typing these research projects, and to my husband John for his tolerance and 

patience. 

Finally my grateful thanks are extended to all the health care workers, flight 

crew and RAAF spouses who participated so willingly in these studies. 

 


	Thesis Cover Page.pdf
	Thesis contents, abstract, tables, acknowledgments etc

