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Abstract 

Past research argues people with schizophrenia (PIS) exhibit a specific cognitive deficit. 

This study argues dopamine deficiency and debilitating anxiety reduce cognitive 

functioning in PIS and over 80 per cent of PIS actively smoke to replenish dopamine 

and reduce debilitating anxiety, which relates to improved cognition . Comparing I 8 

smokers and 8 non-smokers with schizophrenia, \\'ith each other, and with 20 smoking 

and 20 non-smoking non-psychiatric people we used an independent samples between 

groups 2 by 2 correlational design to detem1ine two main hypotheses: smokers with 

schi zophrenia, after smoking one cigarette, in comparison to non-smokers with 

schi zophrenia, will score fewer Wisconsin Card Sorting Test (WCST) errors: non

psychiatric people will perfom1 better than PIS on the WCST. Results showed smokers 

with schizophrenia performed better on the WCST than non-smokers with 

schizophrenia. Smoking accounted for 1 I .2 % and facilitating-anxiety 4 I .3 % of the 

variance between schizophrenia groups. When controlling for facilitating-anxiety the 

significant difference dissolved . Smoking did not influence subjective affect or 

physiological arousal. Diagnosis did not influence cognitive functioning and the 

influence of smoking on cognitive performance did not depend on diagnosis. The 

discussion made four main conclusions: tobacco smoking and facilitating-anxiety 

directly related to cognitive performance in smokers with schizophrenia when 

completing the WCST, smoking does not influence subjective affect in smokers with 

schizophrenia when subjectively relaxed, schizophrenia does not exhibit a specific 

cognitive deficit, although smokers with schizophrenia did not gain the most from 

smoking clinical observation and literature review implies they actively smoke to obtain 

medicinal and psychological benefits. 



iii 

Acknowledgments 

One participant with schizophrenia asked, "What is schizophrenia?". I sat, 

thinking how to reply, for what seemed an inordinate amount of time before replying, "I 

do not know". He replied, "I do not know either". I firstly acknowledge the people with 

schizophrenia who participated in this study and thank you with my deepest gratitude 

for your unselfish generosity. Without your participation this study would not have been 

possible. 

I completed this thesis for three reasons. First, to meet the requirements for a 

Masters Degree in Science. Second, to provide evidence showing PIS do not exhibit a 

specific cognitive deficit. Finally, to provide evidence showing P/S are more alike than 

unlike non-psychiatric people and thereby suppo11 a move towards normalising 

schizophrenia. 

Thank you Dr Arnold Chamove for supervising my thesis and Kathy Macdonald 

for grammar checking the final draft. Thankyou to the professional staff at the Hastings 

Psychiatric Unit, and Taharoto Psychiatric Unit in Auckland, who participated in the 

non-psychiatric comparison groups, and to the staff who provided assistance during 

cognitive testing. Thank you to the Hastings Psychiatric Hospital manger Rose Shooter, 

and charge nurse Karen Grainger, and Taharoto Psychiatric Unit manager Robin Shearer 

for allowing completion of the research in your communities. Thank you to Dr Jim 

Rankin from Hastings and Dr John Tompkinson and Dr Falicity Plunkett from 

Auckland for your consultation on participant suitability. Thank you Dewke from the 

Hastings Community Health Centre and Andrea Broadhurst from the Napier 

Community Health Centre for access to your communities. Thank you to the Hawke's 

Bay Medical Research Foundation for providing Studentship Funding. HBMRF support 

of this research does not imply they support tobacco smoking. Special thanks to Judith 

Baxter for your time and effort during my application for the studentship grant. 

Thank you to my family for their words of support and to Barbie Harding-Moller 

for your grammatical advice in the early stages of the thesis. Finally, thanks to my 

devoted partner Sarah-Jane for your love, analytical proof-reading and uncompromising 

support throughout the completion of this thesis. Without your spiritual richness and 

culinary delights my journey would have been far more arduous, lonely and hungry. 

David. R. Galbraith 



Table of Contents 

Page content 
Title page 
Abstract 
Acknowledgments 
Table of Contents 
List of Figures 
List of Tables 
List of Appendices 

Introduction 
a. People with schizophrenia do not exhibit a specific 

,, cognitive deficit 
b. Anxiety reduces cognitive functioning 
c. Dopamine deficit reduces cognitive functioning 
d. Nicotine increases cognitive functioning, increases 

dopamine levels, reduces anxiety and provides natural 
protection against anxiety 

e. Other research investigating tobacco smoking and 
schizophr~nia cognition 

f. Schizophrenia, tobacco smoking, debilitating anxiety 
and the current study 

g. The aims and hypotheses 
h. In conclusion 

Method 
I. Subjects 
a. Recruitment of non-psychiatric participants 
b. Recruitment of people with schizophrenia 
c. Inclusion criteria 
d. Exclusion criteria 
e. Other criteria considered 

II. Materials 
a. The Wisconsin Card Sorting Test 
b. Self Evaluation Questionnaire 
c. Blood pressure and heart rate 

III. Design 
a. Research design summary 
b. Independent variables 
c. Dependent variables 
d. Covariables 
e. Groups used in this study 
f. Choice of statistical analysis 
g. Parametric Tests 
h. Non parametric Tests 
1. Pre-research statistical power analysis 
J. One tailed significance criterion 
k. Bonferroni inequality 

Page no 

ii 
iii 
iv 
vi 
vii 
viii 

9 

9 
17 
20 

22 

27 

28 
29 
30 

32 
32 
32 
33 
34 
35 
36 
37 
37 
38 
38 

39 
39 
40 
40 
42 
43 
43 
43 
47 
48 
49 
50 



IV. Procedure 51 

Results 54 
a. Smokers with schizophrenia perform better on the 

WCST than non-smokers with schizophrenia 55 
b. Smoking did not influence affect or arousal 57 
c. Smokers with schizophrenia exhibited higher 

facilitating-anxiety than non-smokers 59 
d. Controlling for facilitating-anxiety dissolves the initial 

significant difference between schizophrenia groups 61 
e. Facilitating-anxiety accounted for 41 .3 per cent of the 

significant WCST difference between schizophrenia 
groups 62 

f. Schizophrenia and non-psychiatric people performed 
equally on the WCST 63 

g. Both schizophrenia and non-psychiatric people exhibited 
facilitating-anxiety 64 

h. Schizophrenia and non-psychiatric people still performed 
equally when controlling for facilitating-anxiety 67 

1. The influence of one cigarette did not depend on diagnosis 68 

J. Descriptive statistics 69 
k. General statistical assumptions 73 
I. Statistical assumptions specific to each test design 75 
m. Removing uni and multivariate outlying data 77 
n. Transformations 79 

Discussion 84 
a. First main finding 85 
b. Conclusions for the first main finding 93 
c. Implications for the conclusions from the 

first main finding 93 
d. Second main finding 102 
e. Conclusions for the second main finding 103 
f. Implications for the conclusions from the 

second main finding 103 
g. Smokers with schizophrenia do not get the most benefit 

from tobacco smoking 105 
h. Final conclusions 107 

References 109 
Appendices 122 



List of Figures 

Figure one 
Showing the mean WCST errors scored by smokers and non-smokers with 
schizophrenia immediately after smokers consumed a single cigarette 56 

Figure two 
Shows the mean WCST errors scored by PIS and non-psychiatric people 64 

Figure three 
Interaction effect of mean WCST errors made by smoking and 
non-smoking schizophrenia and non-psychiatric people when 
completing the WCST 69 



List of Tables 

Table one 
Means and standard deviations for schizophrenia and non-psychiatric 
smokers and non-smokers dependent variables: heart rate per minute and 
systolic blood pressure, WCST errors. 61 

Table two 
Means and standard deviations for schizophrenia and non-psychiatric people 
and smoking and non-smoking people dependent and covariables: age, 
education, heart rate per minute, systolic blood pressure, WCST errors. 66 

Table three 
Generic medication names prescribed to smokers and non-smokers with 
schizophrenia, frequency of prescription and dopamine receptor 
blocking status . 

Table four 
Covariable means and standard deviations for schizophrenia and 
non-psychiatric smokers and non-smokers: age, education, gender, 
medication leve ls, smokes consumed per day, years unwell. 

71 

73 

Vil 



viii 

List of Appendices. 

a. Appendix A : Re-valued cases for all groups 122 
b. Appendix B : Consent form 123 
c. Appendix C: Information sheet 125 
d. Appendix D: Demographic score sheet 131 
e. Appendix E: Self Evaluation Questionnaire (Marteau & 

Bekker, 1992) 132 
f. Appendix F: Correlation matrix of dependent 

variables and covariables used in this study 133 




