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Abstract

There is widespread community belief that stress or depression contributes to the
development of cancer, although the empirical evidence is equivocal. The strongest
psychosocial predictors for developing breast cancer are recent highly threatening life events
and emotion suppression, particularly anger. Although the available evidence does not
support a major role for psychosocial variables in the development of breast cancer, few
studies have been of sufficient quality to state definitively that they do not.

This thesis examined a semi-prospective cohort of women recalled following routine breast
screening on a range of psychosocial variables thought to be associated with the
development of breast cancer. The aim was to tease apart the components of “stress™ and to
examine the interaction between these components in relation to the risk of developing breast
cancer. The first part of this study examines the features of Temoshok’s (1987) Cancer Prone
Personality. Breast cancer subjects are compared with three control groups: women
diagnosed with normal breast tissue, women diagnosed with benign or cystic breast tissue
without requiring a biopsy, and a third group of women with benign breast tissue who
requirc biopsy confirmation. No evidence is found to support a direct role for personality in

the development of breast cancer.

The second part of this study examines life event stress and stress related variables in a
subgroup of the sample, those women undergoing fine needle biopsy. The Hilakivi-Clarke et
al. (1993) model of psychosocial variables in the development of breast cancer is used to
examine the interactions between recent life event stress, and a number of specific
vulnerability factors, coping style, emotional control and poor social support.
Methodological features of this study include the use of an objective investigator-based
instrument to assess the severity of recent life events (LEDS), a large community based
sample of asymptomatic women and extensive control of somatic risk factor variable. The
results of this study support the theory that life event stress alone is not important in the
development of breast cancer, rather, it is the interaction between highly threatening life

events and an absence of an intimate social support, which is an independent risk factor for

breast cancer.




Presentation of Thesis

This thesis is presented as a series of published manuscripts. The first two chapters contain a
review of the literature, introducing the research rationale, aims, hypotheses, methodology
and approach to data analysis. Chapters Three, Four and Five contain the following

manuscripts. The candidate is the principle author of each of these papers.

Chapter Three: “Predictors of breast cancer in women recalled following screening”
published in the Australian and New Zealand Journal of Surgery in 1999, Volume 69, pages
639-646.

Chapter Four: “The Role of Psychosocial Factors in the Development of Breast Carcinoma:
Part 1-The Cancer Prone Personality” published in Cancer Volume 91(4), pages 679-685,
2001.

Chapter Five: “The Role of Psychosocial Factors in the Development of Breast Carcinoma:
Part 2 - Life Event Stressors, Social Support, Defense Style, and Emotional Control and

Their Interactions™ published in Cancer Volume 91(4), pages 686-697, 2001.

The final chapter provides a summary and conclusions of the research findings, limitations

and suggestion for the direction of future research.

iii



Preface

The study presented in this thesis represents research undertaken by the candidate in
conjunction with other researchers in the Department of Psychological Medicine of the
University of Sydney at Royal North Shore Hospital, Sydney, Australia, The Department of
Surgery at Royal North Shore Hospital and Northern Sydney and Lower Central Coast
BreastScreen, NSW, Australia. Ethics approval was granted by the University of Sydney and
the Royal North Shore Hospital Medical Research Ethics Committee.

The candidate was involved in all aspects of the study, and was responsible for coordinating
the study under the supervision of Professor Christopher Tennant, and associate supervision
of Associate Professor Phyllis Butow, Associate Professor Ross Smith and Professor Stewart
Dunn. This study was made possible by funding received from the National Health and
Medical Resecarch Council of Australia.

The original contributions of the candidate include:

Study Design: The candidate was responsible for the study sample including all women
recalled following breast screening, rather than focusing only on women undergoing biopsy.
The candidate was also responsible for the final selection of the specific psychosocial
questionnaire measures and for compiling questions related to established misk factor

variables, in conjunction with other researchers.

Data collection, entry and analyses: The candidate was responsible for all aspects of data
collection, entry and analyses. The candidate conducted the majority of data collection and
entry. The candidate was solely responsible for the hypotheses and models used within this
thesis. All data presented in this thesis were analysed by the candidate under the guidance of

Professor Christopher Tennant and Associate Professor Butow.
Manuscripts: The candidate was the principle author of the manuscripts presented in this

thesis, responsible for the conceptualisation and the interpretation of the data, under the

supervision of Professor Christopher Tennant and Associate Professor Phyllis Butow,

iv



Acknowledgments

I am indebted to Professor Christopher Tennant for his supervision of this study and thesis. 1
would like to thank Professor Tennant for providing the opportunity to leam and participate
in the ficld of life event stress research, and for his unfailing enthusiasm and encouragement.
My thanks also to Ms Kathy Palmer for her early training in life event stress procedures, and
to Dr Ethelle Bennett for her expertise, encouragement and unfailing advice regarding all
aspects of life event stress research and analyses.

I would like to thank my associate supervisors Associate Professor Phyllis Butow, Associate
Professor Ross Smith and Professor Stewart Dunn for their expertise, guidance and

encouragement throughout the project.

I am most especially grateful to Associate Professor Phyllis Butow for her quiet confidence,
advice, encouragement and support, particularly during the hard times, without which this
thesis would have remained unfinished.

I would also like to thank my colleagues within the Department of Psychological Medicine -
Dr Catherine McMahon for being a mentor and friend, Ms Susan Kennedy for her work on
the project, for her friendship and support, and Ms Alison Cornish for her enthusiastic
participation in the thankless task of data cleansing, for her optimism and thoughtfulness.

This research would not have been possible without the cooperation and support of all the
staff at the assessment clinic of the Northern Sydney and Lower Central Coast BreastScreen,
NSW, at Royal North Shore Hospital and to the women themselves.

And finally, I am grateful to my family and friends for their enduring support, patience and
encouragement. I am most indebted to my partner Martin, who never doubted. To my sister
Sandi and my best mate Cath, thank you for always being there.



Table of Contents

s o T, SUTTTETTU T O R T RO OO PO OO P PO PO PSP PPPPSTSTEPERTPIT PR IS i
PreSentation OF TESIS ......ocvvvivieteeeeeeeeeeessasterre s et e st e s e e s a s s s e s e ket er e ebs s s iii
B -1, =S TERURTTTT TV VU U U U T U U OO USSP PP P PP PP PP P PP PTSESE RSP PPPRPI v
ACKIOWIBARIMENES ......ceoeceecatiitties s eb et e v
T able OF COMEEIIES ....oveevveee et e eeissesssasssasamsseeesbbee e rrere e sr e e e anssaessberesb b pe s aneassabe e s s e cn sttt vi
Appendices.............occeenenn e eeeeeesse e X
TABLE OF TaADIES ... oeeeeeeeeeeeee et ettt et e et asae e s eeee e bt sb e e s b s s ar e aeeas s e kb e s bt bt e e e emd bbb s xi
TADLE OF FABUIES ......cvoviviseeeeeeeeet s eeemirs oo ee bt h et et Xii
LiSt OFf ADDIEVIALIONS ......eevieeeeeeeeiriteseess e eeceeeas s s e e e b e s m e s ab et ras s s s s xiti
CHAPTER 1: INTRODUCTION ......cccoueuee corensennssssssanaane ceesoasesse vesessare ceessennnnasaresse 1
Established Risk Factors for Developing Breast Cancer.............ccooviiniii 3
THCTACHICE oo e e e s e et b et e e a e e R e b e s e b e e e 3
SOCIOAEMOGIAPRICS ...t bbb 3
Genetic and Familial Breast CAnCer.................occcocviiiimmiiisnes et 3
BFEaSE DIESCOSE ... v oot e et oot e e et e e e e e e bt e 4
Reproductive and Endogenous Hormonal FaCOFS ..ot 4
Exogenous Hormonal FACOTS ..o 5
LfeSIVle FACIOFS............c.coiueieenis et 5
Psychosocial Risk Factors for Developing Breast Cancer ..., 7
Historical Anecdotes and Early SHAIEs .................ccovveveiiiiiiiiiiiinins 7

Life EVORE SITESS..cc..oiiioiieensea st 10
Empirical FINGINGS .......cc.ocoviiimimmiintet s e 11

Non standardised interviews and Scales ..o 11
CheckliSt APPIOACH ......coovevieeciceciiiie e 13
Case-COMEIOL STUAIES ... oeoveviviiiiirt oot eireeeeer e bbb 13

Limited prospective STBAIES .........courviueesiriosiiiiie i 15
Summary of Checklist APProach .............ccovvemnccii 16

Life Events and Difficulties Schedule (LEDS) ..o 16
ProSpective STUIES ..........vviimirrrirsie et 18
Population Record Linkage Studies ... 19
Summary of life eVENt SIESS.........coiiiirmereicrc s 20
EMOtional SUPPYESSTON..........coviiii ottt s 23



D351 11141011 R UUURUUTTUUUUU OO T U U TR U U U U PR TSP OURPPPPPPY 24

Empirical EVIAeNCe ........o.coocooiiiiiiiiiiiiiietin e 25
Retrospective STUAIES ......c.oovvivirreeeerecceeceeeeci e 25
Limited prospective StAIes ...........ccccovveeiiiiiiieice e 25
Prospective STUAIES ..........coooniiiiii e 27
Related COMCEPIS......vivv ettt et b b 28
ALEXTRYINIG. ..ot 28
TYPE A oo b 29
Emotional Suppression SUMIMATY ..........cccooiiiiiiiiininiecrresnssessresssesssaessssnenrennes 29
General PeFSORAIILY .........ccovviviieeeceeiiieciteiis ittt 31
Anxiety and Depression................ccocvouioiriiiiiiii e 34
COPING SIPIES ....oovioviieeiii e 37
SOCIAL SUPPOFL........ooiiiiieeciii e 40
Summary and Conclusions of Psychosocial Research ... 41
Methodological ConsSiderations ..............ccoceniiiiiiiiieeii e 42
Atheoretical APPFOACH ..............coovvviiiiiiieiei 42
Research DesSigr ........oovvcviiii ittt 43
CONPOL GROUD ..ottt s 44
CORFOURTRES. ...t s 44
TIE FPQIMC......c..ooous oo eeee e et e e ettt et et e bbb s s a et e et 45
MeEASUPING SIFESS....ooeeoiiiiieii e 45
RESEAICH AQIMIS ...\ttt bbb e e ess e ekt e e 46
HYPOTRESES ..ot e 49
Presentation OFf TRESIS .......ovve ittt ce ettt b e sba g a e 50
CHAPTER 2: METHOD ....... eeesessssannenaranne ctssassesnessarnas eeeesesssssarennes eesasasaeresees PO |
Sample and Study DESIZN .....ocooiviiiiii i 51
PATEICIPANLS .......vcviesss e cbesa e sb s e ea e r e es s e 51
PROCEAUIE ..ottt e e e et eeab e a s ea e e a g e 52
IMIBASUTES .....eeeeteveeerisvereeeeeeetamesbeseastaensesanbeeseetemaneeaaeesans s asassaa b e s ibesars s e e s g e s b e e aE s e et e etas s b 52
Questonnaire MEASUFES. ................c.ovivvveieeieieiei s 32
Part 1: Demographic and Somatic Risk Factors................coooeiiiiicnn 52

Figure 2: Diagnostic procedures, diagnostic categories, study groups and
COMIPONENLS ....euveieeerresrereeeeeeeme it eass et ibe st e st a e s e s s e sa e s b e s an e an e e e 53
Part 2: Psychosocial QuestionDaires. ...............coceeveiiimminiinin e 54



Defense Style ..o 55

Locus of Control of Behaviour..........cccoocoociieevnniniiicrncceen e 56
SEH-ESTERIN ..ottt e 56
Emotional Expression and Control.............ccccoovviiiiieveeniiiiein e 57

B TN 1T U SRR 58
State Anxicty and Depression ............coooiiiiiiiiiiieeee e e 58
INEervIew MEASUFES ...........cccc.ooeeeeee et ccare e e e e et e e e e 39
Life Events and Difficulties Schedule ... 59
Interview Schedule for Social INteTaction ............cocoevevcerriiiiiien e e 62
Diagnosis of Breast DiSease. ............cccccccoiviiniiiiiiiiiiinc e 63
THE SAMPIE ...t et e et 63
Non-Participation BiGs.................cccccccviiiiiiiiiii e 64
STUAY GFOUDS ..ottt s 635
Study COMPORNCRIS...........covorveriiicvriiiis it eeeenee e eecrae e 65
Approach t0 Data ARGIYSIS ...t 65

CHAPTER 3: ESTABLISHED RISK FACTORS FOR BREAST

CANCER......corvirnicniisssinssssnsssssssssssssssssasssssasessasssssesassassssssasssssnssssanassansses 72
SUITIITIATY ..ottt ccctt ettt e e s beesete e s esar s aaassbesses e e srrabaesaassaeeatsaeesaasneessnbbesennns 73
ENErOAQUCTION ... e s 73
MMETROMS. ...t ettt et s 74
RESUILS ...t e e 75
DASCUSSION .....viiivs e eeie e eeeee ettt ee e isaeteeesbeebbesbees b et aabaess e et s enb e e st e sb e nne et bt e be e e 83
SUIIINIALY L.ttt e et e ae e te e e e s b e e r et et e emmae e san e e e e am e e eseeesaeeeeaeseaemeestsaans 87
REFETEICES ...viviiiieiiiiieee ettt e e s e et s eas 37
CHAPTER 4: CANCER PRONE PERSONALITY ....ccccccenninnnnicssssnesnsssssrnssossens 93
ADBSLIACE ... e ceae s et e e et 94
IOETOTUCIION . ...ttt eae s e s ean e e en bt 94
IMETROMS. ...t ettt et et ettt st 95
RS 1.ttt ettt bbb ettt e R Rt e e e s b e s e r e 97
DASCUSSION ...c.vvectestecreeieie e e e et e et e e eeeee e bbb e e s s bbbt e es s 102
REfEIENCES ..o e 104

viii



CHAPTER 35: LIFE EVENTS, COPING, PERSONALITY, SOCIAL

SUPPORT AND THEIR INTERACTIONS.......ccccvninreissencssascssascsresse 107
ADSITACT ...t et e sttt bbbttt a s eatas 108
IMETOAUCTION ...ttt enn 108
Material and methods..........cooiiiii e 110

SUBFECIS. ..ottt ettt ettt e reenten 110
Procedure ............ccccooooiiiiiiiiici e 11
MEASUTES ..o e e 111
Diagnosis 0Of CanCer.................ccccooiiiicoiiiiii s 113
SEQEISIICS. ..ottt ettt a bbbt a bbbt aaes 113
RESUILS ..o e e e ae e e sa e e e e e b e srre e s e enn b e reeeneennaenns 114
Sample CRaracteriStics...............c.ccccoiviiciiiiii it errereee e creesre s aest e aes 114
ACHEIE SEFESSOFS....... oottt et 117
CRIOVIC SIFESSOVS.....coeeiiiiiiie ettt eb bbbt e ba s s 118
CUMUIGEIVE STT@SSOTS....c...iiiiiiiiieiieeeeeeee et et e an 118
VuInerability FACIOFS ............ccccooimiiieiiiiiieee et et es e 119
TRECFACHONS ...ttt et e 121
Potential CONfoUNders..............c....cccc.iiiiiiiiimiicccee e 122
DISCUSSION ..ottt e e e b st aas et bbb e et et en ettt e easene s 125
ReEfrenCes ..ot e 128
CHAPTER 6: SUMMARY AND CONCLUSIONS.....ccccecreinnrnnnarcsssssnsscasasonse 134
Established Risk Factors for Breast Cancer .................ccooooiiiiiiiiiiieceee e 134
Sociodemographic Variables................ccccoooiiiiiivininiiieiiiiee e 135
Family History of Breast Cancer................c..ccccoovemiinnieicenenn e sieaesie e eveane 135
Benign Breast DiSease..............cccoiiiiiiiiiiiiiiiiioe e e 135
ReproQUCHIVE JACIOFS ...t stae s rae e e s st e eas 135
Exogenous HOrmonal FOCIOFS ............cccocciviiiivivieeeees et eesoie e eiraesessiasasssareeasseaeneas 136
LIfeStyIe FACIOFS........ccceeririiiiierrerreceaeeiaee e sie st sees e sessasas e s ibestse s aesnaesht e baenneeans 136
SUIIIAEY ...ttt et et ene 136
Psychosocial Risk Factors............cocooiiii e 137
The Cancer Prone Personalify............ccoveuuveeiiiisiiieiisaiieesseesessseia s essasssseseesnseennas 137
Life EVERE SIFESS.........oooieieeco it e 139
Life Event Stress and Vulnerability Factor Interactions ..................c.cccocovveieenie. 140
SUIBIAYY ...ttt 142

ix



SEFERGINS oottt e 143

LIMEEQITONS ... oot e e 144

FUBEe DIFECITON ..ot ees e 145
REFERENCES .....corcireecimsiinienisinsscsssissssssssssiessesssssasessesssrstsesessssssnsssssesssssssananes .. 146
Appendices
Appendix [: Research Information Letter ... A-1
Appendix II: Consent FOrM............c..ccooiiiiiiiiii et ecee e A-3
Appendix 11I: Demographic and Somatic Risk Factor Questionnaire ..............ccoccoeviine A-4
Appendix IV: Defense Style Questionnaire .............cooceeviiiiiiiniiicininecceen e A-7
Appendix V: Locus of Control of Behaviour ... A-10
Appendix VI Self ESteem...........oo it A-11
Appendix VII: Emotional Expression and Control..............cccccooiiiciiiinn, A-12
Appendix VIIL Trait ANXIELY...........oveeeeiiirieeecer s ereie s cieste s st s cass b A-13
Appendix IX: Hospital Anxiety and Depression .............ccoccvviniinicciiiicninnnee A-14
Appendix X: Life Events and Difficulties Schedule..................n A-16
Appendix XI: Examples of Life EVents ..............oooiovceiiiecccce s A-21
Appendix XII: Interview Schedule for Social Interaction..............ccccoovveiiiiciinecnenn A-22
Appendix XIII: Predictors of breast cancer in women recalled following screening ........ A-23

Appendix XIV: The role of psychosocial factors in the development of breast cancer:

Part 1 — The cancer prone personality .............cccoccoiiiiiiiiiiincnniiiini e A-31
Appendix XV: 6The role of psychosocial factors in the development of breast cancer:

Part 2 — Life events, coping, personality, social support and their interactions....... A-38
Appendix XVI: Epidemiological evidence for a relationship between life events,

coping style, and personality factors in the development of breast cancer.............. A-50



Table of Tables

Table 1: Studies examining life event stress and breast cancer development ....................... 21
Table 2: Studies examining emotional suppression and breast cancer development............. 30
Table 3: Studies examining general personality and breast cancer development.................. 33
Table 4: Studies examining depression or anxiety and breast cancer development .............. 36
Table 5: Studies examining coping styles and breast cancer development........................... 39
Table 6: Summary of psychosocial qQUestionnaires....................oc.ooevveeeevirie e 54
Table 7: Comparison of assessment clinics attendees and study participants...................... 64
Table 8: Coefficients for planned contrasts between groups.................ocooooiiiiiiiiiiii ., 66

Table 9: Distribution of demographic vaniables for cancer and non cancer groups,

odds ratios and corresponding 95% confidence intervals (CIy................................... 76
Table 10: Distribution of family history of breast cancer and reproductive variables

for cancer and non cancer groups, odds ratios and corresponding 95%

confidence intervals (CI) ... ..o e ee s 78

Table 11: Distribution of exogenous hormonal variables for cancer and non cancer

groups, odds ratios and corresponding 95% confidence intervals (CI)....................... g1

Table 12: Distribution of alcohol and cigarette consumption, body mass index and
body mass index by menopausal status for cancer and non cancer groups,

odds ratios and corresponding 95% confidence intervals (CI).............c..cocceerieenn 82
Table 13: Demographic and somatic risk variable for the breast cancer group and

NON CANCET COMETOL BIOUPS ..o..veoviivienieitciirensre e eeraes e be e e e esne et e e e ranssaeere s 99
Table 14: Mean scores (SD) and univariate F-tests for group differences on

psychological variables between breast cancer and non cancer control groups ........ 101

Table 15: Demographic and risk factor variables for breast cancer....................cocceeveeennan, 115

Table 16: Number of subjects reporting at least one acute stressor for each severity

rating of long term threat in the two year period prior to mterview............c..ccccoc.... 117

Table 17: Number of subjects reporting at least one chronic stressor for cach

severity rating (long term threat) in the two year period prior to interview .............. 118

Table 18; Weighted scores for acute and chronic stressors in the two year period

PIIOL $0 DIOPSY ..ceeieee et e e et e et et e e e e bt neneeeenes 119
Table 19: Descriptives for “vulnerability factors”, Wald statistic, Odds Ratios and
corresponding 95 % Confidence Interval. ..., 120

Table 20: Wald % statistic, Odds Ratios and corresponding 95 percent confidence



intervals for interaction terms between vulnerability and major stressor

variables predicting breast cancer diagnosis............ccoceoiiiiiiiieniee i 121
Table 21: Final Multiple Logistic Regression Model for Predictors of Breast

CAICET ..ottt et e e st e e et e e st e e re et s e b e e nae e esteere et antsennaasne e 124
Table of Figures
Figure 1: Hilakivi-Clarke et al. (1993) model of psychosocial factors in the

development of breast CanCET ..........c.cceevveiiiiieiecie et 47
Figure 2: Diagnostic procedures, diagnostic categories, study groups and

COMPOMENES ... eeerenreeeiiieireatreesiteeerrnreessaaeeaaensssrteessseesesaressasnnsessssnnessansnnsssssssnnssnnes 53

xii



List of Abbreviations

BMI
CECS
CI
EPI
EPQ
GHQ

HDRS
LEDS
LEl1
MMPI
ns

OR

SAQ-N
SRRS

Body Mass Index

Courtauld Emotional Control Scale
Confidence Interval

Eysenck Personality Inventory

Eysenck Personality Questionnaire
General Health Questionnaire

Hospital Anxiety and Depression scale
Hamilton Depression Rating Scale

Life Events and Difficulties Schedule
Life Event Inventory

Minnesota Multiphasic Personality Inventory
not significant

Odds Ratio

Relative Risk

Self Assessment Questionnaire-Nijmegan
Social Readjustment Rating Scale

Xiil



CHAPTER 1: INTRODUCTION

The notion that cancer might be related to stress or emotional factors can be traced back to
around 200AD when Galen noted that melancholy women were much more susceptible to
cancer than other females (Rosch, 1993). In the first half of this century the search focused
on external explanations for illness, influenced by Descartes, who viewed the mind as a
distinctly separate and unrelated entity from the mechanistic body. A renewed interest in the
mind-body relationship over the past three decades parallels our increasing understanding of

the complex interrelationships between the immunological, endocrine and nervous systems.

There is mounting evidence that stress can disturb many areas of the immune system and that
impaired immune system function predisposes to malignant growth (Rabin, Cohen, Ganguli,
Lysle, & Cunnick, 1989; Morley, Benton, & Solomon, 1991; Olff, 1999). There is aiso
evidence of considerable individual differences in the response of the immune system to
stress and these differences appear to be determined by the way individual responds to stress
and other personal resources (Ursin, 1993). However, it is unclear whether psychosocial
factors impact directly on endocrine, immune and nervous systems or indirectly by affecting
behaviours such as diet, exercise, sleep etc which themselves have links to endocrine and
immune functioning (Baltrusch, 1991; Hall, 1998; Baum, 1999).

There have been many articles published regarding psychosocial factors and cancer, some
focusing on life event stress, others on the cancer prone personality traits, some covering
psychosocial factors in disease onset, and some on discase outcome, while others are more
theoretical in nature (Grossarth-Maticek, Kanazir, Schmidt, & Vetter, 1982; Greer &
Watson, 1985; Temoshok, 1987; Baltrusch, 1988; Gross, 1989; Baltrusch, 1991; Eysenck,
1991; Levenson, 1991; Bryla, 1996; McGee, Williams, & Elwood, 1996; Burke, 1997).
However, there has been little integration of these disparate areas, with comparisons made
between multiple cancer sites and discussing both factors affecting onset and progression of
the disease. While possible, it seems unlikely that any single psychosocial factor, or set of
factors, will be related in the same fashion to the onset of all cancers or that any set of
psychosocial factors will be of similar importance in different stages of the disease (McGee
et al., 1996).



The focus of this thesis is the role of psychosocial variables in the development of breast
cancer. Breast cancer is a biologically diverse, hormonally sensitive disease and since
“stress” is involved in activation of the endocrine system, as well as the immune system, it
seems likely that psychosocial factors may potentially play a greater role in cancer of the

breast than at other sites.

Greer and Watson (1985) describe a Type C behaviour pattern, incorporating the suppression
of emotional responses, particularly when angry, a defensive response to stress, being
compliant and unassertive. In situations of stress, this Type C behaviour pattern breaks
down, increasing rather than reducing the threat associated with life event stress. Similarly,
Temoshok (1987) describes a Cancer Prone Personality that predisposes an individual to
developing cancer. The features of this personality are a repressive style of coping, difficulty
in expressing emotions and a tendency towards helplessness and hopelessness. Both Greer
and Watson (1985) and Temoshok (1987) concur that these traits attributed to the Type C
personality or coping style are stress related and that the core feature, the control or

suppression of negative emotions, has biological consequences.

Hilakivi-Clarke, Rowland, Clarke, & Lippman (1993) have developed a model in which the
interaction between life event stress, personality and social support alters an individual’s
ability to cope with stress. An individual’s capacity to contend with stress, moderates
neuroendocrine and immune functioning, that in turn mediates breast cancer risk. In this
model, the presence of stress alone not important, rather it is the significance of life event
stress to an individual, coupled with an individual’s ability to cope with the stressor.
According to this model, an individual’s personality characteristics and social support
mediate an individual’s ability to cope.

Together, these models provide an avenue for explaining clinical and epidemiological
observations in this area, as well as the anecdotal reports of women who believe that “stress”
or “depression” was a factor in the development of their cancer (Baghurst, Baghurst, &
Record, 1992; Brinton, Malone, Liff, & Schoenberg, 1994). To begin this review, a brief
overview of the discase and established risk factors is presented, followed by a review of the
evidence for psychosocial factors in the development of breast cancer. The focus is given to
the psychosocial factors thought to be related to the devclopment of breast cancer;, namely
life event stress, social support, personality, coping style and affect. These areas are clearly
interrelated and although they are at times measured together, rarely are their interactive
effects examined. Each domain is considered separately and where possible their

interrelationships are discussed.



Established Risk Factors for Developing Breast Cancer

Incidence

Breast cancer is the most common cancer in women in developed countries with an
estimated 790,000 cases worldwide in 1990 and approximately one million new cases
currently diagnosed each year (Forbes, 1997). The incidence of breast cancer varics
substantially between countries and is more prevalent in affluent countries (Kelsey &
Berkowitz, 1988). The lifetime risk of breast cancer in Australian women is 1 in 12, similar
to other developed countries (Kricker & Jelfs, 1996; Taylor & Boyages, 2000; Taylor &
Boyages, 2001).

Sociodemographics

There are a number of well established and putative risk factors for breast cancer. The
biggest risk factors for developing breast cancer are being female and increasing age (Vogel,
1996). Breast cancer in males is relatively rare and the incidence of breast cancer is
approximately one hundred times higher in females (Kelsey, 1993). The rate of breast cancer
increases strongly up to the age of menopause when the rates continue to rise with age but
more slowly (Kelsey, 1993; Kricker & Jelfs, 1996). Unlike most illnesses, breast cancer is
associated with higher socioeconomic status, often reflected by level of education (Heck &
 Pamuk, 1997; Tavani, Braga, La Vecchia, Negri, Russo, & Francheschi, 1997). Education
itself, however, is unlikely to increase breast cancer risk, but may be reflecting greater

exposure to breast cancer risk factors (Heck & Pamuk, 1997).

Genetic and Familial Breast Cancer

Inherited genetic breast cancers account for only a small percentage cases and these cancers
most often associated with an early age of onset (Henderson, 1993; Slattery & Kerber, 1993;
Bondy, Lustbader, Halabi, Ross, & Vogel, 1994). A family history of breast cancer is an
independent risk factor for breast cancer, although for most the increase in risk is small
(Henderson, 1993; Anton-Culver, Kurosaki, Taylor, Gildea, Brunner, & Bringman, 1996). A
two to three fold increase in risk is associated with having a first degree relative with breast
cancer (Henderson, 1993; Anton-Culver et al., 1996, Pharoah, Day, Duffy, Easton, &
Ponder, 1997). The risk is slightly higher for women whose relative was diagnosed at a
younger age or had bilateral disease (Slattery & Kerber, 1993; Pharoah et al., 1997). A
positive family history of breast cancer, however, does not indicate the nature of the
underlying risk factor, because genetic, environmental and lifestyle factors can cluster
together in families (Becher & Chang-Claude, 1996).



Breast Disease

Biopsy confirmed benign breast disease has been associated with a modest increased risk of
subsequent breast cancer (Kelsey, 1993). Recent evidence suggests that any increase in risk
may be associated with specific types of benign discase, such as atypical hyperplasia, that
may be a precursor for breast cancer (Kelsey & Berkowitz, 1988; Bodian, 1993; Colditz,
1993; Henderson, 1993).

Reproductive and Endogenous Hormonal Factors

A number of risk factors related to life time exposure to sex steroids are considered to play
an etiological in breast cancer (Colditz, 1993; Hankinson, Colditz, Manson, Willett, Hunter,
Stampfer, & Speizer, 1997). These include age of menarche (commencement of
menstruation), age of first full term pregnancy, parity (number of full term pregnancies),
length of lactation and age at menopause.

Early onset of menarche has long been associated with a higher risk of breast cancer (Kelsey,
Gammon, & John, 1993; Vogel, 1996). Some evidence suggests age of menarche is a more
important predictor of breast cancer in premenopausal women, while other evidence supports
claims that it is a weak risk factor for all age groups (Harris, Lippman, Veronesi, & Willett,
1992; Talamini, Franceschi, La Vecchia, Negri, Borsa, Montella, et al., 1996). A difficulty in
assessing the risk associated with age of menarche is inaccuracy of recall particularly in
older women (Kelsey et al., 1993).

Breast changes associated with pregnancy are thought to protect breast tissue against
carcinogens (Harris et al., 1992; Kelsey et al., 1993). The younger a woman’s age at the birth
of her first child, the lower her risk of breast cancer, with a first pregnancy before age twenty
providing a significant reduction in risk (Kelsey et al., 1993; Talamini et al., 1996; Vogel,
1996). In contrast, a first child after age thirty significantly increases breast cancer risk to a
level similar or higher than having no full term pregnancies, that is approximately two fold
(Harris et al., 1992).

Independent of age at birth of first child, the number of full term pregnancies (parity) also
affects breast cancer risk (Harris et al., 1992; Kelsey et al., 1993). Women without children
(nulliparous) women have a 1.2-1.7 increase in risk of breast cancer compared with women
with children. Risk decreases with an increase in number of children, the relative risk of
breast cancer associated most prominently in women with three or more flﬂI term

pregnancies (Kelsey et al., 1993).



While breast cancer is more common in postmenopausal women, later onset of menopause
has been associated with an increased risk of breast cancer {(Kelsey & Berkowitz, 1988;
Pathak & Whittemore, 1992; Kelsey et al., 1993; Vogel, 1996). This risk has been attributed
to prolonged exposure to hormones (Kelsey et al, 1993) and risk of breast cancer for
menopause after age 55 years is twice that of women whose menopause occurs under 44
years (Henderson, 1993; Talamini et al., 1996; Tavani et al., 1997).

Exogenous Hormonal Factors

Most individual studies provide little evidence to support a significant change in risk of
breast cancer with oral contraceptive use (Stanford, Brinton, & Hoover, 1989; Malone,
Daling, & Weiss, 1993; Newcomb, Longnecker, Storer, Mittendorf, Baron, Clapp,
Trentham-Dietz, & Willett, 1996; Hankinson et al., 1997). However, reanalysis of data from
54 epidemiological studies confirms a small but significant increase in breast cancer risk
(Relative Risk (RR)=1.07) with ever using oral contraceptives (Collaborative Group on
Hormonal Factors in Breast Cancer, 1996).

More controversial are claims of an increased risk of breast cancer associated with the use of
hormone replacement therapy (HRT). Recent reanalysis of data from 51 epidemiological
studies confirmed a relative risk of breast cancer of 1.14 for ever use, with a modest but
significant trend of increasing risk with each year of use (Collaborative Group on Hormonal
Factors in Breast Cancer, 1997). The relative risk of breast cancer associated with usc for
more than four years was 1.35, however the associated increase in risk declines by five years

after stopping.

Lifestyle Factors

The relationship between obesity and breast cancer varics according with menopausal status
(Deslypere, 1995). There is a modest increase in risk of breast cancer (RR=12-1.5) with
increased body weight, particularly in postmenopausal women, (Taioli, Barone, & Wynder,
1995; Ballard-Barbash & Swanson, 1996; Hunter, Spiegelman, van den Brandt, Folsom,
Goldbohm, Graham, et al., 1997). Conversely, heavier premenopausal women are
significantly less likely to develop breast cancer (RR=0.4-0.6) (Taioli et al., 1995, Ballard-
Barbash & Swanson, 1996). The increase in risk of breast cancer in obese postmenopausal
women has been attributed to the hormone estradiol stored in adipose tissue entering the
circulation (Potischman, Swanson, Siiteri, & Hoover, 1996).



Epidemiological evidence also supports a modest dose response association between alcohol
consumption and breast cancer, detected with consumption of as little as one drink per day
(Katsouyanni, Trichopoulou, Stuver, Vassilaros, Papadiamantis, Bournas, et al., 1994,
Longnecker, Paganini-Hill, & Ross, 1995; Levi, Pasche, Lucchini, & La Vecchia, 1996). The
relative risks associated with one, two or three drinks per day are 1.1, 1.2 and 1.4
respectively (Longnecker, 1994). These results have been replicated across countries with
varied social customs related to alcohol intake including the Netherlands (van den Brandt,
Goldbohm, van' t Veer, 1995), Switzerland (Levi et al, 1996), Spain (Martin-Moreno,
Boyle, Gorgojo, Willett, Gonzalez, Villar, et al., 1993) and North America (Gapstur, Potter,
Sellers, & Folsom, 1992). The mechanism by which alcohol consumption might influence

breast cancer risk is unclear, although it is possibly due to the effect of hormone level.

Consensus on the relative importance of individual risk factors, the magnitude of each, and
their relevance to different age groups is rare. Opinion also varies as to how well established
risk factors explain the incidence of breast cancer. Madigan, Ziegler, Benichou, Byme, and
Hoover (1995) estimate that forty one percent of US breast cancer cases can be explained by
later first birth, nulliparity, family history and higher socioeconomic status. Tavani et al.
(1997) estimate that higher education, older age at first birth, nulliparity, older age at
menopause, hormone replacement therapy and family history can account for 56 percent of
cases in Italy. However, the Netherlands Cancer Registry and the American Cancer Society
claim that recognised risk factors can account for as little as 25 percent of breast cancer cases
(Seidman, Stellman, & Mushinski, 1982; Kelsey & Berkowitz, 1988; Bleiker, van der Ploeg,
Hendriks, & Ader, 1996).

It is therefore possible that psychosocial factors may contribute to the risk of developing
breast cancer. While psychological variables need not be causal agents in tumour
development, nor even necessary or sufficient for promoting tumour growth, Greer and
Watson (1985) suggest that in some individuals psychological factors contribute to the
promotions of certain tumours through their interactions with biological homeostatic

mechanisms,



Psychosocial Risk Factors for Developing Breast Cancer

The empirical evidence relating to the role of psychosocial variables in the development of
breast cancer is reviewed and discussed in this section. While vartous psychosocial factors
purported to play a role in the development of breast cancer are related, often studies have
focused on a particular domain. Differences in methodology and measures employed across
studies preludes the presentation of meta-analysis. Instead, the evidence is considered under
the headings of life event stress, emotion suppression, general personality, anxiety and
depression, coping style and social support; within each section the studies are organised
according to the strength of the study design, from the methodologically weakest to the
strongest. Where possible, the interrelationships between these domains are discussed.
However, to begin, a brief historical overview sets the scene for the growth of empirical

research relating to psychosocial factors in the development of breast cancer.

Historical Anecdotes and Early Studies

Throughout history observations regarding the nature of a person who develops cancer,
while varying in time and location, have remarkably consistent themes. Two themes
dominate, loss and emotional repression. In 1701 Gendron, a Physician, noted women with
depression and high anxiety were more prone to cancer (Bahnson, 1980). Guy (1759), a
- Surgeon, observed a common pattern of malignancies in women with “hysteric and nervous
complaints”, those who were “dull, phlegmatic and melancholic”, as well as thosc who had
experienced “such Disasters in Life, as occasion much trouble and Grief” (in Kowal, 1955).
Walsh, a Professor of Pathological Anatomy, in his 1846 treatise pronounced “... that it
would be vain to deny that facts of a very convincing character, in respect of the agency of
the mind in the production of this disease (cancer), are frequently observed”. He concluded
that “mental misery, sudden reversal of fortunes and habitual gloominess™ were common

causes of carcinoma (in Kowal, 1955).

In 1854 Amussat asserted that “The influence of grief appears to me to be in a general way,
the most common cause of cancer...” (in Kowal, 1955). Sir James Paget, described as an
outstanding medical mind of the 19 century, noted “...deep anxiety, deferred hope, and
disappointment, are quickly followed by the growth or increase of cancer, that we can hardly
doubt that mental depression is a weighty addition to the other influences that favour the
development of the cancerous constitution” (Kowal, 1955). Clinical case studies are still
being offered in support of dramatic loss, grief and depression precipitating the onsct of
breast cancer (Biondi, 1996).



The first systematic examination of stress and cancer development was reported in 1883. Ina
series of 250 consecutive cancer patients, Snow reported 156 (62.4%) had experienced
"immediate antecedent troubles”, usually very poignant in nature such as the loss of a near
relative (LeShan, 1959). Evans (1926) employed Jungian psychotherapy to examine the
emotional history of one hundred patients who developed cancer, concluding that the typical
cancer patient suffered the loss of an important emotional relationship prior to onset and was
unable to find an effective outlet for the resultant psychic energy (LeShan, 1959). Foque
(1931) described the history of his cancer patients as including “great crises, grave
depressive afflictions, profound mourning, and all the sad emotions which have prolonged
repercussions ... you can see in the patients prolonged and silent sorrow without the release
of sobs and tears” (in LeShan, 1959).

Bacon, Renncker and Cutler (1952) formulated a psychosomatic profile of women with
cancer of the breast reporting several behavioural characteristics common to these patients.
These included a masochistic character, inhibited sexuality and motherhood, an inability to
deal appropriately with anger or hostility, and an unresolved conflict with their mother.

With the employment of standardised instrumentation and the inclusion of control groups,
LeShan and Worthington (1956) advanced research in this field. The Worthington Personal
History Interview was employed to study 250 cancer patients and 150 age-equivalent healthy
controls. The conclusions drawn from the projective tests and interviews identified four
characteristic distinguishing cancer patients from controls. Patients were more likely to have
suffered the loss of a major emotional relationship prior to signs of the tumour, and
furthermore, within this relationship they had been able to express their emotions easily.
Patients with cancer tended to have a blockage in their expression of hostile feelings. The

cancer patients also displayed self-dislike and a lingering unresolved tension with one parent.

While agreeing that loss and depression may precede cancer, Bahnson and Bahnson (1966)
suggest these emotional states might be necessary but not sufficient for cancer development.
Influenced by psychoanalytical theories, they hypothesised that persistent use of denial and
repression predisposes the individual to somatic manifestations of discharge of conflict.
Using a variety of methods to assess the ego defenses, cancer patients were compared to
normal controls. The results indicated cancer patients displayed a tendency for denial and
repression. When angry, cancer patients reported that they would not blow up, shake or
tremble, and would not get depressed or get angry with themselves. Rather they would
usually try to think about more pleasant things and would rather stay friendly with people.



In one of the first studies in this arca to focus on a specific cancer site, Kissen and Eysenck
(1962) specifically tested the hypothesis that denial and repression (or suppression) of
negative feelings are more common in cancer patients, in a sample of patients admitted to
hospital for diagnosis and treatment of chest complaints. Patients subsequently diagnosed
with lung cancer scored significantly lower on neuroticism, interpreted as being consistent
with a diminished outlet for emotional discharge. This association between a poor emotional
outlet and the diagnosis of lung cancer was replicated by Kissen (1966) who also reported
higher mortality rates in lung cancer patients with a poor emotional outlet than those with a

good emotional outlet.



Life Event Stress

“Mrs Emerson, upon the Death of her Daughter, underwent Great Affliction, and
perceived her Breast to swell, which soon after grew Painful; at last broke out in a most
inveterate Cancer, which consumed a great Part of it in a short Time. She had always
enjoyed a perfect state of Health.” (Guy, 1759, in Kowal, 1955).

The concept of stress is not easily defined, but in the broadest sense, stress can be defined as
an event or demand requiring a response, an adjustment or change, and in the process
consuming resources (such as physical, mental, emotional among others) to deal with it.
Variety in the approach to examining stress is largely dependent on the way in which it 1s
defined or operationalised. While some examine the subjective internalised experience, most
focus on life events, the external conditions experienced by an individual, an objective

condition.

Life events are discrete occurrences of daily life, either physical and/or psychological in
nature, that disrupt or threaten to disrupt normal life activities (Brown & Harris, 1978). An
event may be seen as positive (eg a birth) or negative (eg loss of a spouse). The impact of
such events or the resulting “stress” is dependent upon the intensity of the event and an
individual’s resources to adapt to the event, such as coping style and social support (Tennant,
Langeluddecke, & Byrne, 1985).

Assessment of life events is generally based on either standardized checklists or structured
interview (Brown & Harris, 1978). There are a number of life event inventories, or
checklists, that are similar in many respects, the most commonly used instrument being the
Holmes and Rahe Social Readjustment Rating Scale (SRRS) (Holmes & Rahe, 1967). This
checklist consists of 43 items events pertaining to areas of dynamic significance of life such
as family, relationships, occupation, economics, residence, health and education, The
common theme behind the events is that the occurrence usually requires adaptation or
adjustment. The emphasis of this approach is that of change, rather than on psychological
meaning or emotion. Each event is assigned a magnitude of readjustment relative to other
events (weighting) and these weightings are summed to determine a “total life change™
score. The checklist approach has been criticised for the limited range of experiences
covered, and the lack of both specificity and sensitivity of event definition. Reliability has
also been questioned, and concerns raised about the difficulty of ensuring events are
independent of the disease in question, and the potential for reporting of events being
influenced by mood or personality (Monroe & Roberts, 1990; Geyer, 1991; Geyer, 1993).
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The Brown and Harris Life Events and Difficulties Schedule (LEDS) (1978) is an
investigator based interview approach towards assessing life event stress and largely
excludes these biases (Tennant, Smith, Bebbington, & Hurry, 1979). The semi-structured
interview has been designed to elicit detailed descriptions of life events and chronic
difficulties including information about the context in which they occurred. The focus of this
approach is the strength of emotion that the experience of an event evokes. The meaning of
the event for an individual is used to establish the degree of severity. Events and difficulties
are independently rated on a number of stress dimensions, the principle dimension being
threat or loss. Ratings are made according to comprehensive guidelines provided by the
authors of the scale. This approach has been widely used, and is well validated and reliable
(Tennant et al., 1979; Brown, 1982; Brown & Harris, 1989; Wethington, Brown, & Kessler,
1997).

Empirical Findings

Research relating to life events and/or stress in the development of breast cancer is reviewed,
and where possible discussed in relation to other psychosocial variables. Studies are
reviewed according to the approach taken to assess life event stress; non standardized
interviews and scales, the checklist or inventory approach, studies using the LEDS,
prospective studies using a range of measures and record linkage studies. The findings are

summarized in Table 1.

Non standardised interviews and scales

Two limited prospective and two case-control studies used non-standardised structured
interviews. Hypothesising that “social trauma” mediates breast cancer growth, Snell and
Graham (1971) report the results of interviews with 352 breast cancer patients and 670
controls selected from a New York hospital. Stressful life events occurring within the
previous five years were recorded. No differences were seen in the types of events
expericnced, the degree of closeness or kinship to the person involved, nor in subjective
assessment of emotional upset experienced. Unfortunately, subjects with non-gynaecological
cancer were included in the control group, limiting the interpretation of the study as stress
has been linked to the development of other cancers (Goodkin, Antoni, & Blaney, 1986;
Eysenck, 1988, Chorot & Sandin, 1994).

Greer and Morris (1975) interviewed 69 women with breast cancer and 91 women with
benign breast disease prior to diagnosis. Subjects were asked about the occurrence and

nature of stress during the period of the previous five years. Events causing “severe or
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prolonged emotional distress” were recorded. No details were provided as to specific
questions or prompts given to subjects. Benign controls were significantly younger than
cases and no adjustment or stratification for age was reported. No differences were recorded

in either the number of stressful life events or loss events.

Schwarz and Geyer (1984) briefly describe the use of a non-standardised, structured
interview to assess stress among women undergoing a biopsy. The variables of interest were
recent life events (time frame not indicated) and ‘action control’, described as an indicator of
reaction to stress. Among the 76 women included in a path analysis, the experience of loss

was not associated with breast cancer risk.

Brémond, Kune and Bahnson (1986) examined fifty women with breast cancer and one
hundred age-matched controls from the same breast clinic. Women under age 45 with breast
cancer reported having a “serious psychological shock during the past five years” more often
than their age-matched controls (Odds Ratio (OR) 4.33, 95% Confidence Interval (CI) 1.2-
16.0); there was no such relation for the total sample or for women over 45 years. No
rationale was given for age stratification, and as the number of breast cancer cases under the

age of 45 was small (n=14) this result may well have been opportunistic.

Scherg and Blohmke (1988) examined three specific types of traumatic cvents in relation to
breast cancer risk (death of a parent in childhood, loss of spouse by death, divorce or
separation, and the experience of traumatic events during World War II). The results are
reported on a sample of 508 women attending a German clinic for breast examination,
including 202 with breast cancer, and 1563 age stratified controls without cancer. There were
no differences in the incidence of these selected life events between subjects with cancer of
the breast and cancer at other sites. The results showed that subjects with cancer more often
experienced the death of their mother before age 16 (RR=1.7), more often experienced the
loss of a spouse (RR=1.5) and had experienced more war trauma events (RR=1.3) compared

with non-cancer controls.
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Checklist approach

Case-control studies

These six case-control studies vary in quality, Cheang and Cooper (1985) report a
comparison of life event data collected on 121 women admitted to hospital for a breast
biopsy and 42 “randomly” selected healthy controls. The authors developed a life event
inventory specifically for this purpose with events scaled by a separate sample of pre-biopsy
women. The 46 women subsequently diagnosed with breast cancer reported more life events
and more stressful life events than the cancer-free women within the previous two years
(p<0.01). Ninety eight percent of cases reported at least one loss or illness event compared
with 71 percent of the benign group (p=0.002). However, only unadjusted data were
presented, despite “minor” age differences between groups (mean age cases: 50.5 years;
benign group: 48 years; healthy controls: 42 years), and other potential confounders were not

considered. These results require cautious interpretation,

This same 48 item checklist (Cheang & Cooper, 1985) was administered to a mixed sample
of 1,324 women attending a surgical clinic for breast symptoms, 272 women attending a
breast clinic for breast symptoms and 567 asymptomatic women attending a primary health
care facility (Cooper, Cooper, & Faragher, 1989; Cooper & Faragher, 1993). Subjects were
divided into four groups, 171 diagnosed with breast cancer, 155 with cysts, 1,110 with
benign breast disease and 727 with normal breast tissue. The breast cancer subjects reported
fewer life events within the previous two years, but the events that did occur were rated by
the subjects as having a greater impact. This result may be explained by differences in the
types of events reported, with the cancer group more often had experienced the death of a

close friend and illness related events.

However, despite claiming age-adjusted analyses, the results of the Cooper et al. (1989,
1993) study are consistent with incompletely adjusted data. The younger control groups
experienced significantly more housing, work and relationship events, while the older cancer
group reported more illness events and the loss of a close friend. Significant group
differences for marital status, employment, alcohol and cigarette consumption were not
included in analysis, and other risk factors such as family history and reproductive history
were not considered. While the authors claim support for an increased incidence of recent
bereavement associated with breast cancer, it is uncertain whether this effect is independent
of age and other risk factors. The choice of comparison groups and approach to analysis
limits the validity of this work, with the authors highlighting individual item differences

rather than examining overall patterns.

13



Priestman, Priestman, and Bradshaw (1985) compared 100 women with breast cancer, 100
women with benign disease (both from surgical clinics) and a convenience sample of 100
healthy controls selected from among family and friends. A modified version of the SRRS
was used to record events over the previous threc years. No differences were reported
between breast cancer patients and benign controls on the number of events reported or total
“stress” scores. Age and other potential confounders were not considered and it was the
healthy control group who scored higher for both number of stressful events and total stress

score.

Forsén (1991) examined 87 women newly diagnosed with breast cancer and 87 controls
matched on age and parity. Other potential confounders were not considered and no details
were provided on the source of controls. The breast cancer group had significantly higher
weighted life events scores for both twelve months (SRRS) and six years (modified SRRS})
prior to diagnosis. Fifty-four percent of the cancer group experienced an important emotional
loss within the previous two-year period compared to seven percent of controls. Multivariate
analysis adjusting for anxiety, depression, marital status, education and social class
confirmed that life event scores for the twelve months proceeding diagnosis (RR=2.67, Cl
1.13-6.30), and sustaining an important emotional loss (RR=5.02, CI 1.72-14.7), werc
significant predictors of breast cancer risk.

Ginsberg, Price, Ingram and Nottage (1996) report a case-control study of 98 cases and 98
controls randomly selected from electoral rolls, matched for age and place of residence.
Adjusting for age at menarche, nulliparity, breast cancer history, exercise, body weight,
BMI, smoking, alcohol and other dietary factors, women who scored in the highest quartile
of life change scores for the past 10 years were 4.67 (CI 1.33-16.41) times more likely to
have developed cancer. Life “change” scores for the most recent two year period, and life
event “distress” scores for both the two and ten year periods showed non-significant trends

of increased breast cancer risk.

These positive findings contrast to the result of a well designed population-based, case-
control study of 258 newly diagnosed breast cancer cases and 614 randomly selected
controls aged between 50-79 years (Roberts, Newcomb, Trentham-Dietz, & Storer, 1996).
An abbreviated, age relevant version of the SRRS was used to examine life events for the
previous five years. No differences were reported in the number of life cvents in the past five
years, nor in the severity of events experienced. Reported odds ratios were adjusted for age,
age at first birth, parity, family history of breast cancer, BMI, and age at menarche. No

differences were seen in the number of events or experience of losses generally.
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Limited prospective studies

The three limited prospective studies using the checklist approach on varied populations
report varied results. Schonfield (1975) administered the SRRS scale to 112 women
undergoing biopsy in five different Isracli hospitals. Confounders were dealt with by
stratifying by the median age and place of birth. In contrast to expectation, the 85 women
subsequently diagnosed with benign breast disease scored significantly higher for recent life
change than the 27 diagnosed with breast cancer. When five specific loss items such as death
of a spouse or divorce were examined separately (although the data were not presented), it

was stated that there were no differences in these events between the cases and controls.

Fox, Harper, Hyner and Lyle (1994) administered the SRRS to 826 women presenting for
mammograms at a specialist breast centre. Of these women, 52 had a prior diagnosis of
breast cancer, 20 were later diagnosed with breast cancer, 488 with fibrocystic disease and
266 with “normal” results. After adjusting for age and other confounders, no significant
differences were detected between new cases and the three control groups on SRRS scores.
Individual item analysis revealed 60 percent of the newly diagnosed cancer group had
experienced the death of a spouse or close family member within the past two years
compared to only 27 percent of normal controls. However, the poor response rate (41%) as
well as the failure to adjust for age or other confounders for individual item analyses limits
the validity of this finding.

Edwards, Cooper, Pearl, de Paredes, Leary and Wilhelm (1990) investigated 1,052 women,
including those with and without breast symptoms, all undergoing breast examination and
mammography. Seventy-nine had breast cancer, 71 had pre-cancerous growths, 505 had
benign breast disease and 397 normal breast tissue. The Cheang and Cooper (1985) checklist
used in this study was specifically developed to assess life events in relation to the
development of breast cancer and the scaling of events was done by a sample of pre-biopsy
women. The inventory was used to record life events occurring in the previous two years and
subjective ratings of the severity of each event on a 10-point likert-scale. The four diagnostic
groups varied on prior history of cancer (including breast cancer) and this variable was
subsequently controlled for in analyses. No differences were detected between the groups for
the occurrence of events or for subjective severity ratings of events. Post-hoc factor analysis
of the checklist yielded eight life event factors, none of which predicted a breast cancer
diagnosis. Furthermore, coping style, personality Type A and social support did not

moderate the relationship of stress and breast cancer.
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Summary of Checklist Approach

The checklist inventory approach to assessing life events in relation to breast cancer
development has produced inconsistent and at times contradictory results. Three semi-
prospective studies failed to find any association between life event stress and breast cancer
(Schonficld, 1975; Edwards et al., 1990; Fox et al., 1994). Of six retrospective studies, three
report positive findings (Cheang & Cooper, 1983; Forsén, 1991, Ginsberg et al., 1996), one
negative findings (Roberts ct al., 1996), one that the cancer group experienced less events
but reported them as subjectively more stressful (Cooper & Faragher, 1993) while another
found healthy controls reported higher levels of life events stress (Priestman ct al., 1985).
Many of these studies focus on individual events rather than the overall picture that is the
basis of the checklist approach. Variation in design, sample size, measures, and adequate
consideration of potential confounders, add to the difficulty of interprcting conflicting

results.

Life Events and Difficulties Schedule (LEDS)

Three studies have utilized the Brown and Harris (1978) Life Events and Difficulties
Schedule (LEDS) to assess lifc event stress in relation to the development of breast cancer.
Protheroe, Turvey, Horgan, Benson, Bowers and House (1999) report the results of a study
of 332 women with suspicious breast lumps recruited from three breast clinics. One hundred
and six women subsequently diagnosed with breast cancer and 226 women with benign
disease were interviewed for life events occurring in the previous five years using the LEDS.
Multivariate logistic regression analysis, controlling for age and other somatic risk factors,
revealed no increase in the risk of breast cancer associated with severe life events or chronic
difficulties. A major limitation in this case-control study was that 14 percent of subjects
(30.2% of cancer subjects and 6.2% of benign subjects) were aware of their diagnosis prior
to interview. No differences were reported in the number of severe events in those who knew
or correctly guessed their diagnosis. While denial is an adaptive response to a breast cancer
diagnosis, the potential impact of denial on the reporting of lifc events is unknown (Geyer,
1992). However, the LEDS method of assessing life events reduces the likelihood of this

bias.

Chen, David, Nunnerley, Michell, Dawson, Berry, Dobbs & Fahy (1995) administered the
LEDS to assess life event stress during the previous five years to a mixed sample including
72 women referred for examination following screening mammography and 47 symptomatic
women undergoing biopsies. With a total sample of 119 women, 41 were later diagnosed
with breast cancer and 78 with benign disease. The proportion of symptomatic and
asymptomatic in each group was not reported. Coping strategies and personality traits were
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also assessed as potential mediating factors. Forty-six percent of the breast cancer group and
19 percent of the benign control group reported at least one severely threatening event in the
preceding five years. Life events rated as of important moderate threat were also found to be .
more common in the breast cancer group (48.8%) than the benign group (37.2%). Overall,

there were no differences between the groups in the use of coping strategies.

Multiple logistic regression analysis, adjusting for age and other somatic risk factor
variables, assessed life events and coping strategies in relation to breast cancer. The adjusted
odds ratio for severely threatening events during the past five years was 15.00, although the
confidence interval was wide (3.74-60.44), “Important moderately threatening” events were
also associated with increased risk of breast cancer (OR=9.70, CI 2.45-38.17). While the
data were not presented, the authors state these associations were seen in both the screened
and symptomatic samples (Chen et al., 1995). Among women who had experienced at least
one threatening cvent, those who confronted stress (problem focused coping) were at
increased risk of breast cancer (OR=3.11, CI 1.18-8.19). Problem focused coping was also
reported as increasing the risk of breast cancer in the multivariate analysis (OR 5.12, CI
1.46-17.89), although it is unclear if the interaction between life events and coping was
included in this model. While these results provide support for a significant role for severely
threatening life events in the development of breast cancer, the validity of combining two
sources of women presenting to different clinics for different reasons is questionable. In
addition the questionable adequacy of statistically adjusting for the large age range (20-70
years) in a small sample and the number of variables included in the final analysis reduce the
strength of this result.

Geyer’s (1991, 1993) study is a rarity in this field, growing from a strong theoretical basis
and outlining a clearly defined set of hypotheses. Life events were conceptualised within a
model of stress encompassing the influence of vulnerability factors. The Brown and Harris
(1978) model of life events and illness, defines life events as provoking (causal or trigger)
agents for disease, while acknowledging that other factors, called vulnerability factors,
increase the impact of provoking agents on disease. According to this model, only the most
threatening events would be expected to make a difference between the cancer group and

controls.

Geyer (1991, 1993) reports the investigation of 92 women admitted to hospital for breast
surgery. The LEDS was used to assess life events and difficulties experienced over eight
years prior to presentation, acknowledging the long prodromal period between the initiation

of breast cancer and clinical manifestation. Significant differences were apparent for life
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events rated as severely threatening between 33 subjects later confirmed with breast cancer
and 39 controls with benign breast disease. Forty-eight percent of the breast cancer group
reported at least one event in this category compared with only 15% of the benign control
group. Social support, hypothesized as a vulnerability factor, was highly correlated with the
life events and necessarily excluded from analyses. Family history of breast cancer was
included as a vulnerability factor. The results were presented as adjusted regression
coefficients without standard errors or tests of significance. However, regression coefficients
demonstrated a stronger association between severely threatening life events and breast
cancer (r=0.28) (sic) and an interaction between severely threatening life events and family
history (r=0.24) (sic), than between age and breast cancer (r=0.19) (sic) (Geyer, 1993). This
study, although small, provides evidence for a role for severely threatening life events in the
development of breast cancer and for family history of breast cancer as a vulncrability factor

increasing the impact of life events.

The results of these three studies using the interviewer-based LEDS approach to assess life
events in relation to the development of breast cancer are intriguing. Two small studies
suggest a significant role for severely threatening life events, while a larger study, with both
strengths and weaknesses, failed to replicate these findings.

Prospective Studies

A number of prospective studies have focused on specific, but varied types of stress. Jacobs
and Bovasso (2000) prospectively examined parental death in childhood in a sample of 1533
women recruited into a mental health survey in 1980 and followed-up through 1994-1995.
After controlling for age, family history of breast cancer and other risk factors, maternal
death in childhood significantly increased the risk of breast cancer (OR=2.6, CI 1.6-4.4).

Achat, Kawachi, Byrne, Hankinson and Colditz (2000) examined job strain in 26,936
postmenopausal women participating in the Nurses’ Health Study, in paid employment and
without a history of cancer. The Karasek Job Content Questionnaire (Karasek & Theorell,
1990) was used to assess subjective evaluations of work characteristics including
psychological workload and level of control. During the two years of follow-up 219 cases of
breast cancer were identified. Controlling for age and other risk factors, no association

between job strain and the development of breast cancer was observed.

Lillberg, Verkasalo, Teppo, Helenius and Loskenvuo (2001) prospectively examined the
subjective appraisal of daily stress in a sample of 10,519 female twins participating in the
Finnish Twin Cohort Study. Participants completed the Stress of Daily Activities (Lillberg et
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al., 2001) questionnaire in 1975 and 1981. By 1996, 205 incident breast cancers were
identified. After controlling for age and a number of other risk factors, as well as zygosity,
there was no association between perceived stress of daily life and the development of breast

cancer.

Population Record Linkage Studies

Two large population record-linkage studies have studied two major adverse life cvents,
namely widowhood and divorce, objectively verified and linked to the incidence of breast
cancer. These population-based studies have the advantage of avoiding sampling selection
and recall bias by using information from registries.

Ewertz {1986) used Danish cancer incidence records and population registry data to match
marital status in 1,782 breast cancer cases diagnosed within a twelve month period and 1,738
randomly selected age-stratified controls. One hundred and seventy five cases (9.8%) and
198 controls (11.4%) were widowed at the time of diagnosis and no association was found
between length of widowhood and breast cancer risk. Similarly 154 (8.6%) of cases and 157
(9.0%) of controls were divorced at diagnosis and there was no association between the time

of divorce and breast cancer.

Kvikstad, Vatten, Tretli and Kvinnsland {1994), using similar Norwegian registry data,
report a population based nested case-control study of 4,491 breast cancer cases and 44,910
controls born between 1935 and 1954. Records of divorce and widowhood were completed
up until five years prior to the cancer diagnosis, testing the hypothesis that these major life
events occurring over a long prodromal period were related to breast cancer risk. Information
was collected from the population census and from the cancer registry. One hundred and
thirty cases (2.9%) and 1197 (2.7%) of controls were widowed and there was no association
with breast cancer. Four hundred and eighty four cases (10.8%) and 5660 controls (12.6%)
were divorced, and after controlling for age, age at first birth, parity and place of residence,
divorced women compared with married women were significantly less likely to have
developed breast cancer (OR=0.83, CI 0.75-0.92).
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Summary of life event stress

The evidence for an association between life event stress and breast cancer risk is
inconsistent and far from convincing. Two population-based record linkage studies found no
evidence of a link between widowhood or divorce and breast cancer incidence. One
prospective study reports a significant increase in risk of breast cancer associated with the
childhood death of a parent. Job strain and daily hassles were not associated with breast
cancer. The nine studies using checklists vary in quality and provide mixed results with four
positive results, four negative results and one reporting, paradoxically, more events in the
control group. Of four studies using non-standardised interviews, only one found an
association between life events and breast cancer and only in younger women. Among the
highest quality are two semi-prospective studies using the LEDS interview, a comprehensive
method of estimating the degree of severity of stressor exposure, and superior to the
checklist approach. Although sample sizes were small, results suggest that severely
threatening life events may be associated with increased breast cancer risk, and that coping
strategies may moderate the association. Of note, however, a larger case-control study using
the LEDS approach failed to replicate these findings.

20



Table 1: Studies examining life event stress and breast cancer development

Design / Authors Measures Time Results*
Frame
Case-Control Studies
Snell & Graham, 1971 Social Trauma 5 years ns
Bremond et al., 1986 Non-standardised 5 years ns (total sample)
interview <45yrs (OR*=4.3; CI°1.2-
16.0)
Priestman et al., 1985 Cochrane & Robertson 3 years ns
LEF
Cheang & Cooper, 1985  Cheang &Cooper LEI" 2 years Life event scores (p<0.01)
Loss/illness event (p=0.002)
Cooper et al., 1989, 1993 Cheang & Cooper LEI° 2 years Less events but perceived as
more severe*
Ginsberg et al., 1996 Tennant & Andrews 2 years 2 yrs ns*
LEI° 10 years 10 yrs (RR*=4.67; CI"1.33-
16.4)*
Forsén, 1991 SRRS? 1 year RR°=2.7; CI"1.1-6.3)*
SRRS‘ (modified) 6 years 6yrs Emotional loss
(RR°=5.02, CI° 1.7-14.7)*
Roberts et al., 1996 SRRS? (modified) 5years  ns¥
Protheroe ¢t al., 1999 LEDS! 5 years ns*
“Semi-Prospective Studies
" Greer & Morris, 1975 Psychiatric Interview 5 years ns
Schwarz & Geyer, 1984  Non-standardised not given  ns*
interview
Edwards et al., 1990 Cheang &Cooper LEI° 2 years ns*
Schonfield, 1975 SRRS® (modified) 3 years Controls higher SRRS*
scores (p<0.05)*

*age adjusted; °Odds Ratio; "95% Confidence Interval; °Life Event Inventory, 9Social Readjustment
Ratings Scale ‘Relative Risk; fLife Events and Difficulties Schedule; #Regression coefficient.
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Table 1 continued: Studies examining life event stress and breast cancer development

Design / Authors Measures Time Frame Results*

Semi-Prospective Studies (continued)

Fox et al., 1994 SRRS* 2 years SRRS" ns*
Death of spouse / family
member

Scherg & Blohmke, Parental Death Childhood Death of Mother <16

1988 ‘Widowhood/Divorce Lifetime (RR*=1.7)

War Trauma Childhood Loss of Spouse (RR°=1.5)

War Trauma (RR°=1.3)

Geyer, 1991, 1993  LEDS' 8 years Severely threatening life

' events (r*=0.28)*

Chen et al., 1995 LEDS' 5 years Severely threatening life
events (OR*=15.0, CI° 3.7-
60.4)*

F)‘B&})ecti;g&tudies ............................................................................

Jacobs & Bovasso, Parental death in Childhood OR =2 6, CI° 1.6-4.4*

2000 childhood

Achat et al., 2000 Job strain 2 years ns*

Lillberg et al.,, 2001  Daily hassles 20 years ns*

Record Linkage Studies

Ewertz, 1586 Widowhood / Divorce Lifetime ns*

Kvikstad et al., Widowhood / Divorce Lifetime to 5 Widowhood (ns)*

1994 years pre- Divorce (OR=0.83, CI°

diagnosis 0.75-0.92)*

*age adjusted; "Odds Ratio; "95% Confidence Interval; ‘Life Event Inventory; “Social Readjustment
Ratings Scale “Relative Risk; Life Events and Difficulties Schedule; 8Regression coefficient.

22



Emotional Suppression

“Let me speak to you regarding things of which you must be most aware. To get angry
and shout at times pleases me, for this will keep up your natural heat; but what
displeases me is your being grieved and taking all matters to heart, For it is this, as the
whole of physic teaches, which destroys our body more than any other cause.” (Sassoli,
Physician to patient, 1402, in LeShan, 1959).

Although the terminology varies, the concept of emotional suppression or repression or
bottling up of onc’s emotions as a risk factor for cancer is a central theme in early research
findings and continues as a dominant theme, both theoretically and empirically. Suppression
of emotional responses appears in Greer and Watson’s (1985) description of Type C
behaviour, difficulty in expressing emotions appears as part of Temoshok’s (1987) Cancer
Prone Personality and a lack of an outlet for strong feclings and the failure to express such

emotions features in Eysenck’s (1991) Type 1 Cancer Prone Personality.

An inherent assumption in the hypothesis that the suppression or control of emotional
responses results in physiological consequences that in turn affect the development of
cancer, is that an individual’s physiological response differs when emotions are expressed
compared to when emotions are controlled (Gross, 1989). Some validity of the concept by
means other than self-report has been reported by Pettingale, Watson and Greer (1984) who
found that breast cancer patients were independently rated as being significantly less facially
expressive than controls under stress conditions and were more likely to hide their feelings
under stress. While no differences were detected in measures of autonomic arousal in this
study (Watson, Pettingale, & Greer, 1984), Anderson (1981) found a significant negative
correlation between subjective ratings of stress and physiological arousal.

There is some evidence to support the assumption that the tendency to suppress or express
emotions is a trait characteristic. Bleiker, van der Ploeg, Ader, van Daal and Hendriks (1995)
compared emotional expression and control variables in a community-based sample of 23
women before and after their breast cancer diagnosis and 825 controls without breast cancer.
Eighteenn months following diagnosis, breast cancer subjects scored significantly lower for
emotional expression-out (defined as feelings being directed towards other people) and
emotional control (defined as the control of outward expression of feclings) than their pre-
diagnosis scores. There were no differences detected in these scores in control subjects.
Interestingly, emotional expression-in, defined as feelings being held in or suppressed, was
stable over time for all subjects. This result suggests that emotional expression-out and
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emotional control are affected by a diagnosis of cancer and its consequences, but that

emotional suppression is stable over time and situation.

However, Kreitler, Chaitchik and Kreitler (1993) suggest the opposite. This group employed
the Weinberger, Schwartz and Davidson repression questionnaire (1979) that conceptualises
anxicty as the basic element of repression, distinguishing between actual anxiety and anxiety
disguised by defensiveness. Repressors were defined as scoring low on anxiety and high on
defensiveness and non-repressors are all other score combinations. In a study of 72 Israeli
women undergoing biopsy and 26 women awaiting non-cancer surgery, they found a
significant increase in repression after surgery in the cancer group, indicating that repression

may be a response to, not a cause of, cancer.

Definitions

Studying the role of emotional suppression in the development of breast cancer is
complicated by variability in the terminology used to distinguish it, in the way it is defined
and measured, and the meaning attributed to the concept. Greer and Morris (1975) focus on
the behavioural aspects, defining “emotional suppressors™ as individuals who had less than
three times openly shown anger as an adult and nearly always bottled up other feelings.
Watson and Greer (1983) refer to “emotional control”, defining it as the extent to which
individuals report controlling their emotional reactions. Fox et al. (1994) use repression to
refer to what is being measured by the Watson and Greer Courtauld Emotional Control Scale
(CECS) (1983), while Kreitler et al. (1993) use the Weinberger et al. definition of repression
as the combination of low reported anxiety and high defensiveness (1979).
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Empirical Evidence

Retrospective studies

Jansen and Muenz (1984) compared 69 breast cancer patients with two control groups, one
group of 82 women with fibrocystic disease and a second group of 71 healthy controls, on a
variety of personality and emotional variables. Over 35 percent of the cancer group kept
anger in, compared to seven percent of the benign group and 15 percent of healthy controls.
Younger women with cancer were comparable to the overall group, but 50 percent of the less
educated younger women with cancer reported keeping anger in. Results suggest that
“keeping anger in” is corrclated to breast cancer regardless of age, but is more pronounced in
younger, less educated women. Although these results appear to provide strong support for
anger suppression being cqrrelatcd with breast cancer, caution is required as each of these

“traits” relied on a single forced choice question.

Brémond et al. (1986) also report higher suppression of emotions in 50 breast cancer patients
compared to 105 age-matched benign breast disease controls. In a series of 23
biopsychosocial questions, two items showed significant group differences. Of interest here,
the breast cancer group were significantly more likely to agree with the statement “it is best
never to show your feelings to others™, the difference most prominent in subjects older than
45 years. However, with 23 individual comparisons, several significant differences would be
expected by chance. No rationale is provided for splitting the sample at this age and it may
well have been opportunistic.

Limited prospective studies

Pioneering empirical examination of psychosocial variables in the development of breast
cancer, Greer and Morris (1975) assessed 160 patients admitted to hospital for breast tumour
biopsy as part of an interdisciplinary study. Sixty-nine were later confirmed to have breast
cancer and 91 benign breast disease. The psychological assessment included an evaluation of
the degree to which subjects concealed or expressed negative emotions, in particular anger.
Extreme suppressors of emotions were defined as those who had less than twice in their adult
lives openly showed anger and nearly always bottled up other emotions. Extreme expressors
of emotions were those who had a history of frequent outbursts of anger and rarely concealed

their emotions. Those in between these extremes were classified as normal.

The breast cancer group reported extreme suppression of negative emotions, particularly
anger, compared to benign controls, with 47.8% of the cancer group reporting extreme
suppression of anger compared with 15.4% of controls (p<0.001) (Greer & Morris, 1975).

Although less frequent, extreme expression of anger was also more common in the cancer
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group (20.3%) in comparison to controls (9.9%). A similar pattern of differences was
apparent with the release of other emotions, although the differences were not as marked.
Age correlated with both cancer and suppression of emotions. When differences between
breast cancer subjects and benign controls for the release of emotions were evaluated by age
group, extreme suppression or extreme expression of anger was significantly higher in the
cancer group only in women under 50 years of age. However, re-analysing an undefined sub-
sample of these women, controlling for menopausal status and age, Bageley (1979)
concluded that women with breast cancer were significantly more likely to repress feelings
(p<0.01).

Refining the above procedure Morris, Greer, Pettingale and Watson {1981) examined 50
women admitted to hospital for breast biopsy, 17 later confirmed as having breast cancer and
33 benign breast discase. Information as to the frequency with which they lost control of
their emotions when angry was recorded, with the inter-rater reliability 0.91. Suppression of
anger (defined as losing control in front of adults less than twice in adult life) was more
common in the cancer group than benign controls (p<b.01). However, adjusting for age,
there was no difference in anger expression for women over 50 years and for women aged
40-49 years the difference was marginal (p<0.08). With a small sample it is difficult to
interpret these results conclusively. While the authors claim the result follows the same
pattern as the Greer and Morris (1975) study, the claimed pattern of suppression of anger in
breast cancer subjects is difficult to support with these data.

The Wirsching, Hoffmann, Stierlin, Weber and Wirsching (1985) examination of emotional
suppression in 56 women prior to biopsy, was based on ratings made by both the interviewer
and an independent assessor on a number of psychological dimensions. Ratings were made
for remoteness, suppression of feelings, rationalizing attitude, anxiety, optimism, self-
sufficiency, altruism and harmonizing behaviour. The breast cancer group were more likely
to deny current emotional distress, were less anxious and more aloof compared to benign
controls. The cancer group was also more rational, optimistic, self-sufficient and altruistic.
The authors claim that these traits allowed a blind rater to correctly predict 83% of cancer
patients and 71% of benign controls according to these ratings. However, no details are
provided about age or other biological risk factors, and the number of variables examined in

relation to the sample size introduces significant doubt as to the validity of this result.

In contrast, Scherg (1987) report negative findings in a semi-prospective study of 100 breast
cancer cases and 100 age-matched healthy controls, and 69 breast cancer cases and 69 age-

matched benign controls, from a sample of women attending a gynaecological clinic. Prior to
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diagnosis, each subject completed a modified version of the Bahnson and Bahnson (1979)
psychosocial questionnaire including scales for suppression of anger, external control,
pattern A behaviour, and social desirability. Initial presentation of these data suggested that
breast cancer patients were significantly more likely to suppress anger than both benign
controls and healthy controls, but only in the 20-50 year age group (Scherg, Cramer, &
Blohmke, 1981). However, subsequent presentation of these data controlling for the reason
for presentation and fear of breast cancer, found no evidence to support differences between

cases and controls in the suppression of anger (Scherg, 1987).

The Courtauld Emotional Control Scale (CECS) has been utilized in two limited prospective
studies. The CECS was developed to evaluate the extent individuals contro! their reactions
when angry, anxious and depressed, the items derived from prior interview-based studies of
women undergoing breast biopsy (Watson & Greer, 1983).

Grassi and Cappellari (1988) administered the CECS and the Symptom Questionnaire
(Kellner, 1976) {measuring anxiety, depression, hostility and somatic symptoms) in a sample
76 women admitted to hospital for breast biopsy. Forty-one women later confirmed with
breast cancer scored significantly higher on the total score for emotional control from the
CECS than benign controls (p=0.04). Differences in sub-scale scores of the CECS
individually assessing control of anger, anxiety and depression were marginal (p=0.055).
The breast cancer group was significantly lower on state hostility scores (p=0.02). However,
the analyses did not control for substantial age differences or other known predictors of

breast cancer.

Fox et al. {1994) also report significantly higher scores on the CECS in 20 new breast cancer
patients when compared with 266 women with normal breast tissue and 488 women with
fibrocystic disease attending a mammography clinic. After adjustment for age and other
known risk factors, sub-factor analysis revealed that this difference was primarily for anger
and depression, while the breast cancer group varied from the normal group only on
suppression of anxiety. However, the poor response rate (41%) greatly reduces the weight of

this study.

Prospective studies

Two prospective studies have been reported in this area. Hahn and Petitti (1988) report on
Minnesota Multiphasic Personality Inventory (MMPI) (Hathaway & McKinley, 1951) data
collected from 8,932 women involved in a prospective contraceptive drug study commenced
in 1969. Follow-up via computer-stored hospital discharge records in 1982 identified 117
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biopsy confirmed breast cancers developed after study entry. Univariate and multivariate
analyses failed to detect significant group differences on the repression/sensitisation sub-
scales.

Bleiker et al. (1996) prospectively assessed trait personality in a community based study of
Dutch women attending a breast screening program. The SAQ-N (van der Ploeg, 1989), a
self-report questionnaire comprised of reliable and well validated psychological scales, was
used to assess rationality, anti-emotionality, emotional expression-in, emotional expression
out, and emotional control. Of the 9705 women completing the questionnaire (34% response
rate), 131 were later diagnosed with breast cancer. Six age-matched normal controls per case
were also selected. Logistic regression analyses, controlling for somatic factors such as
family history, early menarche, late menopause, obesity and parity, were used to predict case
versus control status. Emotional Expression and Contro!l variables were not related to breast
cancer risk. The only significant psychological factor predicting breast cancer was
significantly higher anti-emotionality (OR=1.19 CI 1.05-1.35), defined as *an absence of
emotional behaviour or a lack of trust in one’s own feelings” (Bleiker ¢t al., 1996).

Related Concepts

Alexithymia

Alexithymia is defined as “an inability to describe one’s emotions™ and is considered to be a
personality trait (Todarello, La Pesa, Zaka, Martino, Lattanzio, 1989). Todarello et al. (1989)
assessed alexithymia in a mixed sample of 200 women undergoing mammography for
suspected carcinoma or screening. The 13 women subsequently diagnosed with breast cancer
scored significantly lower on alexithymia, indicating an inability to verbalise or express their
emotions. However, the small number of breast cancer cases, poor response rate (66%),
failure to adjust for age, breast symptoms or other confounding variables limits to validity of
this result.

These findings contrast to those of Anagnostopoulos, Vaslamatzis, Markidis, Katsouyanni,
Vassilaros and Stefanis (1993) who examined women attending breast screening, including
180 later diagnosed with breast cancer, 112 with benign disease and 156 with healthy breast
tissue. A random subset of 100 women (breakdown of diagnosis unclear) completed the
Toronto Alexithymia Scale (TAS) (Taylor, Ryan, & Bagby, 1985). After adjusting for most
potential confounders there were no group differences in alexithymia.
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Type A
Type A behaviour is also related to the concept of emotional suppression and defined as an

overt pattern of behaviour characterised by being hard driving, ambitious and time conscious
and is contrasted to a Type B behaviour pattern characterised by being slower moving, less
aggressive and more easy going (Bortner, 1969). Three studies have examined Type A
behaviour in relation to breast cancer development. The details of these studies have been

described earlier.

Cheang and Cooper (1985) assessed Type A behaviour using the Bortner scale (Bortner,
1969) in a sample of 121 women with breast disease prior to biopsy and 42 healthy clinic
patients. No significant differences were detected between the groups in the overall pattern
of Type A behaviour. Individual item analysis detected significant differences between the
cancer group and controls, the distinguishing feature being the concealment of feelings,
although individual item analyses are not displayed and the validity of this procedure is
questionable. Faragher and Cooper (1990), factor analysing the Bortner type A scale, found
breast cancer patients (n=171) tended to suppress feelings, and have few personal
relationships outside of home and work, compared to 1110 women with benign disease. In
contrast, Edwards et al. (1990), controlling for age and history of cancer, found no
differences on the Bortner type A scale in 1052 women attending for breast examination and

mammography.

Emotional suppression summary

The evidence for the impact of emotional suppression or control, in particular anger, on the
development of breast cancer, is equivocal, but intriguing. A summary of study findings is
displayed in Table 2. Two prospective studies reported negative results, although one study
used a sub-scale of the MMPI based on a theoretical model currently not widely used and not
directly assessing emotional suppression; the other possibly affected by sampling bias
(response rate 34%). Five other studies reported negative results, including one assessing
anger suppression, one repression, one alexithymia and two measuring Type A personality.
Of the nine studies reporting positive results, only four were adjusted for age. Among the
highest quality studies are three positive findings, including the two reporting a positive
association with suppression of anger in women under age 50 years. These results highlight
the necessity to adjust for age and other confounders, but also suggest that suppression may
be a more important variable for younger women (possibly linked to the premenopausal
hormonal profile). Scales directly measuring suppression or control of emotions, particularly

anger, appear more sensitive than measures of general alexithymia and type A.
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Table 2: Studies examining emotional suppression and breast cancer development

Design / Authors Measures Results*

Case-control

Jansen & Muenz, 1984 Single Psychosocial Cancer subjects keep anger in*
Questions

Brémond et al., 1986 Single Bio-psychosocial ~ Cancer subjects agree it is better
Questions never to show feelings to others™®

Cheang & Cooper, 1986 Type A ns

Faragher & Cooper, 1990 Type A Cancer subjects suppress feelings

Senti-prospective

Greer & Morris, 1975 Interview assessment of  Extreme expression or suppression

Morris et al., 1981

Wirsching et al., 1985

emotional suppression
Interview assessment of
emotional suppression
Interview assessment of
emotional suppression

in cancer subjects under 50 yrs*
Suppression of anger in cancer
subjects under 50 yrs*

Cancer subjects deny current
distress, more rational, altruistic &

optimistic
Scherg, 1587 Suppression of anger, ns*
external control, pattern
A & social desirability
Grassi & Cappellari, 1988 CECS® & Hostility Cancer subjects higher CECS
Cancer subjects lower hostility
Fox et al., 1994 CECS® Cancer subjects higher CECS*
Kreitler et al., 1993 Repression ns
Todarello et al., 1989 Alexithymia Cancer subjects lower on
alexithymia
Anagnostopoulos et al, 1993 Alexithymia ns*
Edward et al., 1990 Type A ns*
Prospective
Hahn & Petitti, 1988 MMPT repression ns*

Bleiker et al., 1996

Emotional expression
and control; anti-
emotionality; rationality

Anti-emotionality high in breast
cancer*

*age adjusted 'Courtanld Emotional Control Scale "Minnesota Multiphasic Personality

Inventory
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General Personality

The investigation of general personality factors in relation to the development of breast
cancer is based on the assumption that people who develop cancer have a specific premorbid
personality structurc that predisposes them to develop cancer and considers traits beyond
emotional suppression. This area of enquiry has not produced promising results (Table 3).

Two limited prospective studies (Greer & Morris, 1975; Chen et al., 1995) and one case-
control study (Priestman et al., 1985) have reported non-significant results for cxtroversion
and neuroticism using the Eysenck Personality Inventory (EPI) (Eysenck & Eysenck, 1964).
Morris et al. (1981) reported significantly lower neuroticism using the Eysenck Personality
Questionnaire (EPQ) (Eysenck & Eysenck, 1975) in breast cancer patients compared with

controls, but only in women in the 40-49 years age group.

The results regarding hostility have been mixed, with Greer and Morris (1975) reporting no
significant differences, while Anagnostopoulos et al. (1993) reported a significant
association between low denigratory attitudes towards others and breast cancer after
controlling for age and other risk factors. Grassi and Cappellari (1988) also report breast
cancer cases having significantly lower state hostility in comparison to benign controls in a
sample of 76 women undergoing breast biopsy (p=0.02). However, significant differences in
age and socio-economic status between the groups were not controlled for in analysis, nor

were other risk factor variables for breast cancer considered.

Three other studies report significant findings. Scherg (1987), using a modified psychosocial
questionnaire (Bahnson & Bahnson, 1979) assessed women attending a breast chnic,
matched on age and reason for consultation, and controlling for “fear of breast cancer”.
Breast cancer subjects were less anxious and more committed to social and religious norms,
while there were no differences for paranoid sensitivity, authoritarianism, dependence,
external control, or somatic symptoms (Scherg, 1987). Bleiker et al. (1996) (described
carlier) observed a small increase in cancer risk (19%) in women who were less likely to

trust their feelings or let their behaviour be influenced by emotions.

Some intriguing results come from a semi-prospective study examining psychosomatic
characteristics in 77 women awaiting breast biopsy (18 cancers, 59 benign disease),
classified as psychotic, poorly organised neurotic or well organised neurotic (Jasmin, Le,
Marty, Herzberg, & Psycho-Oncology Group, 1990). Multivariate analysis adjusted for age,
family history, age at first de]i\}ery and parity found women with a poorly organised neurosis

or psychosis were at increased risk of breast cancer (RR=17.8, p<0.009). More specifically,
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women with excessive sclf-esteem (RR=10), unresolved recent grief (RR=7.5) and a
hysterical disposition (RR=8.2) were more likely to develop breast cancer. However, the
psychosomatic classifications are not well defined and no inter-rater reliability data were

presented. Consequently, it is difficult to assess the importance of these findings.

In summary, there is little consistency in the results for general personality traits in relation
to breast cancer development. Extroversion/introversion, authoritarianism, rationality,
dependence, external locus of control, religiosity and commitment have been found to be
unrelated to breast cancer. Lower hostility has been associated with breast cancer in two out
of three studies and anti-emotionality was found to result in a modest increase in breast
cancer risk in one study. One study reported a significant relationship between impaired
mental state (psychosis or neurosis) and the development of breast cancer. However, mental

state ratings were based on subjective judgments and no inter-rater reliability was reported.
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Table 3: Studies examining general personality and breast cancer development

Design / Authors Measures Results*
Case-control
Priestman et al., 1985 EPT° ns*
Semi-Prospective
Greer & Morris, 1975 EPT’, hostility, social ns*

adjustment

Morris et al., 1981 EPQ® ns*
Chen et al., 1995 EPI* ns*
Scherg, 1987 Bahnson & Bahnson (1979) More committed to social &

Grassi & Cappellari,
1988
Jasmin et al., 1990

psychosocial questionnaire

Symptom Questionnaire
(Kellner, 1976)

Psychosomatic Interview

religious norms. No differences for
paranoid sensitivity, dependence,
autheritarianism, external control*
Low state hostility (p=0.02)*

Poorly organised neurosis or
psychosis (RR*=17.8)*

Anagnostopoulos et al.,  Personality Deviance Scale  Low denigratory attitudes®
1993 (Bedford, 1978)
Prospective

Bleiker et al., 1995

(SAQ-NY

Antiemotionality (OR’=1.19)*

*age adjusted “Eysenck Personality Inventory PEysenck Personality Questionnaire °Self Assessment

Questionnaire-Nijmegan “Relative Risk

*Odds Ratio
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Anxiety and Depression

“The cases are so frequent in which deep anxiety, deferred hope and disappointment are
quickly followed by the growth and increase of cancer, that we can hardly doubt that
mental depression is a weighty addition to the other influences favouring the

development of the cancerous constitution.” (James Paget, 1870, in Greer, 1979).

Several authors have suggested that chronic levels of negative emotions may contribute to
the development of cancer. It is possible that negative responses enhance the impact of
stressful life events or that negative emotions are a proxy measure of stress. Alternatively,
anxiety and depression may have an independent effect on the development of cancer. Few
studies measure negative emotions, life event stress and coping style together, so it is

difficult to tease out these inter-relationships.

While there is a long history of anecdotal evidence linking depression and the development
of cancer, implying a causal association, the empirical evidence is unconvincing. Often
quoted in support of a relationship between depression and cancer are a number of
longitudinal studies assessing depression or depressive symptoms at a single point in time
and assessing subsequent cancer incidence. A recent meta-analyses of such data concluded
that while both depression and cancer are common, the evidence for an association between
depression and cancer is at best weak (McGee, 1994). Studies directly examining an
association between depression and the development of breast cancer similarly provide little

support for such a relationship (Table 4).

One case-control study reports significantly more depressive symptoms in the two years
prior to onset of breast cancer symptoms in 87 breast cancer patients compared with age and

parity matched control (Forsén, 1991).

A number of quasi-prospective studies have examined the association between depression
and breast cancer using a variety of definitions, including trait depression, depressive
illnesses, and current depressive symptoms as assessed by a range of measures. The results
have been remarkably consistent. Greer and Morris (1975) found no differences on current
levels of depressive symptoms or for a history of medically treated depressive illness within
the previous five years in a sample of women undergoing breast biopsy. Similarly,
Schonficld (1975) reported no differences in depressive tendencies as assessed by the MMPI
(Hathaway & McKinley, 1951) in an Israeli sample of women undergoing biopsy. Chen et
al. (1996) reported no significant differences between breast cancer cases and benign
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controls on the General Health Questionnaire (GHQ). Jasmin ct al. (1990) report no
differences between breast cancer subjects and benign controls for latent depression,
essential depression or acute depression as examined by an open-ended psychosomatic

imterview.

Aragona, Muscatello and Mesiti (1997) report the exception in a psychosomatic study of 149
women prior to diagnostic breast surgery. Although there were no differences on MMPI
depression scores (Hathaway & McKinley, 1951) or the Hamilton Depression Rating Scale
(Hamilton, 1967) between 108 breast cancer patients and 41 benign breast disease controls,
significantly more of the cancer group (64%) than benign controls (24%) met DSM-III-R
(American Psychiatric Association, 1987} criteria for a mild depressive disorder (p=0.005).

The three semi-prospective studies that have considered chronic or trait anxiety in relation to
breast cancer development provide no evidence to support such a claim. Schonfield (1975)
found no evidence for chronic anxiety as measured MMPI (Hathaway & McKinley, 1951).
However, Scherg (1987) reported benign controls being characteristically more anxious than
breast cancer cases, while Morris et al. (1981) report benign controls scored marginally

higher on trait anxiety compared with breast cancer cases.

Two prospective studies have examined depression with respect to the development of breast
cancer. The largest study administered the MMPI (Hathaway & McKinley, 1951) to 8932
women enrolled in the Walnut Creck Contraceptive Drug Study. This sclf-report measure
assesses stable personality traits, including depression. Computer-stored hospital discharge
records revealed 117 of these women had developed breast cancer in the subsequent 12-14
years. After adjusting for a number of confounding variables, no significant differences were
detected for depression between the 117 women who developed breast cancer and healthy
women (Hahn & Petitti, 1988).

Bleiker et al. (1996) similarly report negative results in a prospective study carried out in
conjunction with a breast screening program. All women over 43 years of age in the Dutch
city of Nijmegan were invited to attend breast screening and complete a self-report
questionnaire encompassing well validated personality scales including trait measures of
depression and anxiety (SAQ-N) (van der Ploeg, 1989). Of the 9705 respondents (34%
response rate), 131 were later diagnosed with breast cancer and compared with 771 age-
matched controls. Logistic regression analyses, controlling for a number of somatic risk
factors, detected no differences between cases and controls for trait depression or trait
anxiety (Bleiker et al., 1996).
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In summary, the evidence of an association between depression and/or anxiety and the
development of breast cancer is poor. Both prospective studies and four of the five semi-
prospective studies reported no association between depression and breast cancer
development. One study found that dysthymia, but not major depression, associated with
breast cancer, and a case-control study has reported more depressive symptoms in the breast
cancer group. Of four studies examining trait or chronic anxiety, three reported negative
results, while one, contrary to expectation, found that the benign control group scored higher

on trait anxiety than breast cancer cases.

Table 4: Studies examining depression or anxiety and breast cancer development

Design / Authors Depression Results* Anxiety Results*
Measure Measure

Case-control

Forsen et al., 1991 Depressive Higherin Ca - -
symptoms (2 yrs) pts

Semi-prospective

Greer & Morris, 1975 Current symptoms ns - -

Depressive illness ns

Schonfield, 1975 MMPE ns Chronic ns
Anxiety
Morris et al., 1981 - - Trait anxiety ns
Scherg, 1987 - - Trait anxiety Lower in
cancer pts

Jasmin et al., 1990 Acute, essential, ns - -

latent depression
Chen et al., 1995 GHQ" ns - -
Aragonactal, 1997 MMPI'/HDRS® ns - -

Dysthymia Higher in Ca

pts

Prospective
Hahn & Pettiti, 1988 MMPI* ns - -
Bleiker et al., 1996 Trait Depression ns Trait Anxiety ns

*age adjusted "Minnesota Multiphasic Personality Inventory °General Health Questionnaire “Hamilton
Depression Rating Scale
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Coping Styles
Folkman and Lazarus (1980) define coping as “the cognitive and bchavioural efforts made to
master, tolerate, or reduce external and internal demands and conflicts among them”. They

distinguish between problem-focused coping that deals with the source of the stress and
emotion-focused coping that regulates stressful emotion. Defense mechanisms are defined as
“patterns of feelings, thought, or behaviours that are relatively involuntary and arise in
response to perceptions of psychic danger. They are designed to hide or alleviate the
conflicts or stressors that give rise to anxiety” (American Psychiatric Association, 1987).
There is evidence to support the assumption that individual’s have some consistency in their
pattern of coping (Folkman & Lazarus, 1980; Andrews, Singh, & Bond, 1993).

A distinctive style of coping is a central feature of the theorized Cancer Prone Personality.
Greer and Watson (1985) describe a rigid and defensive behavioural style of responding to
stress in which behavioural reactions are suppressed. Temoshok (1987) identifies a
repressive coping style, in which personal needs are abrogated in favour of the needs of
others, characterised by co-operative, unassertive, appeasing and accepting behaviour. While
coping style has been suggested as a potential mediator in the relationship between stress and
breast cancer risk (Bahnson, 1981; Watson et al., 1984), surprisingly few studies have

directly examined individual differences in coping strategies (Table 5).

Earlier studies examined responses to stress, rather than coping style or coping strategies
used to deal with stress. Greer and Morris (1975) interviewed 160 women prior to breast
biopsy obtaining a history of recent life events and responses to those events. One third of
the sample were reported to habitually react to stressors with denial and two thirds habitually
faced stress realistically, although details of the interview process are scarce. No differences

were detected between breast cancer cases and controls in their responses to stresses.

Schwarz and Geyer (1984) used a psychological instrument designed to measure “action
control”, described as an indicator of reactions to stress, in a small limited prospective study
of women undergoing biopsy. Among the 76 pre-biopsy women included in a path analysis,
and adjusting for age and family history, there was no association between action control and

breast cancer risk.

In contrast, Watson et al. (1984) and Pettingale et al. (1984) report significant differences in
coping style in a sample of 30 breast cancer patients and 27 controls exposed to
experimentally induced stressors in the form of video-taped material. Breast cancer patients
scored significantly higher than controls for repressive coping style, as measured by the
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Crowne-Marlowe (1960) scale of social desirability.

Wirsching et al. (1985) used an undefined semi-structured interview to rate 56 women
undergoing breast biopsy on a number of psychological variables on the basis of explicit
statements of the patients. The 18 women later diagnosed with breast cancer were rated as
more optimistic, self-sufficient, avoidant of conflict and harmonising in the face of stress.
The significance of these findings are difficult to interpret, given the lack of detail of both
the interview and rating system, the small sample, muitiple statistical comparisons and
significant age differences between the groups.

Cooper and Faragher (1992) asked an undefined sample of 2163 women undergoing breast
examination to describe methods used to cope with stressful events, creating a checklist of
the 36 most commonly reported items based on the Ways of Coping Checklist (Folkman &
Lazarus, 1980). Principle component analysis identified five factors, labeled as denial
(avo_idance strategies), internalise (use internal resources), externalise (maximizing use of
social support), emotional outlet (outward expression of emotion such as tears or wishful
thinking) and anger (outward expression of emotion via explosive and directed anger). Few
differences were detected in their large case-control study after adjusting for age, despite

some 130 tests of significance.

Edwards et al. (1990) used a 38 item version of the Ways of Coping Checklist (Folkman &
Lazarus, 1980), in a sample of 1,052 women undergoing breast examination. Factor analysis
produced four coping factors labeled maladaptive, denial/avoidance, seeking social support
and venting. No differences were detected in breast cancer risk for either individual items or
the four coping scales. Testing for an interaction effect, additional analysis revealed that
coping did not modify the effect of life event stress on breast cancer risk, after adjusting for
age and history of breast cancer.

Chen et al. (1995) employed the Coping Strategies Inventory (Tobin, Holroyd, & Reynolds,
1984) in 119 women undergoing biopsy. Contrary to their hypothesis, women who
confronted stress by working out a plan to deal with the problem were at higher risk of breast
cancer (OR=5.12; CI 1.46-17.89), independent of life events, and adjusted for age, family
history, menopausal status, personality, tobacco and alcohol use. This group also reported a
significant increase in breast cancer risk for women experiencing a severely threatening life
event and confronting stress by focusing on the problem at hand (OR=3.1; CI 1.18-8.19). It
is unclear, however, if this interaction was tested on the whole sample and/or in their
multivariate modet (Chen et al,, 1995),
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In summary, the evidence for an association between responses to stress or coping style and
breast cancer is scant, inconsistent, and insufficient to derive a conclusion. Three of the
seven studies described have reported positive findings, offering some support of an
association between a repressive coping style and breast cancer, although the quality of some
studies limits their credibility. Most intriguing is the result of a small but high quality study
that reported confronting stress significantly increased the risk of breast cancer, a result
contrary to expectation. Only two studies have considered the interaction of coping style and
life event stress on breast cancer risk, one non-significant, and the other reporting a
significant interaction between severely threatening events and dealing with stress by
confronting it, although this interaction does not appear in the final multivariate model.

Table 5: Studies examining coping styles and breast cancer development

Design / Authors Measures Results*

Case-control

Pettingale et al., 1984 Responses to stress ns*
Cooper & Faragher, 1992  Ways of Coping ns*
Checklist
Semi-prospective
Greer & Morris, 1975 Responses to life ns*
events
Schwartz & Geyer, 1984 Action control ns
Wirsching et al., 1985 Responses to stress Cancer group optimistic, self-
sufficient, avoid conflict,
harmonising
Edwards et al., 1990 Ways of Coping ns*
Checklist
Chenet al., 1995 Coping Strategies Cancer group confront stress
Inventory (OR’=5.12; 1.5-17.9)*

*age adjusted "Odds Ratio
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Social Support

Social support is generally defined either structurally in terms of the number of individuals
within one’s social network, or functionally in terms of the availability of trusted individuals
(Henderson, Duncan-Jones, Byme & Scott, 1980; Bloom, Kang, & Romano, 1991). Most
research examining the relationship between social support and breast cancer focuses on the
role of support after diagnosis (Bloom, 1982; Funch, 1983; Neuling & Winefield, 1988;
Zemore, 1989; Waxler-Morrison, Hislop, Mears, & Kan, 1991; Ell, Nishimoto, Mediansky,
Mantell, & Hamovitch, 1992; Spiegel, 1992; Koopman, Hermanson, Diamond, Angell, &
Spiegel, 1998; Komblith, Herndon II, Zuckerman, Viscoli, Horwitz, Cooper, et al., 2001).
Only four studies have considered social support in relation to the development of breast

cancer, three of them in conjunction with life event stress.

Both Cooper, Davies Cooper, & Faragher (1986) and Edwards et al. (1990) used an
unspecified inventory to assess the number of people an individual could turn to in a crisis
and their relationship to that person. Cooper et al. (1986) found no differences in the number
of supports available; differences in who was available for support were consistent with a
confounding effect of age. Edwards et al. (1990) reported no differences in the number or
relationship of social supports, nor did social support interact with life event scores in
predicting diagnosis. Based on work by Brown and Harris (1978, 1989), Geyer (1991, 1993)
proposed social support as modifying the effect of stressful life events. In his study, social
support was rated for individual events, although the details are not clearly described.
However, high corrclation of “lack of social support” with “life evenis” precluded the
inclusion of support in the model. Bleiker et al. (1996) used the Sarason Social Support
Questionnaire (Sarason, Levine, Basham, & Sarason, 1983) to quantify the availability and

satisfaction with social support and found no association with breast cancer risk.
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Summary and Conclusions of Psychosocial Research

In general, the evidence for a relationship between psychosocial factors and breast cancer is
weak, at times inconsistent and far from convincing. The strongest predictors are emotional
suppression (especially of anger) and severely threatening lifc events, including the loss of a
significant other. Although the available evidence does mot support a major role for
psychosocial factors in breast cancer development, few studies have been of sufficient
quality to state definitively that such a role does not exist.

Few well designed studies report an association between life event stress and breast cancer.
The exception are two small studies using the Brown and Harris LEDS that report severely
threatening events predict breast cancer risk. These results suggest there may be some
threshold for severity of stressors that is critical, rather than the number and type or the
cumulative effect of minor stressors. The failure of studies isolating specific life changing
events such as death of a spouse and divorce to find an association with breast cancer

suggests that this selective approach of assessing life events may not be useful.

There is no evidence that social support, or chronic anxiety or depression affects breast
cancer development. Similarly, general personality factors appear to be unrelated to breast
cancer risk, the exception being one study showing rationality/antiemotionality slightly
increasing breast cancer risk. Ten out of nineteen studies reported that suppression of
emotions, particularly anger, is predictive of breast cancer, especially in younger women,
however many of these had design flaws and no attempt has been made to integrate

repression with life event data.

A significant weakness in this area of rescarch is the essentially atheoretical approach to
examining clearly interrelated psychosocial concepts in a multi-factorial disease such as
breast cancer. Progression in the understanding of the role of psychosocial variables in breast
cancer development and the mechanisms by which they exert their effects, requires the
guidance of a model that acknowledges links with the endocrine, nervous and immune
systems. Sufficient power to test such a model requires sample sizes considerably larger than
most studies to date, cssential for the interaction between variables to be explored, rather
than simply measured concurrently. With little data available on the way in which the
various independent but clearly interrelated psychosocial variables of life event stress,
coping style, social support, affect and personality interact in relation to breast cancer

development, examining these interactions would be a useful starting point.

41



Methodological Considerations

To some extent, inconsistencics reported in this field of research can be attributed to
methodological limitations of many studies, although more recent studies have improved
methodology. To date, many studies have reported on small sample sizes and convenience
samples with indeterminate bias. Cases and controls from different sources were sometimes
combined. Comparison groups were frequently selected from different source populations
than the cases, making accurate data interpretation impossible. Data were rarely adequately
adjusted for potential confounders, in particular age and few studies consider other well
established risk factors. Multivariate analysis estimating the independent effect of
psychosocial factors on breast cancer risk is rare, although more recent studies have
improved methodology. It is therefore not surprising that this field of research has yiclded
inconsistent findings. Some of these limitations in design, sampling and measurement are
discussed further below.

Atheoretical Approach
Few studies in this area have been guided by theoretical considerations when examining the

relationship between psychosocial variables and breast cancer. Although theorics such as the
Cancer Prone Personality have grown from an attempt to explain the conflicting results of
‘multiple studies, little research has been conducted as a direct attempt to test clearly defined
theoretically based hypotheses. One exception is the Geyer (1991, 1993) study (described in
detail in lifc event stress section) examining life event stress, conceptualized within a model
of stress encompassing the influence of vulnerability factors and outlining a clear set of

hypotheses to be tested.

The essentially atheoretical approach to examining clearly interrelated psychosocial concepts
in a multi-factorial disease such a breast cancer is a significant weakness. Progression in the
understanding of the role of psychosocial variables in breast cancer development and the
mechanisms by which they exert their effects, requires the guidance of a model, which
acknowledges links with the endocrine, nervous, and immune systems. Although the existing
evidence linking psychosocial factors to breast cancer is inconclusive, theories proposed in
an attempt to assimilate common themes from empirical findings regarding psychosocial
variable and cancer, such as Greer and Watson (1985), Temoshok (1987) or Hilakivi-Clarke
et al. (1993), have been rarely utilised or tested.
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Research Design

While a prospective design is the ideal approach, averting many of the difficulties associated
with the potential influence of a cancer diagnosis on retrospective reporting, the large sample
sizes and prolonged time frame required to ensure adequate power, precludes its widespread
use. The majority of studies to date have a limited prospective or case-control design. A
limited prospective study is one in which the number of subjects required for analysis is
limited by selecting those known to be at risk, such as women undergoing breast
examination or breast biopsy. These studies arc usually hospital-based with attendant
sampling bias. Their strength, however, is in their capacity to evaluate psychological
variables in subjects prior to confirmation of breast discase under similar conditions.
Nevertheless the a priori probability of being diagnosed with breast cancer may not be the
same for all participants, with some subjects correctly predicting their diagnosis prior to
results being confirmed, particularly among those who have undergone examination prior to
referral (Scherg, 1987).

Awareness of diagnosis introduces the potential for over-reporting of psychosocial variables
such as life event stress in an attempt to explain their illness; alternatively repression or
denial may result in minimization (Barraclough, 1996; Burke, 1997). Differences in
anticipation of diagnosis have been found to influence self-report psychosocial data, and
controlling for anticipation of diagnosis reduced previously reported differences between
cases and controls (Scherg, 1987). Consistent with the claimed influence of “awareness” of
diagnosis is the finding that post diagnosis repression and defensiveness increases (Kreitler
et al,, 1993).

The impact of suspected knowledge of diagnosis on the reporting of life event stress is less
clear. Geyer (1992) found that women who correctly suspected their breast cancer diagnosis
were more depressed prior to diagnosis; depression was not, however, associated with the
reporting of life events, refuting the notion of recall bias. Despite the superiority of a limited
prospective design in reducing biases, care is required to minimizing the likelihood of
subjects suspecting their diagnosis ahead of time and to ensure all subjects are assessed

under identical conditions.
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Control Group

Related to the issue of design is the choice of an appropriate comparison group. While
subjects with benign disease may undergo the same process of testing to confirm their
diagnosis as those with breast cancer and thus share the same apprehensiveness, women with
benign breast disease are also at greater ultimate risk of developing breast cancer than
women without breast disease (Kelsey, 1993). However, the suggestion that a general
population sample would be a more appropriate comparison than women with benign breast
disease is also problematic. Differences in conditions of testing between groups may lead to
any group differences being erroneously excessive (Greer, 1978). To guard against the
potential biases that may be introduced via sampling, the source of both cases and controls
need to be clearly identified and when collected from varying sources their data separately
reported.

Confounders

A number of potential confounders in the form of well established risk factors ideally need to
be considered in design and/or analyses. These include age, age at menarche, age at first full-
term pregnancy, age at menopause, family history, and body mass index. Many studies have
failed to adequately consider epidemiological factors that may confound results of
psychological associations with cancer risk (Cella & Holland, 1988). The pathways by which
psychological factors may influence breast cancer development are unclear, and may be
direct by affecting the immune, nervous or endocrine system or indirect by behavioural
means, such as diet, exercise or sleep. As a number of the psychosocial variables being
examined in relation to developing breast cancer are also associated with established risk
factors for the disease, the potential problem of confounding becomes apparent (Cella &
Holland, 1988).

The most common difficulty is managing significant age differences between breast cancer
cases and controls. Wﬁﬂe some studies attempt to adjust for age differences statistically, it is
not always successful (McGee et al., 1996). This is evident in the Cooper et al. (1993) study
where the significant group differences in the type and severity of life events were reported
to increase the risk of breast cancer (detailed in life event stress section). However, the
pattern of younger women experiencing more events and older women experiencing fewer
events but of a more serious nature, such as illness and bereavement, is well documented as
being related with age (George, 1989).

A family history of breast cancer, or more specifically the development of breast cancer ina
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mother, sibling or child (or their death) is a significant life event. In these situations family

history will be a major confounder.

Time Frame

Uncertainty as to the length of time between cancer initiation and clinical manifestation
potentially complicates examination of psychosocial variables in relation to the onset of
breast cancer. This issue is of particular importance in attributing a causal role for life event
stress that occurs after the initiation of cancer. While the latent period of breast cancer
development is estimated to be up to 18 years (Fox, 1978; Friberg & Mattson, 1997), the
proposed relationship between life event stress and breast cancer appears to be associated
with promoting tumour growth, rather than tumour initiation. Unless there is a critical time
in tumour development in which the impact of stress is greater, presumably the longer the

time frame studied, the stronger the association between life events and breast cancer.

Most studies have recorded life event stress within two to five years prior to clinical
presentation. Recording of life events over extended time frames introduces a potential for
error in recall details. The fall-off in reporting of events using the checklist approach rapidly
decreases for periods greater than six months (Funch & Marshall, 1984). Recall of events via
interview, such as the Life Event and Difficultics Schedule, however, has been reported as
reliable for up to ten years (Brown & Harris, 1989). Methods of measuring life event stress

are discussed below.

Measuring Stress

A variety of approaches have been used in this area of research to assess life event stress,
with unequal success. The life event inventory approach used most often has had mixed and
at time contradictory results. A major limitation of the inventory approach is its inability to
distinguish between events of a trivial nature (Paykel 1983). However, the suggestion that
life event stress may only be adequately examined by population record studies, comparing
events of equal magnitude, avoiding contamination by recall and investigator related biases,
is overly simplistic (Barraclough, 1996). Restricting the indication of stress to specific events
such as widbwhood and/or divorce does not allow antecedent factors such as the illness
leading to death, or the degree of attachment to be included (Jones, Goldblatt, & Leon,
1984).

The LEDS provides a comprehensive approach of assessing life event stress, based on solid

theoretical model acknowledging interactions with other psychosocial variables, and is
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compatible with psychobiological models. It has already produced some consistency in
results in the area of breast cancer development, and in other areas of research (Brown, 1981,
Brown, Adler, & Bifulco, 1988; Tennant, Langeluddecke, Fulcher, & Wilby, 1988; Brown &
Harris, 1989; Bennett, Beaurepaire, Langeluddecke, Kellow, & Tennant, 1991; Tennant,
Palmer, Langeluddecke & Jones, Nelson, 1994; Tennant, 1994; Bennett, Tennant, Piesse,
Badcock, & Kellow, 1998b).

Research Aims

The study presented in this thesis aims to examine the interactions between specific
psychosocial variables and their role in the development of breast cancer. The psychosocial
variables of interest are life event stress, personality, coping style, affect and social support.

The Hilakivi-Clarke et al. (1993) model provides a comprehensive approach for examining
psychosocial variables within a model of stress and illness. The model proposes that the
presence of stress itself is not the crucial factor in cancer development, rather the interaction
between stressors, personality, and social support that alters an individual’s ability to cope
which in turn mediates breast cancer risk via alterations in neuroendocrine and immune
functioning (Hilakivi-Clarke et al., 1993). This model not only allows, but also demands,

that the interactive effects of various psychosocial variables be examined.

Other theorics that have developed from an attempt to assimilate some of the themes from
empirical findings regarding psychosocial variable and cancer are also of interest. Greer and
Watson (1985) focus on Type C or cancer prone behaviour, possibly linked to the degree of
emotional suppression and having an associated biological response. The model assumes that
whatever the initial cause of cancer, tumour growth may be promoted by both the intrinsic
properties of the tumour and homeostatic controls regulating cell growth and function. With
no logical reason to exclude them, psychological factors are postulated as a part of the
homeostatic control system. They hypothesize that in certain individuals, psychological
factors contribute to cancer growth, via their interaction with biological systems. The central
component of Type C behaviour is suppression of emotional responses, particularly when

angry, and this behaviour pattern is proposed to increase autonomic arousal during stress.
Temoshok (1987) describes a “Cancer Prone Personality”, predisposing some individuals to

develop cancer and progress more quickly through its stages. The major components of the

personé]ity profile are specific personality traits of stoicism, niceness, perfectionism,
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sociability, conventionality and rigid defensive controls; difficulty in expressing emotions
and a tendency toward helplessness/hopelessness. The key feature of the Greer and Watson
(1985) Cancer Prone Behaviour, emotional suppression, is incorporated in the Temoshok

theory.

Although these models focus on different aspects of the psychosocial data, they are not
incompatible. Specific features of the Cancer Prone Personality or Coping Style can be
tested within the Hilakivi-Clarke et al. (1993) model. A number of specific hypotheses are
proposed on the based of past empirical research and tested according to the model proposed
by Hilakivi-Clarke et al. (1993) displayed in Figure 1.

STRESSORS/
LIFE EVENTS
L1FE STYLE: DIETARY HABITS,
& ALCOHOL
PERSONALITY ¢
ABILITY TO COPE
<>
WITH STRESS
SOCIAL SUPPORT ¢
NEUROENDOCRINE IMMUNE
ALTERATIONS X ALTERATIONS
BREAST
CANCER

Figure 1: Hilakivi-Clarke et al. (1993) model of psychosocial factors in the development

of breast cancer
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While the Hilakivi-Clarke et al. (1993) model includes proposed neurohumoral and immune
pathways via which psychosocial variables may exert their influence, an attempt to
investigate these is beyond the scope of this thesis. The first step required, and the aim of the
current study, is to ascertain whether psychosocial variables are associated with breast cancer
development. This question is important, not only to clarify clinical and empirical
observations, and community belief that stress or depression is a factor in the development of
cancer, but because if such a link does exists, an opportunity may exist to intervene to reduce

the risk or prevent the development of breast cancer.

In designing the study, particular effort has been made to address some of the
methodological limitations identified in past research. Therefore, a semi-prospective design
is employed, sampling from a community-based breast screening population sourced from
one geographical and social areca. Women with existing breast cancer or with breast
symptoms prompting screening arc excluded. Multiple psychosocial variables are examined
simultaneously, using widely validated and reliable measures, including the Life Events and
Difficulties Schedule to assess life event stress. A large sample size ensures adequate
statistical power to test for the interaction between the psychosocial variables. Established

risk factor variables are considered as confounding variables.

The study examines individual psychosocial variables in two related but separate domains,
before their interrelationships are cxamined. Firstly, the psychological characteristics
proposed by Temoshok’s (1987) Cancer Prone Personality and Greer and Watson’s (1985)
Type C behaviour are examined as independent risk factors for breast cancer development.
These characteristics include suppression or control for negative emotions, defense style or
emotion focused coping style, locus of control or behavioural focused coping style, self
esteem or trait depression, trait anxiety, state anxiety and depression. Secondly, on the basis
of existing empirical evidence life event stress is examined as independent risk factors for
breast cancer development. Thirdly, guided by the Hilakivi-Clarke et al. (1993) model, the
interaction between, life event stress, coping style, emotional control, and social support, are

examined in relation to breast cancer diagnosis.
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Hypotheses

The hypotheses to be tested are:
Hypothesis 1: Particular trait personality variables are more common in women with breast
cancer than women without cancer. Specifically:

e Type C Personality style is more common in breast cancer subjects, reflected by a
less mature coping style, lower perceptions of personal control;

e Cancer subjects have more difficulty in expression of negative emotions,
particularly anger, and will score higher on emotional expression directed inwards,
higher control of emotions and lower external expression of emotions;

o A tendency toward helplessness or hopelessness is more common in cancer subjects,
reflected by lower self esteem, lower trait anxiety, lower state anxiety and more

common state depression.

Hypothesis 2: Life event stress, above a critical threshold of severity, increases the
likelihood of breast cancer deirelopment. Specifically:
o lifc events or ongoing (chronic) difficulties independently rated as highly or
severely threatening in nature will increase the risk of breast cancer development;
o life events or ongoing (chronic) difficulties independently rated at lower levels of

threat have no independent effect on breast cancer risk.

Hypothesis 3: A more mature defense style acts as a buffer against the negative influence of
life event stress on the risk of developing breast cancer. Specifically:
» More frequent use of a mature defense style will reduce the impact of life event
stress on the risk of developing breast cancer;
s Less frequent use of a mature defense style will increase the impact of life event

stress on the risk of developing breast cancer.

Hypothesis 4: Emotion suppression and control affects the impact of life event stress on the
risk of developing breast cancer. Specifically:

e A tendency toward inward expression of emotions or higher levels of emotional
control will increase the impact of negative life event stress on the risk of developing
breast cancer;

e A tendency toward outward expression of emotions will reduce the impact of

negative life event stress on the development of breast cancer.
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Hypothesis 5: Social support is a vulnerability factor that moderates the impact of highly
threatening or severely threatening life evemts and difficulties on the risk of developing
breast cancer. Specifically:
e Good social support will buffer the impact of life event stress on the risk of
developing breast cancer,
e Poor or absent social support will increase the impact of life event stress on the risk

of developing breast cancer.

Presentation of Thesis

The study conducted for this thesis is presented as a series of published articles. Chapter 2
describes the research design and methodology of the study. Chapter 3 contains the first
paper that presents data related to established risk factors for developing breast cancer.
Chapter 4 contains the second paper presenting the data examining the trait characteristics of
the Cancer Prone Personality. Chapter 5 contains the third paper presenting the data
examining life event stress as an independent risk factor for developing breast cancer, and
the interactions between life event stress, coping style, emotional expression and control, and
social support, in relation to the development of breast cancer. Chapter 6 summarizes the

result of the study, discusses limitations of the study and suggestions for future research.
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CHAPTER 2: METHOD

Sample and Study Design

A semi-prospective design was employed enabling subjects to be assessed under similar
conditions and avoiding the potential influence of a cancer diagnosis on the assessment of
psychological data. The target population was a community bascd breast screening program.
As part of the National Breast Screening Program, biennial mammography is recommended
for women over the age of 50 years. BreastScreen NSW provides a standardized screening
free of charge to all women over the age of 40 years. The screening program also ensured a
community sample rather than a hospital or clinic sample, allowing a “normal” cohort for
comparison, well matched geographically and socioeconomically and minimizing self-
selection bias. Women attending screening were asymptomatic and therefore unlikely to
“know” ahead of time they had cancer.

Participants

Women were recruited from the assessment clinics of the Northern Sydney and Lower
Central Coast Breast Screening Program in New South Wales, Australia. These women had
attended for routine breast mammography screening and were recalled for further testing on
radiological grounds. Women aged between 50-69 years of age are actively recruited for
screcning from the electoral rolls and formed the bulk of the sample. Free mammograms,
however, are available for all women over age 40 without referral. Approximately 10% of
women screened during 1994-1997 were recalled for further testing. Ethics approval was
given for this study from the University of Sydney and the Royal North Shore Hospital

Medical Research Committee.

The inclusion criteria were:
o attendance for further assessment following routine breast screening;
e age 40 years or older;
e adequate command of the English language to complete questionnaire and

interview.
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The exclusion criteria were:

e a prior personal history of breast cancer;

e breast symptoms prompting screening;

* knowledge of test results;

e physical or psychiatric impairment inhibiting completion of questionnaire and/or

interview

Procedure

On arrival at the clinic, women were provided with a written information leaflet, informing
them of the study and inviting them to participate in research titled “Lifestyle Factors and
Breast Health” {Appendix I). At the request of staff at the screening centre, direct reference
to breast cancer was avoided, and “breast health” was used in its place.

Women spent between two to five hours at the clinic during which time further
mammography, ultrasound, physical examination and fine needle biopsy were performed as
indicated. Preliminary results were usually available by the end of the clinic. Between tests,
women returned to a central waiting room. Utilising the waiting time, the women were
individually invited to participate in the research. Participation involved a self-administered
questionnaire taking approximately 25 minutes to complete and, for some, an interview.
Women who required a needle biopsy to confirm diagnosis were approached for an interview
once written consent for biopsy procedure was given and before test results were available.
Figure 2 summarises the diagnostic procedures undertaken by the breast screening
assessment clinic, the diagnostic categories, and the components of the psychosocial study
that subjects were eligible to participate in. Written consent for participating in the research
was obtained from all participants (Appendix II}).

Measures

Questionnaire Measures

Part 1: Demographic and Somatic Risk Factors

Part one of the self-report questionnaire consisted of questions related to demographic
variables and somatic risk factors {Appendix III). The demographic variables examined
included age, marital status, level of education, past and present type of employment.
Somatic variables examined included: family history of breast cancer; history of benign
breast disease; parity; age at birth of first child; menopausal status; history of oral

contraceptive use and current use of hormone replacement therapy; height and weight;

52
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Part 2;: Psychosocial Questionnaires

Part two of the questionnaire contained a number of psychosocial measures. These self-
administered questionnaires were employed to assess three domains of Temoshok’s (1987)
Cancer Prone Personality:
. personality dimensions of defense style, locus of control of behaviour and self-
esteem;
» emotional expression and control; and

o affect dimensions of trait anxiety, state anxiety and state depression.
The questionnaire measures used in this study are summarized in Table 6 and each

questionnaire is provided in Appendix IV-IX. Each measure is described and discussed

below.

Table 6: Summary of psychosocial questionnaires

Dimensions Questionnaires and Factors
Personality Defense Style Questionnaire (DSQ-40) (Andrews et al., 1993)
Mature
Immature
Neurotic

Locus of Control of Behaviour (LCB) (Craig, et al., 1984)

Self-Esteem (Rosenberg, 1965)

Emotional Expression Emotional Expression & Control (EEC) (Bleiker et al,, 1993)

and Control Emotional Expression-In
Emotional Expression-Out
Emotional Control

Affect Trait Anxiety (Spiclberger, et al., 1979)

Hospital Anxiety & Depression (Zigmond & Snaith, 1933)
State Anxiety
State Depression
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Defense Style

Defense mechanisms are “patterns of feelings, thoughts, or behaviours that are relatively
involuntary and arise in response to perceptions of psychic danger. They are designed to hide
or to alleviate the conflict or stressors that give rise to anxicty” (American Psychiatric
Association, 1987). The Defense Style Questionnaire (DSQ-40) was employed to assess
emotion-focused coping strategies (Andrews, Singh, & Bond, 1993). This 40-item self-report
measure is designed to identify defense styles as defined by DSM-111-R.

The DSQ-40 vields scores for twenty individual defense mechanisms that constitute three
higher order factor scores: mature defense style, neurotic defense style and immature defense
style. Mature defense style comprises of four defense mechanisms, namely sublimation,
humour, anticipation and suppression. Neurotic defense style embraces the defense
mechanisms of undoing, pseudo-altruism, idealization and reaction formation. Immature
defense style comprises of twelve defense mechanisms: projection, passive aggression,
acting out, isolation, devaluation, autistic fantasy, denial, displacement, dissociation,

splitting, rationalization and somatization.

Defense style is presumed to be a personality trait, stable over time and situation. The DSQ-
‘40 has demonstrated internal consistency and temporal stability reflecting a trait measure.
Cronbach o coefficients are 0.68, 0.58 and 0.80 for mature, neurotic and immature factors
respectively. Test-retest correlations are 0.75, 0.78 and 0.85 for mature, neurotic and
immature factors respectively. Construct validity has been confirmed by the capacity of the
scale to distinguish between patients with anxiety disorders and controls. No gender
differences are evident, but therc is a tendency for increasing use of a mature defense style

with age.

Individual defense mechanisms are represented by two items, scored on a likert scale from 1
(strongly disagree) to 9 (strongly agree). Scores for individual defense mechanisms are
calculated by averaging the item scores, with a higher score reflecting greater use of a
defense. Factor scores are then calculated by averaging the defense mechanism scores.
Normative Australian data are available for the scale. The DSQ-40 has been useful in studies
employing a stress and coping model in relation to physical and emotional health, including
ischaemic heart disease (Tennant, Mihailidou, Scott, Smith, Kellow, Jones, et al.,, 1994),
functional gut disorders (Bennett, Piesse, Palmer, Badcock, Tennant, & Kellow, 1998a), and
psychological morbidity following disasters (Lewin, Carr, & Webster, 1998).
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Locus of Control of Behaviour

Locus of Control is the perceived relationship between external events and an individual’s
behaviour, and the extent to which events are perceived to be under personal control (Craig,
Franklin, & Andrews, 1984). An internal locus of control reflects an individual’s belief that
the relationship is attributed to personal effort, whereas an external locus of control attributes
the relationship to luck or powerful others. The Locus of Control of Behaviour (LCB) scale
was selected as a measure of problem-focused coping strategies (Craig et al., 1984).

The 14-item version of the LCB was employed, the original version modified by the removal
of three items directly related to clinical anxiety (Andrews, 1990). Designed to assess
perceived control over behaviour, this measure yields a single factor reflecting
internal/external locus of control of behaviour. Construct validity of the single factor has
been demonstrated in normal and clinical anxiety samples. LCB scores are independent of
age and social desirability. The scale has internal consistency («=0.79) and the test-retest
reliability at six months is 0.73.

Each item is scored on a likert scale from 0 (strongly disagree) to 5 (strongly agree). Six of
the items are reverse scored prior to summing the 14 item scores to obtain a total score. A
higher score indicates an external locus of control and a low score indicates an internal locus
of control. Normative Australian data are available for the 14-item version of the LCB. This
scale has been used in distinguishing different coping styles in patients with spinal cord
injury (Hancock, Craig, Tennant, & Chang, 1993), in the study of voluntary blood pressure
control (Hunyor, Bartrop, Craig, Cejnar, Liggins, Henderson, et al., 1991), stuttering (Craig
et al., 1984) and myocardial ischacmia (Tennant et al., 1994).

Self-Esteem

Self-esteem refers to feelings of self worth, with high self-esteem reflecting feelings of being
“good enough” and low self-esteem reflecting feelings of sclf-dissatisfaction or self-
contempt {Rosenberg, 1965). Rosenberg’s Self-Esteem Scale was used as a measure of trait
depression (Rosenberg, 1965). This 10-item scale measures the self-acceptance aspect of
self-esteem. Originally developed for use with adolescence, the Rosenberg Self-Esteem
Scale is the most widely used measure of global self-esteem and the items on this instrument
reflect a unidimensional factor (Shevlin, 1995).

Rosenberg’s Self-Esteem scale has demonstrated internal consistency (o=0.92) and a test-
retest reliability of 0.85 over two weeks. Validity of the scale has been demonstrated by

correlation with other measures of self-esteem, - discrimination of depressed and non-
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depressed subjects, and relationship to social and interpersonal consequences such as

shyness, anxiety, participation and leadership (Rosenberg, 1965).

Items are rated on a 4-point likert scale ranging from 1 (strongly agree) to 4 (strongly
disagree). Five items are reverse scored prior to total scores being calculated by summation
of individual item scores. Total Self-Esteem scores range from 10-40, with lower scores
reflecting higher self-esteem, This scale has been widely used in women with breast cancer
and benign breast disease controls, both before and after diagnosis, as a predictor of
psychological outcome and quality of life, and as a measure of coping with a cancer
diagnosis (Curbow & Somerfield, 1991).

Emotional Expression and Control
The Emotional Expression and Control scale (EEC) was selected to assess the expression
and control of negative emotions (Bleiker, van der Ploeg, Hendriks, Leer, & Kleijn, 1993).
Emotional expression and control reflects the extent to which an individual reports
controlling or expressing their emotions (Watson & Greer, 1983). Developed from the
Watson and Greer (1983) measure of emotional control, the focus is on anger, anxiety and
depression, and incorporates Spielberger’s (1988) concept of anger expression which
_ distinguishes between three components of anger expression: anger-in, anger-out and anger-

control.

This 18-item self-report measure yiclds scores on three factors: emotional expression-in
(EEI) which indicates expression of emotions to one’s sclf, emotional expression-out (EEQ)
indicating expression of emotions toward others, and emotional control (EC) reflecting the
extent of control over emotions (Bleiker et al., 1993). Each factor consists of three sub-scales
that allow anger, anxiety and depression to be individually examined.

The relatively new scale was developed in the Netherlands on a sample of women
participating in the population based breast screeming program. Reliability has been
demonstrated on this sample with Cronbach’s a coefficients of 0.79, 0.86 and 0.86 for EEI,
EEO and EC respectively. Test-retest reliability after two years was 0.65, 0.67 and 0.63 for
EEI, EEO and EC respectively. Emotional Control is negatively correlated with trait anger,
anxiety and depression indicating validity. Bleiker et al. (1993) reported significantly less
emotional control in 112 newly diagnosed breast cancer patients compared to healthy
controls, supporting the clinical relevance of the scale.

Items are scored on a 4-point likert scale assessing how respondents usually react, with
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scores ranging from 1 (almost never) to 4 (almost always). Factor scores are the sum of
individual item scores. Scores for the three factors range from 6-24 with a higher score
reflecting more emotional expression in, more emotional cxpression out or more emotional
control. Emotional Expression-Out is negatively correlated with age and Emotional Control
is positively associated with age. Emotional Expression-Out is ncgatively correlated with
Emotional Expression-In (-0.18) and Emotional Control (-0.23). Emotional Expression-In
and Emotional Control are not significantly correlated.

The EEC scale has been used to study the effect of a breast cancer diagnosis on self-report
personality measures (Bleiker et al., 1995), and to examine personality variables as risk
factors for breast cancer (Bleiker et al., 1996). There arc no normative Australian data
available for this scale; however, the scale was developed on women undergoing routine
breast screening in the Netherlands and comparable in age to the current study (Bleiker et al.,
1993).

Trait Anxiety

Trait anxiety refers to a relatively stable emotional characteristic of anxicty proneness
(Spielberger, Gorsuch, & Lushene, 1970). The 10-item sub-scale for trait anxiety from the
State-Trait Personality Inventory (STPI) was selected to assess trait anxiety (Spielberger,
Jacobs, Crane, Russell, Westberry, Barker, et al., 1979). Items refer to how a person
generally feels and are rated on a four point likert scale from 1 (almost never) to 4 (almost
always). Three items are reverse scored before item scores are summated for a total score.
Total scores range from 10-40 with a higher score reflecting higher trait anxiety. The sub-
scale is internally consistent (2=0.92) and reliable (0.81) (Jacobs, 1988).

The trait anxicty sub-scale of the STPI has been used in the study of breast cancer (Pettingale
et al., 1984), although not as widely as Spielberger et al’s (1970) 20-item State-Trait Anxiety
Inventory (STAI) (Morris et al., 1981; Scott, 1983; Pettingale et al., 1984; Levy, Herberman,
Lippman, & d'Angelo, 1987; Neuhaus, Zok, Gohring, & Scharl, 1994). The 10-item trait
anxiety sub-scale from the STPI was selected in preference to STAI primarily for its brevity.

State Anxiety and Depression

The Hospital Anxiety and Depression scale (HAD) (Zigmond & Snaith, 1983) was chosen to
assess state anxiety and state depression. This measure was developed to assess clinically
significant state anxiety and depression in hospital outpatients. Consisting of 14 items, seven
for depression and seven for anxiety, any refecrences to somatic symptoms that may be
influenced by physical illness have been deliberately excluded. The concepts of anxiety and
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depression in this measure are clearly distinguished.

This instrument has been widely validated and found to reliably identify clinically significant
anxicty and depression as well as accurately measure the severity of both (Alyard, 1987).
Cronbach o coefficients for cancer patients are high, a=0.93 for anxiety and =090 for
depression (Moorey, 1991). Correlations with clinician’s ratings are 0.70 for depression and
0.74 for anxiety (Zigmond & Snaith, 1983).

Items refer to how the respondent has been feeling in the last week. Scoring of items range
from (0) not at all to (3) mostly, definitely or very much. Items on each sub-scale are
summed for a total score. A total score of 11 or more on either scale represents clinically
significant mood disturbance. A score between 8 and 10 on either scale represents mild or
borderline mood disturbance. The HAD has been widely used in outpatient clinics, hospitals
and with breast cancer (Maraste, Brandt, Olsson, & Ryde-Brandt, 1992; Jelicic, Bonke, &
Millar, 1993; Eliman & Thomas, 1995; Millar, Jelicic, Bonke, & Asbury, 1993).

Interview Measures

. Life Events and Difficulties Schedule

The Life Events and Difficulties Schedule (LEDS) was used to assess the severity of life
stressors (Brown & Harris, 1978). The interview is based on the theory that social and
cnvironmental changes (or anticipation of change) that threaten the most strongly held
emotional commitments are the basis for the experience of severe stress (Wethington, et al.,
1997). Stressors identified at interview are independently rated for severity of contextual
threat with reference to relevant personal circumstances, but excluding the subjective

reaction and emotional response to the stressor.

The interview consists of a series of questions covering a wide variety of stressors, including
illness, bereavement, role relationship, crises or news, employment, finances, housing and
marital relations. Subjects are encouraged to identify other sources of stressors not directly
covered by the interview questions. Guidelines for probing positive responses are provided
by the interview schedule, while allowing latitude for more detailed probing of responses to
ascertain the likely severity of the emotional impact of a stressor (Wethington et al., 1997).
The interview format is displayed in Appendix X.

Each event and difficulty is probed for details such as who was involved, the relationship of
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the subject to the person involved (husband, child, friend, acquaintance), the duration of the
stressor, the outcome, any changes that resulted from the event, the expectedness and the
degree of control over the stressor, for example redundancy versus retrenchment. The timing

of the event or difficulty in relation to other stressors is ascertained as accurately as possible.

The aim of the interview is to produce a clinical vignette, providing the context in which
stressors occurred. This background information, such as age, marital status, family members
and members of the current household and occupational status, is utilized in the rating of
stressors. A narrative of each event and difficulty is constructed with reference to the
circumstances in which it occurred but without reference to the emotional reaction to the

stressor.

Central to the LEDS method of assessing life event stress is the rating of contextual threat.
Contextual ratings of threat are based on the “likely response of an average person to an
event occurring in the context of a particular set of biographical circumstances™ (Brown &
Harris, 1989, p24). These ratings therefore reflect what most people would be expected to
feel as a result of an event or difficulty, rather than how an individual respondent reports to

have felt.

.For acute events, ratings of contextual threat are made at two points in time, allowing the
immediate impact as well as the longer term implications to be reflected. Short-term threat
relates to the day of impact, whereas long-term threat reflects the threat implied one week
afier its occurrence. Chronic difficulties are given only one rating of contextual threat,

reflecting the ongoing level of threat.

Guidelines for rating the degree of severity of threat have been developed and documented
for specific types of stressors and are contained in dictionaries produced by the authors.
Examples of stressor ratings are provided according to the category of stressor, and the
degree of severity, and outline the type and nature of information required to establish
contextual ratings for a stressor (Wethington et al., 1997). This method avoids the
contamination of subjective appraisal that is likely to be affected by the mood, personality,

outcome of the stressor and cognitive restructuring.

Ratings are made by independent assessors, blind to both disease status and emotional

response to the stressor. Each stressor is classified according to the following criteria:
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Acute Event or Chronic Difficulty

A stressor is classified as an acute event if the duration of the event was less than six months,

although the impact or consequences may be ongoing. Stressors that are continue for at least

six months after onset are classified as chronic difficulties.

Category of Stressor

Each stressor is classified according to the nature of the stressor. Categories distinguished
are: health of self, health of other, death, role relationship or interaction, crisis or news,
employment, financial, marital. Stressors that involve more than one of these domains are
classified according to the dominant category. Stressors not falling into one of these

categories were classified as miscellaneous.

Dimensions of Stress
Acute events are given two ratings, one for ‘short term threat’ reflecting immediate impact
and one for ‘long term threat’ reflecting the ongoing impact a week after the occurrence.

Chronic difficulties are rated for ongoing ‘threat’.

Severity of Stressor

[Each stressor is rated on a scale from 0-5 (O=none, 1=mild, 2=moderate, 3=high, 4=severe,
5=extreme) for severity of impact. This range of severity ratings expands the original 4-point
scale described by the authors by the addition of an extra point at each end of the range. The
essence of the original 4-point rating scale was maintained as per the authors’ definitions.

The new categories used in this study were created for the following specific circumstances.

Firstly, at the low end of the scale, events such as a holiday or special celebrations were able
to be included without necessarily allocating threat. Secondly, at the high end of the scale,
extraordinary events or difficulties were able to be distingnished from severe but more
common or expected events. Some examples of events rated at different levels of long term

threat are provided in Appendix XI.

The original interview was maintained and has been demonstrated to be a reliable and valid
method of collecting accurate information of events. The inclusion and exclusion criteria for
events were maintained. The original rating categorics were maintained and the new
categories able to be combined with its nearest neighbour to obtain the original scale. The
effect of expanding the rating scale for threat on the validity of the LEDS was assumed to be
minimal and the Kappa coefficient for ratings of long term threat for this study was 0.92.
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The LEDS in the most widely used interview assessment of life event stress and has been
used in community samples and hospital samples, in the elderly, in people with psychiatric
illness including schizophrenia, anxiety and depression, in studies of appendectomy,
abdominal pain, gut disorders, heart disease, multiple sclerosis and breast cancer (Tennant,
Langeluddecke, Fulcher, & Wilby, 1988; Brown & Harris, 1989, Bennett, ct al., 1991;
Geyer, 1991; Barraclough, Pinder, Cruddas, Osmond, Taylor, & Perry, 1992; Tennant,
Palmer, Langeluddecke, Jones, & Nelson, 1994; Chen et al., 1995; Bennett, et al., 1998a;
Bennett, ¢t al., 1998b; Protheroe et al., 1999).

Reliability in the reporting of stressors is satisfactory, with 79 percent agreement between
subjects and their relatives of events occurring within a 12 month period (Brown & Harris,
1978). There is also high agreement for severity ratings of events, with the same events
reported by subjects and their relatives concurring in 91 percent of cases (Brown & Harris,
1989). Inter-rater reliability for contextual threat has been demonstrated to be consistently
high, with agreement between nine individual raters for long-term threat between 70 and 90
percent for variously experienced raters (Tennant et al., 1979), while Brown and Harris

(1989) report correlations of above 0.9.

The effectiveness of the LEDS method in promoting recall of life events over extended
periods of time has been demonstrated. Over a period of 12 months, the fall-off in reporting
of events is small and has been validated by cross-informant agreement (Brown & Harris,
1978). The fall-off of reporting of events over a ten year period was 5.8 percent and similar
for both severe and non-severe events. The rate of fall-off for difficulties over a ten year

period is similar at 5.1 percent.

Interview Schedule for Social Interaction

An abbreviated version of the Interview Schedule for Social Interaction (ISSI) was appended
to the LEDS interview, probing the availability and quality of social supports (Henderson et
al., 1980). This interview-based approach for assessing social support has established
validity and reliability (Henderson et al., 1980). The sub-scales of the ISSI are intemnally
consistent (a=0.67-0.81), and test-retest correlations for the sub-scales are between 0.74-
0.88 after four months.

Subjects were asked to provide a description of and an example of support from an intimate
partner (if present) and a non-intimate support (Appendix XII). A vignette of each subject’s
social support network and the quality of intimate and non-intimate support, for both
emotional and instrumental support, were presented to an independent rater for scoring.
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Ratings for both emotional and instrumental support were made to reflect availability and
quality of identified supports. A three point scale was used to differentiate adequacy of
support; a ‘good’ rating reflected support generally available and comforting; an ‘adequate’
rating reflected support available but with some form of restriction and a ‘poor’ rating

reflected limited availability and/or uncertainty in the quality of support.

Subjective appraisal of support was also recorded using a three point scale (poor, adequate,
good) and subjective evaluation of change in support during the past two years was also

recorded (better, worse, no change).

Diagnosis of Breast Disease

Results of the assessment procedure were obtained from the breast screening records. A
breast cancer diagnosis was confirmed by histopathological results of breast tissue biopsy.
Subjects who underwent biopsy and for whom no cancer was detected were classified as
benign controls. Non-biopsy subjects were classified according to the final diagnosis given
by the radiologist {normal tissue or benign breast disease with included cysts).

The Sample
During the period of data collection, 2821 women were eligible to participate in this

research. Thirteen percent declined participation, citing a variety of reasons including no
glasses, too nervous and no time. A further eight percent who agreed to participate were
excluded from analyses due to incomplete questionnaires, primarily due to time restraints.
The resulting sample included questionnaire data from 2224 subjects representing 79 percent
of eligible subjects.

Of the 2821 women eligible to participate in the study, 848 underwent a fine needle biopsy
and were invited into the interview component of the study. One hundred and eight women
(12.7%) declined to participate and a further 48 women who initially agreed to participate
later withdrew their consent for interview (6%), representing a response rate of 81.6%. Of
the 692 women participating in the interview component, 176 (25.6%) were unable to be
interviewed for logistical reasons, including receiving preliminary biopsy results prior to
interview completion, leaving the clinic while another subject was being interviewed, and no
private space being available for the interview. One woman diagnosed with lymphoma and
one woman with an inconclusive diagnosis, were subsequently excluded from analyses.
Consequently, five hundred and fourteen women were interviewed prior to biopsy results

being available.
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Non-Participation Bias

In an attempt to consider the degree of non-respondent and non-completion bias on the study
sample, study participants are compared with characteristics of all women attending the
screening program assessment clinics during the years the study was being conducted (Table
7). The mean age of both groups are comparable, 56.7 years for assessment clinic attendees
compared with 56.1 years for study participants. Slightly less assessment clinic attendees
underwent biopsy (23.3%) than study participants (27.6%), indicating that there may be
some bias in the study sample towards this group of women. While this may suggest some
study participation may have been biased towards those women who may have suspected
their diagnosis ahead of time, the conformity in percentage of a breast cancer diagnoses
negates this.

The percentages of women requiring biopsy who were later diagnosed with breast cancer are
comparable (11% for clinic attendees and 13% for study participants) and the percentage of
women undergoing biopsy later diagnosed with cancer is 13 percent in both populations.
Overall these data indicate that while there may have been small participation bias with
respect to women requiring biopsy, any bias does not appear to be related to knowledge of
diagnosis. While acknowledging the possibility of respondent bias, a response rate of 87
percent, completion rate of 79 percent, and comparable percentage of breast cancer
diagnoses for the population of assessment clinics and study participants over a comparable

time frame, the potential for bias based on diagnosis is considered minimal.

Table 7: Comparison of assessment clinics attendees and study participants

Assessment Clinic Study Participants
Attendees (1994-1996) (recruited Apr 94-Apr 97)
Age (mean years) 56.7 56.1
% requiring Biopsy 233 27.6
% diagnosed with Cancer 11.0 13.0
% biopsy with Cancer 472 472
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Study Groups

Participants were allocated to one of four groups once final results of the assessment
procedure were confirmed. The groups were defined according to diagnostic results of breast
disease and procedures required for diagnosis. As there is continued debate as to the
appropriateness of benign breast disease as a control group for breast cancer, a distinction
was made between those diagnosed with “normal” breast tissue and those with “benign” or
“cystic” breast disease. In order to further control for the potential influence of the biopsy
procedure on reporting of psychosocial data, subjects with benign or cystic breast disease
were separated according to the biopsy procedure.

Study Components

As previously described, there are two components in the study design, a set of self-
administered questionnaires and an interview. All subjects recalled for further testing to the
breast screening assessment clinic were invited to complete the questionnaires, The
questionnaires consisting of items related to demographic and somatic risk factors, and a
number of psychological questionnaires related to trait personality features, including coping
style, emotional expression and control and affect. The first hypothesis, relating to features

of the Cancer Prone Personality, is tested in the whole sample.

Ideally, all subjects would have participated in the interview component of the study, but
time constraints inherent in the semi-prospective design and sampling from within a working
assessment clinic setting, precluded this possibility, The interview component, used to obtain
a detailed history of life event stress and social support, was therefore offered only to women
who underwent fine needle biopsy. These women spent more time at the assessment clinic
enabling the interview to be conducted prior to results being available and in undergoing the
same diagnostic procedures, provided consistency in testing conditions. Hypotheses relating
to life event stress data, and the interactions between life event stress and personality and
social support variables, are therefore tested only in this subgroup of the sample.

Approach to Data Analysis

Demographic and somatic risk factor variables are mostly categorical in nature and defined
according to existing empirical data. The primary presentation of the data in Chapter three,
distinguishes between the breast cancer group and non-cancer controls. Multiple logistic
regression analyses are used to predict group membership. The results are presented in terms
of the odds ratio for breast cancer and the corresponding 95 percent confidence interval. In
other analyses including these analyses, these variables are grouped according to the group
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definitions used in individual analyses. (Logistic regression is discussed further below).

MANCOVA

The psychosocial questionnaire data collected on the whole sample is analysed using
Multivariate Analysis of Covariance (MANCOVA). The aim is to compare the breast cancer
group with three control groups: normal breast tissue controls, benign breast discase controls
not requiring biopsy and benign breast disease control requiring biopsy. MANCOVA is used
to examine differences between the four groups on the psychosocial scales, with selected
demographic variables and somatic risk factor variables included as potential covariates. The
contrast coefficients for the planned comparisons between the breast cancer group and each
individual control groups are shown in Table 8. Multivariate analyses of the psychosocial
measures are considered under three headings: personality, emotional expression and
control, and affect.

Table 8: Coefficients for planned contrasts between groups

Groups
Testing Conditions Non Biopsy Biopsy
“Final Diagnosis Normal Benign / Benign Breast
Tissue Cystic Biopsy Cancer
(n=942) (n=642) (n=320) (n=285)
Comparison 1 1 0 0 -1
Comparison 2 0 1 0 -1
Comparison 3 0 0 1 -1

While logistic regression analysis is possible when there are more than two groups, this
analysis is not available with the software SPSS accessible to the candidate (i.e. SPSS
version 6.1.3) (SPSS Inc.). Instead multivariate analysis of covariance (MANCOVA) was
utilized, allowing evaluation of mean differences among a set a dependent variables when
there are two or more independent variables (groups). The null hypothesis in MANCOVA is
that the population means are equal. MANCOVA deals with correlations among the
dependent variables and the entire analysis is accomplished within the preset level for Type
1 error. This analysis also enables one or more covariates to be considered, allowing the
mean differences in the dependent variables among the groups to be assessed after adjusting
for differences in covariates (Tabachnick & Fidell, 2001).

66



One advantage of MANCOVA is that it allows planned comparisons between groups to be
assessed (Tabachnick & Fidell, 2001). A second advantage is that the predicable variance
associated with covariates is removed, adjusting group means to what they would be if all
subjects were identical on covariates. However, there are a number of disadvantages. The
first is that attribution of causality is not possible. Furthermore, care must be taken with the
correlation of dependent variables, and correlation between dependent variables and
covariates. The MANCOVA model has a number of assumptions including reliability of
covariates, linearity between pairs of covariates, and covariates and dependent variables,

homogeneity of regression, normality and homogeneity of variance.

The outcome variable of interest is the diagnostic grouping of subjects, and the variables of
interest the psychological scales while adjusting for differences in somatic and demographic
variables. However, in order to conduct MANCOVA to assess systematic group differences
in the psychological variables, the diagnostic groupings were treated as the primary
dependent variable, the somatic and demographic variables were treated as covariates, and

the psychological variables were nominated as the outcome variables.

Selection of Covariates

Potential confounding variables and covariates were selected from among demographic and
known risk factors for breast cancer were examined. The four groups were firstly compared
on a number of demographic, medical and social risk factor variables. Variables corrclated
with psychological variables or judged to possibly influence psychological variables were

identified for inclusion as covariates.

A confounder is defined as an extraneous variable that is associated with both the dependent
and independent variables (Datta, 1993). A covariate is a variable significantly correlated
with a dependent variable (Stevens, 1996). In non-experimental research such as the current
study, variables on which the groups significantly differ can be statistically adjusted for by
including these variables as covariates. Given the large sample size in the present study, up

to 215 covariates could be included without adjustment becoming unstable (Stevens, 1996).

Variables considered as potential covariates were selected in two ways. Variables for which
there were significant differences between groups were included as covariates on these
grounds alone as a means for reducing initial differences between the groups. Secondly
variables correlated with psychological variables, or judged to possibly influence
psychological variables, or identified as potential risk factors for breast cancer on past

empirical findings, were considered potential covariates. Each variable was then examined
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for significant correlations with the psychosocial variables within individual groups.

As a result of this process the following variables were selected for inclusion as covariates
and defined as follows:

1. Increasing age (continuous variable): age is an independent risk factor for breast cancer,
the four groups were significantly different in age and correlated with many of the
psychosocial variables.

2. Increasing level of education (continuous variable): level of education was not
significantly difference across the four groups but was correlated with a number of the
psychosocial variables, and therefore included as a covariate.

3. Family history of breast cancer (categorical variable); none, first degree relative diagnosed
age 50+ years, first degree relative diagnosed age <50 years, unknown.

4. Age at onset of menopause (categorical variable): premenopausal, <45 years, 45-30 years,
. 50+ years, unknown.

5. Age at birth of first child (categorical variable): <29 years of age, 30+ years of age.

6. Parity (categorical variable): none,1-2, 3+.

7. Body mass index (categorical variable): <25, 25+, unknown.

8. Oral contraceptive use (categorical variable): total use <1 year, used 1+years, unknown.

9, Daily alcohol consumption (categorical variable): no, yes, unknown.

10. History of benign breast discase (categorical variable): no, yes, unknown.

11. Current use of hormone replacement therapy (categorical variable): no, yes, unknown.

Testing of Assumptions

1. Absence of Outliers. For dichotomous variables univariate outliers were defined as those
with less than 10 percent of the total sample in the smaller category (Tabachnick & Fidell,
2001). For continuous variables, univariate outliers were identified within each group using a
cut off of a z-score > {3.29|, p<0.001 (Tabachnick & Fidell, 2001). Outliers were checked to
confirm accuracy of entry in the data file. In a large sample, a few standardized scores
greater than 3.29 were expected (Tabachnick & Fidell, 2001). The number of univariate
outliers in the sample was relatively small (53/24079 data points or 0.22%), 20 of these in

the state depression variable.

State depression scores in a non-clinical sample would not be expected to follow a normal
distribution. Therefore subjects were classified into non-cases (score 0-7), doubtful or mild
cases (score 8-10) and clinical cases {score 11+) as defined by the authors of the scale
{Zigmond & Snaith, 1983). Ninety-one percent of subjects were classified as non-cases, with
6.2 percent of subjects as doubtful or mild and only 2.8 percent classified in the clinical
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depression range. Using this definition, even when subjects classified with either mild or
clinical depression were combined, the state depression variable is a univariate outlier
(Tabachnick & Fidell, 2001).

Rather than transform this variable that would later be difficult to interpret, or exclude this
variable altogether, state depression scores were split into three groups according to thirtile
scores. This resulted in subjects scoring less than two for state depression making up the
reference group (no depression), scores of 2.0-3.99 were defined as low depression and
scores of 4 or more redefined as high depression (rather than clinical depression). There were
no differences detected between the groups for state depression scores (x° (6)=4.04, p=0.67).
This definition of state depression was used in multivariate analyses.

Univariate outlicrs on all other variables were examined and not considered so extreme as to
suggest they were not part of the sample population. These cases were included in analyses;
however, the impact of univariate outliers were reduced by modifying scores so that they
remained deviant, but less deviant. Univariate outliers were assigned a raw score one unit
larger or smaller than the next most extreme score for each variable (Tabachnick & Fidell,
2001). Using this technique, 24 of 53 data points identified as univariate outliers remained
unchanged. Data were then explored for multivariate outliers in the four groups, defined as
p<0.001 for Mahalanonbis distance (Tabachnick & Fidell, 2001). This was achieved using

linear regression. No multivariate outliers were identified.

2. Absence of Multicollinearity and Singularity. While the inclusion of covariates in analyses
of non-experimental research is important to adjust for initial group differences and to
eliminate systematic bias, the inclusion of highly correlated covariates (>0.8) removes much
of the same error variance while including variables which are lowly correlated removes
different portions of error variance (Stevens, 1996). The most highly correlated covariates
were age and menopausal status (tho=0.71). As all the proposed covariates were correlated at
less than 0.80, the set of ten covariates were considered unaffected by collinearity.

3. Normality. Normality of distribution was examined graphically for individual groups and
was approximately normal for all dependent variables, except state depression (discussed
above). According to Coakes and Steed (1997), with a sample size greater than 30 violation
of this assumption is of little concem. On these grounds, multivariate normality was

assumed.

4. Homogeneity of Variance. Homogeneity of Variance was tested using the Levene Test for
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equality of variance. A p-value of less than 0.05 rejects the null hypothesis that group

variances are equal. Where this assumption was violated, the F statistic for planned
comparisons reported used separate variance estimates rather than pooled variance estimates
(Stevens, 1996).

5. Linearity. Linear relationship between dependent variables and covariates was inspected

by bivariate scatterplots. All were approximately linear.

6. Homogeneity of Covariance. Homogeneity of Covariance was tested by assessing
homogeneity of regression hyperplanes since more than two covariates were used. This was
tested using Wilk’s lambda (A) with significance set at 0.05 (Stevens, 1996), the results

allowing homogeneity of covariance to be assumed.

Logistic Regression

The interview data examining the life event stress and social support variable was collected
only for those who underwent fine needle biopsy. The aim was to distinguish between those
women with biopsy confirmed benign breast disease and those diagnosed with breast cancer.
Multiple logistic regression analyses are used to examine individual variables and
interactions in predicting group membership and to establish the direction of the effect.
Univariate analyses of life event stress and social support variables arc presented first,
followed by the examination of interactive effects of life event stress with the hypothesized
moderating or vulnerability variables (social support, defense style and emotional expression
and control). Results for each variable are presented in terms of Odds Ratio for Breast
Cancer with the corresponding 95 percent confidence interval.

Logistic regression analysis allows the prediction of a discrete outcome such as group
membership from a set of variables that may be a mix of continuous, discrete, and
dichotomous (Tabachnick & Fidell, 2001). Direct logistic regression also allows the
evaluation of the contribution of a predictor variable to the outcome variable independently
of other predictor variables in the equation. While relatively free from assumptions and
restrictions, logistic regression is sensitive to extremely high correlations among predictor
variables or multicollinearity. The effect of this will be apparent by the presence of high

standard errors for parameter estimates.

The inclusion of additional predictor variables (or covariates) in a logistic regression

provides a way of statistically adjusting for potential differences in their distributions, where
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the covariate is not associated with the risk factor variable. An interaction is present when

the association of a risk factor variable differs or varics depending on the level of a second
variable, either a covariate or another risk factor variable. In this situation, the strength of the
association or odds ratio estimate for one risk factor depends on the value of the second
variable being specified. Estimation of odds ratio in the presence of interactions requires the

correlation between the two varnables to be accounted for,

An odds ratio is a measure of association estimating the likelihood of an outcome (eg breast
cancer) being present among those with an independent variable (eg family history of breast
cancer) compared with those without an independent variable (ic no family history of breast
cancer) (Hosmer & Lemeshow, 1980). An odds ratio should be interpreted as the increase in
likelihood of being in one categorical outcome (eg breast cancer ratheg than no breast cancer)
when the value of the independent variable (family history) increases by one unit
(Tabachnick & Fidell, 2001). An odds ratio greater than 1 reflects an increase in odds of an
outcome (eg breast cancer) with a one unit increase in the independent or predictor variable
(eg family history). For example an odds ratio of 1.5 indicates that the outcome (breast
cancer) is 1.5 times (or 50% more likely) with a family history of breast cancer than without
a family history of breast cancer. In other words, the odds of breast cancer for those with a
family history of breast cancer are increased by 50 percent compared with those without a
family history of breast cancer.
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CHAPTER 3: ESTABLISHED RISK FACTORS FOR
BREAST CANCER

This chapter contains the manuscript titled “Predictors of breast cancer in women recalled
following screening” published in the Australian and New Zealand Journal of Surgery in
1999, Volume 69, pages 639-646.

The authors of this publication arec Melanie A Price, Christopher C Tennant, Ross C Smith,
Susan J Kennedy, Phyllis N Butow, Marjorie B Kossoff and Stewart M Dunn.

Changes have been made in response to examiners recommendations and therefore this

chapter varies from the published version

A reprint version of this article is in Appendix XIII

The tables have been renumbered to maintain consistency within the thesis.
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Summary

Established risk factors are associated with between 25-56% of breast cancer cases, but the
relative importance and relevance to different age groups is unclear. This case-control study
examines established risk factors in 298 women with breast cancer and 1926 women without
breast cancer aged 40-87 and recalled for assessment following routine mammography. The
cancer group were significantly older than the non cancer group (Fy 22 = 107.6, p <0.0001).
Obesity increased the odds of developing breast cancer (OR 1.48, CI 1.13-1.93). The breast
cancer group were more likely to have ever used oral contraceptives (OR 1.50, CI 1.09-2.05)
with women who used for over 10 years in total at highest risk (OR 1.73, CI 1.13-2.65).
Daily consumption of alcohol was also associated with increased risk of developing breast
cancer (OR 1.62, CI 1.13-2.33). Reproductive factors and a family history of breast cancer
did not affect the odds of developing breast cancer and the reasons for these findings are
explored. Results suggest that the effects of weight reduction in reducing post-menopausal

breast cancer risk should be assessed.

Introduction

Breast cancer is the most common cancer in women in developed countries with an -
estimated 790,000 cases worldwide in 1990 and approximately one million new cases
currently diagnosed each year.! Hormonal factors are generally considered to play an
ctiological role in breast cancer because of consistent association between reproductive
factors and breast cancer. > Established risk factors for breast cancer include increasing age,
older age at first birth, older age at menopause, nulliparity and high parity, family history
and history of benign breast discase.”” Exogenous hormone therapy such as oral
contraceptives and hormone replacement therapy increase breast cancer risk, although the
risk diminishes with time.®” Evidence is increasing for a modest positive association
between alcohol intake and breast cancer although a causal relationship has not been
established.*'> Obesity is considered a risk factor for breast cancer in post-menopausal
women, but protective in pre-menopausal women, although results are not universally
consistent.”"” Long periods of lactation have been reported as being protective against

breast cancer, especially in pre-menopausal women.'*"

Consensus on the relative importance of individual risk factors, the magnitude of each, and
their relevance to different age groups is rare. Opinion also varies as to how well established
risk factors explain the incidence of breast cancer. Madigan et al.’ estimates 41 percent of

US breast cancer cases can be explained by later first birth, nulliparity, family history and
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higher sociceconomic status. Tavani et al®” estimate that higher education, older age at first
birth, nulliparity, older age at menopause, hormone replacement therapy and family history
can account for 56 percent of cases in Italy, However, the American Cancer Society claims

that recognised risk factors can account for as little as 25 percent of breast cancer cases.’

Routine breast screening provides a unique opportunity to prospectively examine risk factors
for the development of breast cancer in asymptomatic women at risk of breast cancer
primarily because of their age. This case-control study investigates “established” risk factors
for breast cancer in a cohort of older Australian women recalled for assessment following

routine mammography.

Methods

The National Breast Screening Program commenced in Australia in 1993, actively recruiting
women aged 50-69 from electoral rolls for screening mammography. Free mammograms,
however, are available to all women over age 40. Women recalled for assessment to
Northern Sydney and Lower Central Coast BreastScreen from April 1994 to April 1997 were
invited to participate in research examining the role of psychosocial, demographic and
somatic factors in breast cancer. Ethical approval was granted by the Royal North Shore
Hospital Medical Research Ethics Committee. Screening rounds one and two were in
progress during the period of this study. On arrival at the clinic, informed consent was
sought, and consenting women completed a self-administered questionnaire while waiting
for assessment. The questionnaire included items on demographics, reproductive history,
hormonal variables, and several psychological questionnaires. [Psychosocial data will be
reported separately].

Logistic regression analysis was used to distinguish between women with and without breast
cancer for individual risk factors. Age was included as a confounder in all analyses. Where
indicated, other confounders were also included in analysis, all variables being entered

simultaneously. Analyses were performed using SPSS for windows (version 6.1.3).
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Results

A total of 2,989 women were invited to participate in this research. The exclusion criteria
were: prior personal history of breast cancer (39); Non-English speaking (93); physical or
psychiatric impairment preventing completion of questionnaire (34). One woman diagnosed
with lymphoma and one woman whose final diagnosis was outstanding were excluded from
analysis. Thirteen percent declined participation and cight percent had incomplete
questionnaires, resulting in 2224 (79 percent) questionnaires used in the final analysis. The
final sample consisted of 298 (13 percent) breast cancer cases and 1926 (87 percent) controls
including those who had no abnormality detected and those diagnosed with cysts or benign

breast disease.

Demographic variables are summarised in Table 9. The age of our cohort ranged from 40-87
years with a mean age of 56.1 years. The cancer group was significantly older than the non
cancer group with a mean age of 61.2 years (standard error (SE} + 0.55) years and 53.3 years
(SE # 0.21) respectively (F1222= 107.6, p<0.0001). Fifteen percent of the cancer group were
widowed compared to eight percent of the non cancer group; the difference non significant
after controlling for age. We found a trend of increasing level of education and increasing
risk of breast cancer, albeit non significant. The cancer group were more likely to be retired
than in current employment, an effect diminishing with age, and there were no differences in
type of work undertaken, past or present.

Seventy two percent of our cohort were Australian bom. Women born outside of Australia
were born in 63 different countries making individual comparison impossible. Instead, non
Australian born women were allocated to an incidence group based on the relative incidence
of breast cancer in women bomn in their country compared to that of Australian born women
(lower, equivalent, higher, unknown). The relative incidence for each country was estimated
from a tabulation of breast cancer cases by country of birth in New South Wales during
1987-19922' Most non Australian born women were bomn in countries with a similar
incidence of breast cancer to Australia. No differences in risk of breast cancer were seen in

non Australian born women compared to Australian born women (Table 9).
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Table 9: Distribution of demographic variables for cancer and non cancer groups, odds

ratios and corresponding 95% confidence intervals (CI)

Variables Cancer Non cancer Odds ratio
(n=298)" (n=1926)" (95% CI)
No. (%) No. (%) age adjusted
Current Marital Status p=0.92
Married/Defacto 202 (68.9) 1426 (74.5) 1.00
Single/Never married 17 (5.8) 112 (5.9) 0.87 (0.50, 1.50)
Widowed 44 (15.0) 149 (7.8) 1.07 (0.71, 1.60}
Divorced 30(10.2) 226 (11.8) 0.95 (0.63, 1.44)
Level of Education p=0.24
Primary 10 (3.4) 70 (3.7) 1.00
3-4 years secondary - 112(38.1) 717 (37.6) 1.60 (0.78, 3.25)
5-6 years sccondary 51(17.3) 293 (15.4) 1.83 (0.87,3.88)
Diploma/certificate 72 (24.5) 460 (24.1) 2.07 (0.99, 431)
University/college 49 (16.7) 368 (19.3) 2,02 (0.94,431)
Current Occupational Status p=0.48
Home employment 64 (21.8) 384 (20.1) 1.00
Full time work 69 (23.5) 567 (29.7) 1.14 (0.77, 1.69)
Part time work 50 (17.0) 489 (25.6) 0.92 (0.61, 1.39)
Secking work/pension 3(L.0) 44 (2.3) 0.45 (0.13, 1.54)
Retired 108 (36.7) 428 (22.4) 0.89 (0.62, 1.28)
Type of work (past/ present)” p=0.89
Professional 5(2.2) 41 2.7) 1.00
Manager / small business 17 (7.6) 151 (10.1) (.98 (0.34, 2.88)
Trade 81 (36.2) 538 (36.1) 1.21 (0.46,3.23)
Clerical 78 (34.8) 461 (30.9) 1.17 (0.44,3.12)
Semi skilled / unskilled 43 (19.2) 300 (20.1) 1.02 (0.37,2.78)
“Numbers for each variable do not add up to total due to missing values.
®Paid employment only.
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Table 9 continued: Distribution of demographic variables for cancer and non cancer

groups, odds ratios and corresponding 95% confidence intervals (CI)

Variables Cancer Non cancer Odds ratio

(n=298)" (n=1926)" (95% CI)
No. (%) No. (%) age adjusted

Country of Birth* p=0.19

Australia 222(74.7) 1372 (71.3) 1.00

Incidence < Australia® 2(0.7) 34 (1.8) 0.44 (0.10, 1.85)

Incidence ~ Australia® 57 (19.2) 427 (22.2) (.89 (0.64, 1.22)

Incidence > Australia’ 9 (3.0) 65 (3.4) 1.05 (0.50,2.17)

Incidence unknown c/f 72.4) 27(1.4) 2.44 (1.03,5.82)

Australia®

*Numbers for each variable do not add up to total due to missing values.

"Paid employment only.

“Incidence rates by country of birth estimated from breast cancer cases in NSW during 1987-1992
Kricker & Jelfs, 1996).

dncidence rates for breast cancer lower than Australian born women in women born in China,
Estonia, Greece, Italy, Malta, Taiwan, Ukraine, Vietnam, Wales, Yugoslavia.

“Incidence rates for breast cancer equivalent to Australian born women in women born in Austria,
Bulgaria, Canada, Cyprus, Czechoslovakia, Denmark, Egypt, England, Finland, France, Germany,
Hong Kong, Hungary, India, Indonesia, Iran, Iraq, Ircland, Isracl, Lebanon, Netherlands, Norway,
Philippines, Poland, Portugal, Romania, Scotland, South Africa, Spain, Sri Lanka, Sweden,
Switzerland, Syria, Turkey, USA.

Incidence rates for breast cancer higher than Australian born women in women born in Malaysia,
New Zealand, Singapore, USSR.

®[ncidence rates for breast cancer unknown compared to Australian born women in women born in
Bolivia, Chile, Fiji, Japan, Kenya, Macau, Mauritius, Namibia, Papua New Guinea, Peru, Tanzania,
Thailand, Tonga, Zimbabwe.

Maintaining consistency with the screening program, our definition of family history was
restricted to women who had a mother, sister or daughter with breast cancer (Table 10).
Eighteen percent of the cancer group and 14 percent of the non cancer group reported a
positive family history. The odds ratio (OR) for developing breast cancer with a positive
maternal history was 1.18 (95 percent confidence interval (CI) 0.73-1.92) and 1.03 (CI 0.62-
1.77) for a sister with breast cancer. Sixteen women reported both mother and a sister with
breast cancer and the odds ratio for breast cancer with this family history was non significant
(OR 1.51, CI 0.41-5.57). Only nine women reported a daughter with breast cancer; the odds
for developing breast cancer in this instance was 3.76 (CI 0.86-16.4).
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Table 10: Distribution of family history of breast cancer and reproductive variables for

cancer and non cancer groups, odds ratios and corresponding 95% confidence intervals

Cn

Variables Cancer Non cancer Odds ratio Odds ratio
(n=298)"  (n=1926)" (95% CI) (95% CT)
No. (%) No. (%) adjusted for age multivariate
adjusted

Family history of breast cancer p=0.40 p=0.49°
None 231 (77.5) 1579 (82.0) 1.00 1.00
Mother (Father) 25 (8.4) 158 (8.2) 125(0.79,197)  1.18(0.73,1.92)
Sister 19 (6.4) 93 (4.8) 1.03 (0.61,1.75)  1.03 (0.62,1.77)
Daughter 5(1.7) 4(0.2) 397(1.00,15.7)  3.76 (0.86, 16.40)
Mother & Sister 3 (1.0) 13 (0.7) 1.55(0.42,5.70)  1.51(0.41,5.57)
Unknown 15 (5.0) 78 (4.1) 1.11 (0.62,2.00)  1.29(0.71,2.34)
History of benign breast disease p=0.55 p=0.49°
No 231 (81.1) 1581 (83.8)  1.00 1.00
Yes 54(18.9)  305(162)  1.11(0.80,1.53) 1.12(0.80,1.57)
Age at first child p=0.42 p=0.48°
Nuiliparous 36 (12.9) 360 (14.0) 1,00 )
<20 years 8 (2.9) 88 (4.7) 0.81 (0.36,1.85)  0.95 (0.41,2.18)
20-24 years 75(27.0)  540(29.0) 1.00 (0.65,1.56)  1.06 (0.67, 1.67)
25-29 years 101 363) 632(34.0)  120(0.67,1.55) 1.25(0.80,1.95)
>30 years 58(209)  340(183)  135(0.65,1.63) 1.45(0.87,2.42)
No. full pregnancies p=0.67 p=0.34°
None 36(12.8) 264 (14.1) 1.00 1.00
12 132 (46.8) 913(48.6)  1.20(0.80,1.80) 1.40(0.87,2.23)
23 114 (404) 701 (37.3) 1.16 (0.77,1.76)  1.45(0.87,2.42)
No. incomplete pregnancies p=0.58 p=0.50°
None 161 (57.9) 1074 (57.7) 1.00 1.00
1 76 (27.3) 453 (24.3) 1.22 (0.90,1.65) 1.25(0.92,1.71)
2 23(8.3) 194 (10.4) 0.94 (0.58,1.51)  0.95(0.59, 1.54)
>3 18 (6.5) 140 (7.5) 1.02(0.60,1.74)  1.03 (0.60, 1.76)

*Numbers do not add up to total due to missing values. "Known age of menopause only. °‘Age, age
at first birth, parity, menopausal status. dAge, age at first birth, parity, family history, menopausal
status. °Age, age at first child, parity, menopausal status, family history, education. ‘Age, age at first
child, parity, body mass index.
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Table 10 continued: Distribution of family history of breast cancer and reproductive
variables for cancer and non cancer groups, odds ratios and corresponding 95%

confidence intervals (CI)

Variables Cancer Non cancer Odds ratio Odds ratio
(n=298)"  (n=1926)" (95% CI) 95% CI
No. (%) No. (%) adjusted for age multivariate
adjusted
Lifetime lactation p=0.80 p=0.90°
None 69 (25.7) 492 (27.0) 1.00 1.00
1-6 months 63 (23.5)  442(24.3) 112 (0.77,1.64)  1.09 (0.67,1.75)
7-36 months 129 (48.1) 839 (46.0) 1.06 (0.77,1.46)  1.03 (0.66, 1.61)
>36 months 7 (2.6) 492.7) 148 (0.63,3.49) 139 (0.55,3.51)
Menopausal Status p=0.04 p=0.05"
Premenopausal 37(12.4) 631 (32.8) 1.00 1.00

Postmenopausal 261 (87.6) 1395 (67.2) 1.59(1.03,2.44) 1.61(1.00,2.59)

Age at Menopause® p=0.47 .
<35 years 1(0.6) 8 (1.0) 0.41 (0.05,3.40)
36-40 years 9(5.2) 30 (3.6) 1.30 (0.57, 2.95)
41-45 years 22(12.8)  132(16.0) 0.73 (0.43,1.25)
46-50 years 75(43.6) 340 (41.2) 1.11 (0.77, 1.61)
">50 years 65(382)  315(382) 1.00

*Numbers do not add up to total due to missing values. "Known age of menopause only. °Age, age
at first birth, parity, menopausal status. dAge, age at first birth, parity, family history, menopausal
status. °Age, age at first child, parity, menopausal status, family history, education. fAge, age at first
child, parity, body mass index.

There was a non significant but increasing trend between age at first birth and risk of breast
cancer (Table 10). Compared to nulliparous women, those with their first birth under age 20
were less at risk of breast cancer while those with a first birth at 30 years and above were at
increased breast cancer risk. There were no group differences in parity, incomplete

pregnancies, history of lactation or history of benign breast disease.

Women currently menstruating were classified as pre-menopausal. Women with a history of
a hysterectomy were considered pre-menopausal if currently aged less than 50 years (3%)
and post-menopausal if currently aged 50 or more years (21.5%). Women with missing
responses were also classified pre-menopausal if under age 50 years (1.3%) and post-
menopausal if aged 50 years or more (3.6%). The cancer group were more likely to be post-
menopausal than the non cancer group, with an odds ratio of 1.61 (CI 1.00-2.59) adjusted for
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age, age at first child, parity and body mass index (Table 10). In women who had a known
age at menopause, we found no differences between women with cancer and non cancer
controls. Both groups werc also similar in the current use of hormone replacement therapy
(Table 11).

Sixty six percent of the cancer group and 73 percent of the non cancer group had ever used
oral contraceptives (OC’s). Ever use of OC’s significantly increased the odds of breast
cancer to 1.44 (CI 1.04-2.00, p=0.03), independent of age at first birth, parity, family history
and level of education (Table 11). There was an inconsistent pattern of risk with age at first
use; the only age range significantly increasing the risk of breast cancer was age 25-29 years
(OR 1.78, CI 1.15-2.75, p=0.01). We found an increasing trend of breast cancer with length
of OC use, significantly higher in women using OC’s over 10 years in total (OR 1.73, CI
1.13-2.65, p=0.01).

A Body Mass Index (BMI) above 25 was more common in the cancer group independent of
age (Table 12). Controlling for age, the odds of breast cancer in women with a BMI greater
than 25 was significantly increased (OR 1.48, CI 1.13-1.93).

Alcohol consumption was examined by considering both the frequency of intake and average
weekly coﬁsumption. The proportion of alcohol abstainers was similar in both groups, with a
non significant trend for increased alcohol consumption associated with breast cancer (Table
12). Compared to non drinkers, daily alcohol consumption increased the odds of breast
cancer to 1.62 (CI 1.13-2.33).
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Table 11: Distribution of exogenous hormonal variables for cancer and non cancer

groups, odds ratios and corresponding 95% confidence intervals (CI)

Variables Cancer Non cancer Odds ratio Odds ratio
(n=298)" (n=1926)" (95% CI) (95% CI)
No. (%) No. (%) adjusted for age adjusted
multivariate

Current use of hormone p=0.68 p=0.63"
replacement therapy
No 181 (64.0) 1345 (65.8) 1.0 1.00
Yes 102 (36.0) 646 (34.2) 1.06 (0.81, 1.38) 0.93 (0.70, 1.25)
Ever used oral contraceptive pill p=0.01 p=0.03°
No 96 (34.2) 508 (26.9) 1.00 1.00
Yes 185 (65.8) 1378 (73.1) 1.50(1.09, 2.05) 1.44 (1.04, 2.00)
Age started oral contraceptives p=0.02 p=0.07"
Never used 96 (35.3) 508 27.9) 1.060 1.00
<25 years 57(21.0) 693 (38.0) 1.44 (0.89,2.35)  1.44(0.88,2.37)
25-29 years 54 (19.9) 333 (18.3) 1.85(1.20,2.83) 178 (1.15,2.75)
30-34 years 26 (9.6) 169 (9.3) 110 (0.68,1.79)  1.12(0.69, 1.84)
35 + years 39 (14.3) 119 (6.5) 1.68 (1.09,2.60)  1.54(0.98,2.41)
Total years oral contraceptives p=0.12 p=0.19°
Never used 96 (35.8) 508 (28.2) 1.00 1.00
<1 year 18 (6.7) 161 (8.9) 1.08 (0.62, 1.90) 1.11 (0.63, 1.96)
1-3 years 37 (13.8) 294 (16.3) 147 (0.94,230)  1.32(0.83,2.09)
4-6 years 38 (14.2) 287 (15.9) 1.55(0.99, 2.43) 1.53 (0.97, 2.42)
7-10 years 30(11.2) 238 (13.2) 1.42 (0.88,2.28) 1.36 (0.83, 2.22)
10+ years 49 (18.3) 315 (17.5) 177 (1.17,2.68)  1.73 (1.13,2.65)

*Numbers for each variable do not add up to total due to missing values... ®Controlled for age,
menopausal status, OC use, family history and education. °Controlled for age, age first child, parity,

family history and education.
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Table 12: Distribution of alcohol and cigarette consumption, body mass index and body
mass index by menopausal status for cancer and non cancer groups, odds ratios and

corresponding 95% confidence intervals (CI)

Variables Cancer Non cancer Odds ratio
(n=298)" (n=1926)" (95% CI)
No. (%) No. (%) adjusted for age

Amount of alcohol consumption p=0.17
None 62 (22.5) 400 (21.7) 1.00
<5 drinks/week 99 (35.9) 765 (41.4) 1.00 (0.71, 1.42)
5-10 drinks/week 72 (26.1) 413 (22.4) 1.30(0.89, 1.89)
11-15 drinks/week 31(11.2) 151 (8.2) 1.55(0.95,2.51)
>15 drinks/week 12 (4.3) 117 (6.3) 0.84 (0.43, 1.63)
Frequency of alcohol consumption p=0.009
None 62 (22.1) 400(21°5) 1.60
Occasional 64 (22.8) 498 (27.0) 0.98 (0.67, 1.44)
Weekly 65 (23.1) 549 (29.8) 1.01 (0.69, 1.48)
Daily 90 (32.0) 401 (21.7) 1.62 (1.13,2.33)
Total cigarettes ever smoked p=0.25
0-1 (thousand) 180 (65.0) 1188 (64.8) 1.00
1-100 (thousand) 38 (13.7) 319(17.4) 0.90 (0.62, 1.32)
>100 (thousand) 59 (21.3) 325 (17.7) 1.27 (0.91, 1.75)
Body mass index (BMI) p=0.004
BMI<25 137(51.9) 1122 (62.9) 1.00
BMI>25 127 (48.1) 663 (37.1) 1.48 (1.13,1.93)

*Numbers for each variable do not add up to total due to missing values.
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Discussion

In our cohort of women recalled for further assessment following routine breast screening,
the single most important risk factor identified for breast cancer was increasing age.'®
Although the cancer group were more likely to be widowed, the older age of this group
accounted for the difference. Age also accounted for the higher proportion of retirees in the
cancer group. Type of employment was similar across our sample, but we found a non
significant trend of higher level of education associated with increasing risk of breast cancer,
consistent with previous reports.”™ * Our cohort was drawn from one geographical area of
Sydney which may explain the relative uniformity of sociodemographics, Most non
Australian born women were born in countries with similar incidences of breast cancer to

Australia and no group difference was detected.

A consistent finding in the literature is a two to three fold increase in risk of breast cancer
associated with a first degree family history.” ' ®%" This risk appears to be independent of
reproductive factors.” ** In our cohort, the small number of women who had a daughter with
breast cancer, or a sister and mother with breast cancer, were more likely to have developed
breast cancer, although the trend was non significant. We did not detect any difference in
risk of breast cancer in women reporting a mother or a sister with breast cancer. There are a
" number of possible explanations for family history not being a factor in our sample. Firstly,
reliability of the data should be considered. With a participation rate of 79 percent, response
bias is unlikely. As in most epidemiological studies we relied on self reported information
and the accuracy of this information depends on both memory and knowledge. The few
studies examining accuracy of self reported family history data confirm that information
about breast cancer history in first degree relatives is usually reliable.”* Floderus et al !
found a slight under-reporting by unaffected twins in a discordant twin study even for first
degree relatives. Our information was collected before diagnoses were available, avoiding
the possibility of recall bias and any tendency to under report would be similar in both

groups.

A second possible explanation, and perhaps more likely, lies within our sample. Genetic
breast cancers account for a small percentage of breast cancers and are usually associated
with early onset.*** These women once diagnosed would not be included in our screening
population. Qur cohort was drawn from women over 40 years of age attending screening
because of the risk of breast cancer associated with age and who were recalled for further
assessment. Roseman et al. found that after age 45, the increased risk associated with a

positive family history declined and for women over 60, those with a family history were not
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at greater risk of breast cancer than women with no family history. ** Both Mettlin et al. and

Sellers et al. report a reduced influence of family history on breast cancer risk in women over
age 55 years compared to younger women.”>* In our cohort, 73 percent were over age 50
and this may account for the lower than expected impact of family history. Our finding is
consistent with a recent UK screening study that reported similar levels of family history (12
to 17 percent) to our cohort (14 to 17.5 percent) and found no independent impact of family
history on breast cancer risk in women aged over age 55 years.® Of interest to note were
differences in family history within age groups in our cohort. Women in their 70°s had a
higher incidence of family history as would be expected with concurrently aging sisters and
daughters. The incidence of family history for women in their 40°s was similar to the older
age groups, but the 40 to 49 year age group were more likely to report a mother than a sister
with breast cancer. With women in their 40’s self-referring for screening, it is not surprising
that a high proportion of these women have a mother with breast cancer. The unanswered
question is whether those with a family history of breast cancer are more likely to be recalled
for further testing and therefore perhaps creating a bias in our sample for this variable.

There was also a general uniformity in reproductive history across our sample. Many studies
indicate that a younger age at first birth reduces the risk of breast cancer independently of
parity and other risk factors." **>* We found a trend for increased risk of breast cancer with
an older age at first birth and although not significant, the direction of the trend is consistent
with previous findings. There were no differences between groups in parity, despite both
nulliparity and high parity being previously reported as independent risks factors for breast
cancer.”® In our cohort 13.8 percent had no children and 37.7 percent of women had at least

three children, therefore insufficient power is an unlikely explanation of these findings.

We found no evidence to support lactation protecting against breast cancer, a finding
consistent with most Western studies.*”* Most evidence for a protective role of lactation
comes from Asian countrics where breast feeding for a number of years is common
practice.® Seventy five percent of our cohort breastfed, with an average duration of ten
months. This is similar to figures from the United States but well below China, Japan and
Taiwan where the average duration of lactation is over three years. * Less than three percent
of our cohort breastfed for over three years making any protective cffect of breastfeeding for
long periods unlikely to be detected.

Seventy percent of our cohort were post-menopausal and breast cancer was more common in
post-menopausal women, the difference attributable to the older age of our cohort and to the

increasing risk of breast cancer with age. We found no difference in the age at onset of
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menopause between groups. However, approximately 25 percent of our sample had a

hysterectomy prior to or around the time of menopause, and therefore the age at onset of
menopause unknown for these women, resulting in incomplete and potentially biased data,

difficult to interpret with certainty.

A second potential confounder in assessing the onset of menopause and an independent risk
factor is hormone replaccment therapy. Individual studies provide mixed evidence for
hormone replacement therapy affecting breast cancer risk.”* However, a recent reanalysis
of worldwide data on hormonal replacement therapy and breast cancer risk, reports an
increased risk of 1.023 with each year of use, restricted to time of use and persisting up to
five years after ceasing.” Thirty four percent of our cohort were currently using hormone
replacement therapy and we found no differences between the groups. Two limitations are
important to note regarding our examination of HRT. The first is that we examined current
use only, rather than ever use. The second limitation is inherent in our sample population and
concerns both users and diagnosis rate. Women using HRT have been reported to have a
slightly higher rate of recall following mammography, particularly after the first screening
round, and a lower cancer detection rate at screening, due to the effect of HRT on breast

density.®

Where we did detect a significant difference was in history of oral contraceptive use. Women
who had ever used OC’s were 50 percent more likely to have developed breast cancer than
women who had never used. There was a trend of increasing risk of breast cancer with
duration of use, reaching significance in women who had used OC’s for over ten years. In
contrast, there was no linear pattern of risk associated with age at first use of OC’s. We
found women who first used OC’s between the ages 25-29 years were at significantly higher
risk of breast cancer compared to those who never used. Women who started OC’s either
under age 25 or over 29 years showed a non significant increase in risk compared to never

users.

Previous individual studies report a slight or no increase in risk with early use and no
association between length of use and breast cancer risk. In 1996 the Collaborative Group on
Hormonal Factors in Breast Cancer® reanalysed some 90% of worldwide data on oral
contraceptives and breast cancer risk, reporting a small but significant increase in risk of
breast cancer with ever oral contraceptive use. This increase in risk was most evident in
current users, and detectable up to ten years after ceasing. The Collaborative Group also
report that recent use, rather than age at first use or duration of use, was the best predictor of
risk associated with OC’s.
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There are, however, a number of differences both in the nature of our cohort and with our
results that suggests we should not assume consistency with the Collaborative Group. Firstly,
the average age of our cohort is 56 years, an average seven years older than the Collaborative
Cohort and equally it is seven years longer since their OC use. Secondly, 72 percent of our
cohort reported ever using OC’s, substantially higher than recent studies in Italy who report
use in 14 to 18 percent,” 38 to 46 percent in the US,**and the average of 40 percent ever
use from past studies worldwide.® Thirdly, the older age of our cohort has impacted on ever
use, age at first use and duration of use, primarily due to the time when OC’s were
introduced for widespread use. For example, a woman now in her 70’s would have been
aged in her 30’s when OC’s were first available for general use, and therefore be less likely
to have ever used, have been unable to start in early reproductive years and consequentially
be less likely to have used for a long duration. In contrast, a woman now in her 40’s
potentially would have had access to OC’s from her teen years. This is reflected in the rate of
use, with 90 percent of women in their 40’s compared to 25 percent of women in their 70’s

having ever used oral contraceptives.

This being the case, it is likely that the inconsistent trend of risk we found for age at first use
and breast cancer risk is an artifact of our cohort. The number of women commencing OC
use after the age of 30 years was small and they were more likely to be older women and
therefore less likely to use OC’s for long periods. Despite this, our data provides strong
evidence that ever use of OC’s significantly increases breast cancer risk, that is highest with
a long duration of use, regardless of age, age at first birth, parity, family history of breast
cancer and education. This is highlighted by the fact that older women most at risk of cancer
and least likely to have used OC’s demonstrated a significant OC effect as well as the
younger women, least at risk of cancer but using OC’s for long periods, demonstrating a
significant OC effect. In contrast to the findings from the Collaborative group, our results
suggest that the increase in risk of breast cancer associated with ever using OC’s may persist

long term after ceasing.

Our finding of a modest association between alcohol consumption and breast cancer is
consistent with the growing body of evidence which suggests the two arc related, although a
causal relationship has yet to be established. Alcohol is thought to increase endogenous
ocstrogen levels, demonstrated by Reichman et al. in pre-menopausal women,* although
these findings are not universal® and the effect on hormonal levels in post-menopausal
women is unclear” A number of epidemiological studies provide support for a small

19-12, 43-50

positive association between alcohol intake and breast cance with as little as one

glass a day increasing risk.*  Some studies have found a dose response relationship®’ while
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others report a threshold effect.> * Qur findings suggest that frequency rather than amount is
the important indicator of risk and are consistent with Katsouyanni et al.® who reported that
frequency of alcohol intake was more important than length of intake or early consumption.

Obesity and weight gain have been reported as risk factors for breast cancer particularly in
post-menopausal women,*"? Oestradiol levels are higher in obese women than in lean
women’>® and may be responsible for the increased risk for breast cancer.” Our findings
add to the growing body of evidence for an increase in risk of breast cancer in overweight

women.

Summary

Increasing age, obesity and ever use of oral contraceptives increase the odds of breast cancer
in a population of women recalled for further testing following mammography screening.
Daily alcohol consumption provided a modest increase in risk of breast cancer consistent
with previous findings. These results should provide some reassurance for women over 40
that the unalterable variables of family history and reproductive factors do not substantially
affect their risk of breast cancer and suggests that the effects of weight reduction should be

assessed.
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CHAPTER 4: CANCER PRONE PERSONALITY
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Abstract

Background: Temoshok’s “Cancer Prone Personality” theoretically predisposes some

individuals to develop cancer and progress more quickly through its stages. Merhods: This
study examines the role of personality variables in 2,224 older women recalled for
assessment following routine mammography breast screening. Using a semi-prospective
design subjects completed self report measures of defense style, locus of control, emotional
expression and control, self esteem, trait anxiety, and state anxiety and depression while
waiting for medical examination. MANCOVA analysis was used to control for known risk
factor variables and examine differences between three control groups (normal tissue
controls, benign/cystic controls not requiring biopsy and benign biopsy controls) and 298
breast cancer subjects. Results: No differences were detected between breast cancer subjects
and controls on measures of mature, immature and neurotic defense style, iocus of control of
behaviour, emotional expression-in, emotional expression-out and emotional control, self
esteem, anxiety, or depression. Conclusions: We found no evidence to support an
independent association between these personality measures and the development of breast

cancer. Findings are discussed in the context of previous research.

Introduction

Despite limited empirical evidence of a role for psychosocial factors in the development of
breast cancer, there is widespread belief to the contrary.'” While some researchers are
satisfied the role of psychosocial variables in the development of breast cancer is
negligible,s"' others believe that the evidence to date has not been of sufficient quality to
constitute a “fair test” of this hypothesis.””

One of the main factors studied and the focus of this report is that of personality. The
“Cancer Prone Personality” theoretically predisposes some individuals to develop cancer and
progress more quickly through its stages." The three components of this personality type are:
(a) a distinctive coping style characterised by abrogating one’s needs in favour of the needs
of others; (b) difficulty in expressing emotions; and (c) an attitude of helplessness or
hopelessness.® The empirical evidence to support this theory in the case of breast cancer is
equivocal. Much of the research focuses on emotional suppression or emotional control. Six
out of thirteen studies in this area reported negative results.”'* Of the seven studies reporting
positive results,”**' only two were adjusted for age; one of these had a very poor response
rate,' perhaps introducing significant sample bias while the other found anger repression

was associated with breast cancer only in patients younger than 50 years.'®
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The current study examined the role of several personality variables including defense style

and emotional expression and control, as well as recent life events and social support. The
goal was to tease apart the components of “stress” and personality in a large sample, thus
offering a fair test of a role for psychosocial variables in the development of breast cancer.
The present paper reports our findings on three domains of the Type C personality style in
relation to the development of breast cancer. Results of the accompanying data on life event

stress and social support in a subset of this sample will be reported separately.

Methods

National Breast Screening commenced in Australia in 1993, actively recruiting women aged
50-69 for screening from electoral rolls. Free screening, however, is available to all women
over age 40. Women attending the Northern Sydney and Lower Central Coast Breast
Screening Program from April 1994 to April 1997 and who were recalled for assessment on
radiological grounds, (ie an abnormal screening mammogram), were invited to participate in
research examining the psychosocial factors in breast cancer development. Screening rounds
one and two were in progress during the period of the study. The study was approved by the
Rovyal North Shore Hospital Medical Research Ethics Committee.

On arrival at the clinic, consenting women completed a self-administered questionnaire
while waiting for assessment. The assessment procedure could include mammography,
physical examination, ultrasound and biopsy when indicated. The questionnaire mncluded
items on demographics, biological risk factors including reproductive history and hormonal
variables, as well as several psychological questionnaires. These data are the focus of this
paper. A subset of this sample, those requiring needle biopsy for a definitive diagnosis were
interviewed for a history of recent life events, bereavement and social support prior to their
test results being available; these data are reported separately in an accompanying paper.
Results of the assessment procedure were subsequently established through the clinic

records.

The inclusion criteria were: (a) attendance for assessment following routine breast screening;
(b) age 40 years and older; and (c) adequate command of English. The exclusion criteria
were: (a) prior history of breast cancer; (b) breast symptoms prompting screening; (c)
knowledge of final assessment diagnosis; and (d) physical or psychiatric impairment

inhibiting completion of questionnaire and/or interview.
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Demographic and somatic risk factor variables were collected by self-report and included

age, marital status, education, employment, family history of breast cancer, history of benign
breast disease, parity, age at birth of first child, lactation, menopausal status, age at onset of
menopause, oral contraceptive use, hormone replacement therapy, height, weight, alcohol

and cigarette consumption.

Self-report questionnaires were used to examine the three domains of Temoshok’s® Cancer
Prone Personality. Each questionnaire has accepted validity and reliability and has been used

in similar populations.

(a) Coping Style: Emotion-focused coping was assessed by the Defense Style Questionnaire
(DSQ-40).2 Defense style reflects a stable pattern of feelings, thoughts, or behaviours used
to alleviate the conflict or stressors that give rise to anxiety.” Based on DSM-111-R
definitions, Z the 40-item measure yield scores for three defense styles: mature, neurotic and
immature. Higher scores reflect greater use of a defense style. Problem-focused coping was
measured by the Locus of Control of Behaviour (LCB) scale.** Designed to assess perceived
control over behaviour, this 14-item measure yields a single factor reflecting
internal/external locus of control of behaviour. A higher score indicates an extemal locus of

control and a low score indicates an internal locus of control.

(b) Emotional Expression and Control; The Emotional Expression and Control scale (EEC)
was used to assess the expression and control of negative emotions.” Developed from the
Watson and Greer® measure of emotional control and Spielberger’s concept of anger
expression,”’ the focus is on self-reported expression and control of anger, anxiety and
depression. The 18-item measure yields scores on three factors: emotional expression-in
reflecting the expression of emotions to one’s self;, emotional expression-out reflecting the
expression of emotions toward others, and emotional control reflecting the extent of control
over emotions.” Higher scores respectively reflect more emotional expression in, more

emotional expression out or more emotional control.

(c) Helplessness and Hopelessness: There is scant description of this dimension by
Temoshok (1987) but the dimension of helplessness and hopelessness has grown primarily
from studies implicating depression and anxiety and therefore the focus of examining this
dimension has been trait and statc depression and anxjety- measures. Rosenberg’s 10-item
Self-Esteem scale measures the self-acceptance aspect of self-esteem and was used as a

measure of trait depression.”® Lower scores on this scale reflect higher self-esteem. Trait
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anxiety was assessed using the sub-scale from Spielberger’s State-Trait Personality

Inventory (STPI).” The ten items refer to how a person generally feels and a higher total
score reflects higher trait anxiety. The Hospital Anxiety and Depression scale (HAD)*
assesses state anxiety and state depression. Excluding any reference to somatic symptoms,
the 14 items refer to how the respondent has been feeling in the last week. Anxiety and
depression in this measure are clearly distinguished, with scores greater than ten on either
sub-scale reflecting clinically significant mood disturbance and scores between 8 and 10

representing borderline mood disturbance.

Multivariate analysis of covariance was performed using SPSS for windows 6.1.3. The
psychological variables included in analysis were continuous and included: mature,
immature and neurotic defense style, locus of control of behaviour, emotional expression-in,
emotional expression-out, emotional control, self esteem, trait anxiety, state anxiety and state
depression. Eleven variables were included as covariates; age, level of education, age at
onset of menopause, first birth after age 29 years, parity, family history of breast cancer,
history of benign breast discase, oral contraceptive use, current hormone replacement

therapy, alcohol consumption and body mass index.

Results

A total of 2821 women were eligible to participate in this study. Thirteen percent of eligible
women declined participation and a further eight percent had incomplete questionnaires,
resulting in a total of 2,224 (79%) questionnaires available for the final analysis. Subjects
were classified into four groups according to diagnosis and testing conditions. There were
three control groups: normal tissue controls (n=947), benign or cystic lesions not requiring
biopsy confirmation (n=644), benign lesions requiring biopsy confirmation (n=335), these

groups were compared with breast cancer subjects (n=298).

No direct information was available for women declining to participate in the study.
However, comparing our sample to the available statistics from the screening program
assessment clinic, data on age, percentage of women requiring biopsy and percentage
diagnosed with cancer during for the years 1994-1996 inclusive suggests minimal
participation bias with respect to these variables. The mean age of women recalled for
assessment was 56.7 years and the mean age of our sample was 56.1 years. The percentage
of women recalled for assessment requiring needle biopsy was 23.3% compared with 28.5%

of our sample. Eleven percent of women recalled were diagnosed with breast cancer
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compared with 13.4% of our sample. Qur higher percentage of subjects undergoing biopsy in

comparison to assessment clinic attendees is consistent with women not requiring biopsy
having less time to complete their questionnaire prior to the completion of medical

assessment.

Demographic and somatic risk factor variables are summarized in Table 13. Our sample was
aged between 40 to 87 years with a mean age of 56.1 years. The breast cancer group, with a
mean age of 61.2 years, was significantly older than each of the three control groups
(p<0.0001). After controlling for age, there were no group differences for marital status,

education, or employment.

Family history was defined as a first degree relative with breast cancer, distinguishing
between a diagnosis before and after age 50 vears; and group differences were non-
significant (p>0.05). No significant differences were detected for age at birth of first child,
parity, age of onset of menopause, length of lactation or cigarette consumption. Normal
tissue controls were less likely than the other groups to have previously had surgical removal
of benign breast tissue (p<0.01). Significant differences were detected between groups for
menopausal status, oral contraceptive use, current use of hormone replacement therapy, daily
alcohol consumption and body mass index (Table 13). Further details of these data arc

published elsewhere,”

Age, surgical removal of benign breast tissue, oral contraceptive use, current use of hormone
replacement therapy, daily alcohol consumption and body mass index were selected as
confounders on the basis of significant group differences. Age at onset of menopause
(premenopausal/postmenopausal<40/41-45/46-50/50+/unknown), family history of breast
cancer (none/ diagnosed 50+ years/ diagnosed<S0 years/ unknown), first birth after age 29
years and parity (0, 1-2, 3+) were included as well documented correlates of breast cancer.
Level of education was highly correlated with the majority of psychological variables and

included as a covariate.

Table 14 displays group means for the eleven psychological variables. Using Wilk’s
criterion, these variables were not significantly different across the four groups (Fg;,
sar036=1.13, p=0.28). Results of univariate F-tests for individual variables controlling for
covariates and confounders and other psychological variables are also shown in Table 14. To
increase power, the three control groups were combined into one “non cancer” control group

for comparison to the breast cancer group; this did not substantially change the findings.

28



Table 13: Demographic and somatic risk variable for the breast cancer group and non

cancer control groups

Groups Statistic
Non Biopsy Biopsy
Normal Benign/ Benign Breast
Variable Tissue Cystic Disease Cancer

(n=947) (n=644) (n=335) (n=298)

N (%) N (%) N (%) N (%)
Mean Age (SD) in 54.67 (9.16) 55.30(8.54) 57.08 (9.91) 61.22(9.43) F=41.87,
years p<0.0001
Current marital status x*(6)=23.60
Married/Defacto 76T ETIGe) B (702) 202 (68.9)  (p=0.005)
Single/Never married 50 (5.3) 39(6.1) 23(7.0) 17 (5.8)
Widowed 65 (6.9) 50 (7.8) 34 (10.3) 44 (15.0)
Divorced 105 (11.1) 80 (12.5) 41 (12.5) 30(10.2)

_ “Level of education (12)=11.9
Primary 33 (3.6) 15 (3.0) 17 (5.2) 10(3.4) (p=0.45)
3-4 years secondary 357(379) 230(36.0) 130(39.6)y 112(38.1)

5-6 years secondary 147 (15.6) 93 (14.6) 53 (16.2) 51(17.3)
Diploma/certificate 212(22.5) 170(26.6) 78(23.8) 72 (24.5)
University/college 191 20.3) 127(199) 50(152) 49(16.7)

Family history of breast cancer x2(9l)':16.71
None 765 (80.8) 544 (84.5) 270(80.6) 231(77.5) (p=0.053)
Diagnosed after age 50 79 (8.3) 43 (6.7) 16 (4.8) 29(9.7)

Diagnosed before age 50 58 (6.1) 31(4.8) 31(9.3) 22(7.4)

Unknown family history 45 (4.8) 26 (4.0) 18 (5.4) 16 (5.4)

History of benign breast disease Y (3)=13.18
No 802 (86.6) 510(80.1) 269(83.3) 231(81.1) p=0.004
Yes 124 (13.4) 127(19.9) 54(16.7) 54 (18.9)

Age at birth of first child y*(12)=11.3
Nulliparous 136 (14.7) 77 (12.3) 47(15.1) 36(12.9) p=0.50

<20 years 48 (5.2) 28 (4.5) 12(3.9) 8(2.9)

20-24 years 261 (283) 179(28.6) 100(32.2) 75(27.0)

25-29 years 308 33.4) 231(369) 93(299) 101 (36.3)

>30 years 170(18.4) 111 (17.7) 59(19.0) 58 (20.9)

*Numbers for each variable may not add up to total due to missing values.
"Known age of menopause only

99



Table 13 (continued): Demographic and somatic risk variable for the breast cancer

group and non cancer control groups

Groups Statistic

Non Biopsy Biopsy

Normal Benign/ Benign Breast
Variable Tissue Cystic Disease Cancer
(n=947) (n=644) (n=335) (n=298)
N (%) N (%) N (%) N (%)

Farity Y (6)=5.24
Nulliparous 136 (14.6)  77(122)  47(151) 36(128)  p=0.51

1-2 463 (49.7) 302(47.9) 148(47.0) 132(46.8)

>3 333 (35.7) 252(39.9) 119(37.8) 114 (40.4)

Menopausal Status ¥“(3)=55.8
Premenopausal 332(35.1) 200(31.1) 99(29.6) 37(12.4) p<0.0001
Postmenopausal 615 (64.9) 444 (68.9) 236(70.4) 261 (88.6)

Age at Menopauseb $4(6)=3.96
<45 years 214 (35.7) 141(325) 71(34.8) 68 (28.9) p=0.68
46-50 years 215(35.8) 160(36.9) 74(36.3) 94 (40.0)

>50 years 171 (28.5) 133 (30.6) 59(28.9) 73 (31.1)

Oral contraceptives v*(3)=9.26
<1 year in total ever 319(35.8) 219(35.8) 131(43.5) 114(42.5) p=0.026
=1 year total ever 571(642) 393(64.2) 170(56.5) 154(57.5)

Hormone replacement therapy v (3)=10.81
No current use 613(65.6) 399(62.5) 233(73.0) 181(64.0) p=0.01
Curreni use 321 (34.4) 239(37.5) 86(27.0) 102 (36.0)

Alcohol consumption v (9)=28.7
None 181(19.9) 147(23.7) 69(21.9) 61 (21.8) p=0.0007
Occasional 227 (25.0) 178(28.7) 93(29.5) 64 (22.9)

Weekly 278 (30.6) 176 (28.3) 95(30.2) 65 (23.2)

Daily 223 (24.5) 120(19.3) 58(18.4) 90 (32.1)

Body mass index (BMI) (3)=16.9
BMI<25 §55(62.8) 394(65.6) 173(57.7) 137(51.9) p=0.0007
BMI>25 329 (37.2) 207(344) 127(423) 127(48.1)

*Numbers for each variable may not add up to total due to missing values.
K nown age of menopause only
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Table 14;: Mean scores (SD) and univariate F-tests for group differences on

psychological variables between breast cancer and non cancer control groups

Groups Statistic
Non Biopsy Biopsy
Normal Benign/ Benign Breast Univariate
Tissue Cystic Disease Cancer F*df 3,2209)
(n=947) (n=644) (n=335) (n=298)
Defense Style
Mature 6.24 (1.09) 6.28 (1.13) 6.27(1.14) 6.37 (1.07) F(32200=0.05,
p=0.99
Neurotic 5.08 (1.13) 5.02(1.13) 5.18 (1.20) 521(1.14) F3.2200=0.73,
p=0.54
Immature 3.63(0.87) 3.60(0.88) 3.69 (0.95) 3.69 (0.96) Fs 22007=2.08,
p=0.10
Locus of AR 20,61 (789) 2176 834) 2196 (7.97)  Fzme=1.62,
Control of p=0.18
Behaviour
" Emotional Expression & Control
EE In 1510 (4.08) 15.05(4.06) 1528(4.49) 1544 (3.88) Fr32009=0.29,
| p=0.83
EE Out 12.88 (3.43) 12.81(3.12) 1273(3.52) 1226 (3.01) Fp200=0.55,
p=0.65
Emotional 1553 (3.79) 1549(3.77) 1556 (4.16) 15.76 (3.62) Fa200=0.77,
Control p=0.51
Self Esteem 18.06 (4.60) 17.54 (4.65) 18.29(4.74) 17.83(4.29) Fizoe~1.44,
p=0.23

Trait Anxiety  17.72 (485) 17.17(4.68) 1774 (5.17) 1722 (4.60) Fz09=139,
p=0.25

State Anxiety 7.66(3.99) 7.13(3.78) 7.52(4.14) 7.54(3.76)  Fp10y=2.88,
p=0.04

State Depression 3.23(2.90)  2.98(2.65) 3.16(297) 2.83(244)  Famy~0.93,
p=0.43

* analysis controlled for age, education, age at onset of menopause (premenopausal /<45/46-
50/50+/unknown), family history of breast cancer (none/aged 50+/aged<50/ unknown), first birth>29,
parity (none/1-2/3+), BMI (<25/25+), oral contraceptives (<1 year total/>1 year), daily alcohol
consumption, removal benign breast disease, current hormone replacement therapy.
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Discussion

The current study employed a semi-prospective design to examine the three domains of
Temoshok’s® Cancer Prone Personality in relation to the diagnosis of breast cancer in a
community sample of older women recalled following routine breast screening. This method
minimizes biases associated with hospital based sampling of symptomatic women and
enabled standardization in assessment process and reporting. Women attending for similar

breast screening have similar scores to community normative data for the EPQ and STAL™

With disagreement remaining as to the appropriate comparison group for breast cancer,*
we distinguished between “normal” breast tissue controls and those with benign breast
discase. As an added precaution against a potential impact of ongoing testing procedures
during participation, we made a further distinction between those who did and did not
undergo needle biopsy.

Controlling extensively for established risk factors for breast cancer, we found no evidence
of an association between defense style, locus of control of behavior, self-esteem, trait or
state anxiety or state depression and breast cancer in this large sample. Of particular note
was the absence of association between breast cancer and emotional expression and control

variables.

There arc some findings from previous rescarch offering support for emotional suppression,
repression or control being associated with breast cancer. Both Grassi and Cappellari”® and
Fox et al.”® report significantly higher emotional control in breast cancer patients. However,
Greer and Morris'® found women with breast cancer under age 50 were more likely to be
extreme suppressors or extreme expressors of emotion when compared with benign controls.
Morris et al." reported less expression of anger in breast cancer patients than controls,
although only the 40-49 age group approached significance (p=0.08). Similarly Scherg et
al."” found breast cancer patients showed significantly more suppression of anger, but in the

patients aged 20-50 years.

It could be argued that our somewhat “older” sample (mean 56 years) may mask the
importance of emotional control or suppression that may have an effect in younger women.
However, in reanalysing our data for the 726 women aged between 40 to 50 years, we found
no evidence for an association between emotional expression and control variables, or the
other psychological variables, and breast cancer. Although the number of breast cancer

subjects for comparison is small in this age group in the current study (n=39), the numbers
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are not dissimilar to other studies reporting a positive association between emotional control

or suppression and breast cancer.

However, the findings of the current study are consistent with those of Bleiker ¢t al. in a
large prospective study of a Dutch screening population that found no association between
emotional expression and control and subsequent breast cancer diagnosis.'® With the largest
series of breast cancer subjects in this area of research, we believe our study has sufficient

power to detect small differences between groups.

The importance of controlling for established risk factor variables in the examination of
potential psychological risk factors for breast cancer is undisputed, although the process of
selecting adequate and appropriate combination of confounding variables is not precise.
Although we considered a large number of risk factor variables, some limitations should be
noted. Age at menarche was not included, primarily because the accuracy in recalling this in
older women has been queried and there is some evidence this variable is more important in
younger women.>* We considered the history of benign breast discase in terms of surgical
confirmation rather than prior breast biopsy, currently a more common method of diagnosing
benign breast disease. In addition, the use of hormone replacement therapy was limited to
current use, rather than including recent use, which has recently been identified as increasing

breast cancer risk.*

Although we employed a quasi-prospective design to examine a large asymptomatic
community-based sample, the inherent limitations of this design can only be overcome with
a truly prospective design. It is possible that the measures we have employed, although
reliable and valid, may not be adequate to assess the concept of Type C personality.
However, it may be more likely that the contribution of psychological factors in the
incidence of breast cancer is small*> If there is a premorbid cancer personality, the
uscfulness of examining personality alone, rather than in conjunction with stress, is

questionable, given the two are fundamentally linked.™

In conclusion, the findings of the current study do not support a direct role for personality in
the development of breast cancer in older asymptomatic women attending a free community-
based mammography screening program. It is possible that personality variables such as
emotional control and defense style have no direct impact on the development of breast
cancer, but are vulnerability factors that moderate the impact of life event stress on the
development of breast cancer. We are exploring the latter hypothesis in our analysis of

stressful life events.
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CHAPTER 5: LIFE EVENTS, COPING, PERSONALITY,
SOCIAL SUPPORT AND THEIR INTERACTIONS

This chapter contains the manuscript titled “The Role of Psychosocial Factors in the
Development of Breast Carcinoma: Part 2 - Life Event Stressors, Social Support, Defense
Style, and Emotional Control and Their Interactions” published in Cancer Volume 01(4),
pages 686-697, 2001.

The authors of this publication are Melanie A Price, Christopher C Tennant, Phyllis N
Butow, Ross C Smith, Susan J Kennedy, Marjoric B Kossoff and Stewart M Dunn.

Changes have been made in response to examiners recommendations and therefore this

chapter varies from the published version
A reprint version of this article is in appendix XV

The tables have been renumbered to maintain consistency within the thesis.
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Abstract

Background: The evidence supporting an association between life event stress and breast
cancer development is inconsistent. Methods: 514 women requiring biopsy following routine
mammographic breast screening were interviewed using the Brown and Harris Life Event
and Difficulties Schedule (LEDS). Other psychosocial variables assessed included social
support, emotional control and defense style. Biopsy results identified 239 women with
breast cancer and 275 women with benign breast disease. Multiple logistic regression was
used to distinguish between breast cancer subjects and benign breast disease controls on
these psychosocial variables and their interactions. Results: Results reveal a significant
interaction between highly threatening stressors and social support. Women experiencing a
stressor objectively rated as highly threatening and were without intimate emotional social
support had a nine-fold increase in risk of a breast cancer diagnosis. Conclusions: Although
there was no evidence for an independent association between life event stress and breast
cancer, there is strong evidence that social support interacts with highly threatening stressors

to significantly increase the risk of breast cancer.

Introduction

Renewed debate regarding the association between stress and the development of breast
cancer coincides with the recent publication of three studies, two reporting significant
association between antecedent life events and breast cancer and a third which found no
association.'® The series of commentarics on the topic of “stress and the development of
breast cancer” also reflect the inconsistency of research findings.*® Assessments of existing
findings include the opinion that there is a “relatively minor” role for stress or emotional
factors in the aetiology of breast cancer, that the question is clinically unimportant,” that
major life events in the presence of other psychosocial factors increase the risk of breast
cancer,® and that an adequate test of the hypothesis has vet to be achieved.” Despite this,
there is widespread belief in the community that stress is a risk factor for cancer,” and in

particular breast cancer.®"’

Population based studies examining widowhood and divorce have found no association with
breast cancer.'™" Early childhood losses or separation from parents have also been studied,
some reporting no increased risk of breast cancer' and others reporting a significantly higher

risk of cancer (including breast cancer)."

The majority of lifc event studies have used event checklists, an approach prone to under-
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reporting of events, bias by mood state,'™'® and “insensitivity” due to lack of specificity and
contextual details.'” It is therefore not surprising that studies using this approach have

3, 21-22

yielded mixed results; four negative findings,> '**° three positive findings, and two in

which the breast cancer group experienced significantly less stress that the control group =22

Use of the Life Events and Difficulties Schedule (LEDS)® to objectively assess life event
stress has produced somewhat more consistent results. This interview enables precise event
definition and encompasses contextual information in independent ratings of event scverity.
Two studies report that recent events rated as the highest category of severity of threat were
2-3 time more frequent in women diagnosed with breast cancer than in those with benign
disease." ' However, a recent study using this approach failed to replicate these findings.”

However, the study of life events alone may be a somewhat incomplete approach. It may be
that life event stressors when examined in conjunction with vulnerability factors such as
coping style, emotional and behavioural patterns, and social support, will enable the relative
impact of components of psychosocial “stress” to be teased apart> 7 Only a few studies
assess these multiple factors, ' > perhaps due to the large samples required for sufficient

power to adequately assess the interaction of these psychosocial variables.

A significant weakness in this arca of research is the essentially atheoretical approach to
examining clearly interrelated psychosocial concepts in a multi-factorial disease such as
breast cancer, despite models being available.” Both Greer and Watson™ and Temoshok™
describe a cancer prone personality, thought to predispose an individual to developing
cancer. This personality is related to stress, purported to be maladaptive under conditions of
30-31

prolonged or severe stress, increasing rather than reducing the impact of stressors,

however, life event stress and personality are rarely considered together.

Based on existing evidence, Hilakivi-Clarke et al. outline a comprehensive model in which
life event stress, personality and social support influence an individual’s ability to cope,
which in turn mediates breast cancer risk via alterations in neuroendocrine and immune
functioning.*? The crucial factor in this model is not the stressor, but the complex interaction
between stressors, personality, and social support that affect an individual’s ability to cope.
This model is compatible with more general model of stress and illness.'” In the Brown and
Harris model, life events arc conceptualized as provoking agents for illness, influenced by
specific vulnerability factors such as social support, proposed to increase the impact of life

events and consequently the resulting stress and strain.
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Although the potential benefits of social support on health, quality of life and immunity are
well established, ™’ consideration of the role of social support in breast cancer has generally
focused on its ability to mitigate the impact of diagnosis, adjustment to illness and

prognosis. ¥

Only a few studies have considered social support in relation to the development of breast
cancer. Bleiker et al. using an unspecified self-report measure of social support, reported no
association with breast cancer.? Cooper et al.® and Edwards et al.” reported no differences
in the number of social supports available in a crisis between breast cancer cases and
controls. One of the few studies in this area with a theoretical basis employed the Brown and
Harris model to examine the modifying effect of social support on stressful life events in
breast cancer development.'”'® However, high correlation of “lack of social support” with
“life events” precluded the inclusion of support in the model. To overcome the difficulty of
assessing the components of stress, Tennant et al. have suggested that stress related
variables, such as life events, social support, personality and coping should be assessed as

distinct concepts.®

The aim of the current study was to examine the role of antecedent life stressors, together
with psychosocial “vulnerability” factors including social support, coping style and
emotional control, in the diagnosis of breast cancer in asymptomatic women attending a
community based mammographic breast screening program. This study design was chosen
to minimise selection bias and enabled assessment to be carried out with both subjects and
researchers blind to disease status.

Material and methods

Subjects

Eligible subjects were asymptomatic women requiring needle biopsy for diagnosis of breast
disease following routine breast screening. Women attending the Northern Sydney and
Lower Central Coast Breast Screening Program from April 1994 to April 1997 and who
were recalled on radiological grounds, were invited to participate in research examining the
psychosocial factors in breast cancer development. Participation involved completing a self-
report questionnaire detailed below and fully reported separately. Life event stress and social
support details were collected by personal interview. The ideal of interviewing all subjects
was unfeasible; instead, a subset of the sample, thosc undergoing breast biopsy, were
selected for interview. This group shared similar conditions of testing and were expected to

experience similar apprehensiveness prior to diagnosis. This paper focuses on interview and
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questionnaire data from women undergoing biopsy.

The inclusion criteria were: (a) undergoing breast biopsy following routine breast screening;
(b) age 40 years and older; and (c) adequate command of English. The exclusion criteria
were: (a) prior history of breast cancer; (b) breast symptoms prompting screening; {c)
knowledge of results of biopsy; and (d) physical or psychiatric impairment inhibiting

completion of questionnaire and/or interview.

Procedure

The complete assessment procedure, from mammogram to ultrasound, physical examination
and biopsy, usually occurred on the same day. On arrival at the clinic, consenting women
completed a self-administered questionnaire while waiting for assessment. After consenting
to the biopsy procedure, subjects were interviewed prior to their test results being available.
Approval for the study was granted by the Royal North Shore Hospital Medical Research
Ethics Committee.

Measures

Demographic and somatic risk factor variables were collected by self-report and included
age, marital status, education, employment, family history of breast cancer, history of benign
breast disease, parity, age at birth of first child, lactation, menopausal status, age at onsct of
menopause, oral contraceptive use, hormone replacement therapy, height, weight, alcohol

and cigarette consumption.

Self-report psychological questionnaires assessed features of the Cancer Prone personality.
Emotion-focused coping was assessed using the DSQ-40 yielding scores for mature,
immature and neurotic defense style.* Problem-focused coping was assessed by the Locus
of Control of Behaviour (LCB) scale yielding a single factor reflecting internal/external
locus of control.¥ The Emotional Expression and Control scale (EEC) measuring the
expression and control of anger, anxiety and depression resulting in three factor scores:
emotional expression-in, emotional expression-out, and emotional control.* Rosenberg’s
Self-Esteem scale measured the self-acceptance aspect of self-esteem.”’ Trait anxiety was
assessed using the State-Trait Personality Inventory (STPI).*® State anxiety and state
depression was assessed using the Hospital Anxiety and Depression scale (HAD).* Detailed
analysis of these data are reported separately.

An abbreviated version of the Henderson Social Support Interview Schedule was
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administered to assess social support.®® Independent ratings of intimatc and non-intimate

support for both emotional and instrumental support were made to reflect availability and
quality. Ratings were made on a three point scale (poor, adequate, good) where a ‘good’
rating reflected support generally available and comforting; an ‘adequate’ rating reflected
support available but with some form of restriction and a ‘poor’ rating reflected limited
availability and/or uncertainty in the quality of support. Subjective appraisal of support was
also recorded using this three point scale and subjective evaluation of change in support

during the past two years was recorded (better, worse, no change).

The Bedford College Life Events and Difficulties Schedule (LEDS)® was used to collect
details about lifc stressors occurring during the previous two years, This semi-structured
interview allows details of life stressors and the context in which they occurred to be
recorded. A vignette of each subject’s personal circumstances and stressors was presented to
independent raters, without reference to the subject’s emotional responses or diagnosis. Of
prime interest in this study was the ongoing impact of stressors reflected in the ratings of
long-term “threat”.

Long-term threat defines the degree of impact of a stressor a week after the occurrence.
Severity of long-term threat was rated for each stressor on a five-point scale. Ratings were
based on the criteria described and detailed examples provided by the authors of the
schedule, with the addition of categorics (none and extreme) to allow further distinction of
stressors at the extremes. For example, the death of a spouse or child would be rated at the
highest level of threat (extreme); the death of an elderly parent living in the same home
would be rated a degree lower (severe); whereas the death of a parent-in-law not living in the
same home but with regular contact would be rated another degree lower (highly

threatening).

A distinction was made according to the duration of the stressor. Stressors were regarded as
acute if less than six months in duration and chronic if continuing for 6 months or longer.
Both acute and chronic stressors were categorized according to type (health of self, health of

other, death, role/interaction, crisis/news, employment, financial, marital, miscellaneous).

Training of the interviewers and raters for this study was conducted by an expert in the field
(CT). Interviews were conducted prior to results being available to either the subject or
interviewer. The content of the interviews were rated independently with both the
interviewer and rater blind to disease status. Inter-rater reliability for this study was 0.92.
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The choice of time frame for assessment of stressors involved a difficult balance between the
time period during which the impact of stressors is thought to influence tumour
development, and that of optimising reliability in recalling life event stressors. The time from
etiology to early detection of breast cancer is difficult to determine, but has been
approximated at 18 years.”! Most reports suggesting a relationship between life event
stressors and the diagnosis of breast cancer refer to a relatively short time frame, most
commonly between two and five years, suggesting that any impact of stressors would be
related to promoting tumour growth. Accuracy of recall using the checklist approach to
examining life events rapidly decreases over six months particularly for less severe events,
although the most severc events are least affected.” However, using the LEDS approach, the
fall-off in reporting of events is approximately five percent per year and is similar for severe
and non-severe events.!” Given these data, a two year time frame for life events in our
asymptomatic sample approximates the longer recall period of symptomatic women in

previous studies, and ensures a high degree of reliability in recall.

Diagnosis of Cancer
Diagnosis of cancer was confirmed by histopathological results of breast tissue biopsy.

Those without cancer were classified as benign controls.

Statistics

Data were analyzed using logistic regression to distinguish between subjects with breast
cancer and contro!l subjects with benign breast disease. Age was included as a confounder in
all analyses. The final model included other confounders selected on both statistical and
theoretical grounds.® All variables were entered simultancously. Results are reported in
terms of the Wald statistic, odds ratio and 95 percent confidence intervals. Variables were
initially examined as “main effects”. Interaction between the main effect variables were
examined regardless of the individual significance of each main effect. All analyses were
performed using SPSS for windows (SPSS Inc). Correlations are reported as Pearson’s r for
continuous variables and Spearman’s rho for categorical variables. All p-values are two

tailed.
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Results

Sample Characteristics

Of 2,821 women recalled for assessment on radiological grounds following routine breast
screening, 848 underwent needle biopsy and were invited to participate in this part of the
study. One hundred and eight women (12.7%) declined to participate and a further 48
women initially agreeing to participate later declined to be interviewed (7%), representing a
response rate of 80.3 percent. Of the 692 women participating, 176 (25.4%) were unable to
be interviewed for logistical reasons including preliminary results of biopsy given to the
subject prior to interview, leaving the clinic while the other subjects were being interviewed
and no private space being available for the interview to be conducted. Five hundred and
sixteen women were interviewed prior to results being available. One woman diagnosed with
lymphoma and one woman whose final diagnosis was outstanding were excluded from
analyses. Interview data were available for 239 women later confirmed to have breast cancer
(46.5 percent) and 275 women diagnosed with benign breast disease (53.5 percent). Of all
the women requiring biopsy following breast screening during 1994-1996 inclusive, 47.2%
were diagnosed with breast cancer suggesting our sample is representative of our region. The

benign to malignant biopsy ratio is consistent with other screening programs.***’

The mean age of the cancer group was 61.3 years (SD 9.4), significantly older than benign
controls with a mean age of 57.0 (SD 9.8), giving an odds ratio of 1.05 (5% CI 1.03-1.07).
No differences were detected for marital status, occupational status, family history of breast
cancer, history of benign breast disease, parity, age at menopause or obesity. There were
increased odds of breast cancer with increasing level of education, increasing age at first
birth for parous women, being post-menopausal, ever use of oral contraceptives, current use

of hormone replacement therapy and daily alcohol consumption (Table 15).
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Table 15: Demographic and risk factor variables for breast cancer

Benign Disease  Breast Cancer Odds Ratio
Variable (n=275) (n=239) 95% (I
n® (%) n® (%) (age adjusted)

Mean (SD) Age (vears) 57.0(9.8) 61.3(9.4) 1.05(1.03-1.07)
Education

Primary 14 (5.2) 73.0) 1-

3-4 years secondary 109 (40.7) 86 (36.6) 1.98 (0.74-5.30)
5-6 years secondary 41 (15.3) 41(17.4) 2.46 (0.87-7.00)
Diploma/Certificate 68 (25.3) 58 (24.7) 2.67 (0.96-7.43)
University/College 36(13.4) 43 (18.3) 3.78 (1.31-10.91)
Marital Status

Married/Defacto 189 (70.3) 156 (66.4) 1-

Single 20(7.4) 15 (6.4) 0.74 (0.38-1.52)
Widowed 27 (10.0) 36 (15.3) 0.93 (0.51-1.70)
Divorced/Separated 33(12.3) 28(11.9) 0.97 (0.55-1.70)
Age at birth first child
“Nulliparous 44 (17.3) ey
<20 10 (3.9) 7(3.2) 1.40 (0.46-4.22)
20-24 84 (33.1) 47 (21.4) 0.88 (0.48-1.60)
25-29 72 (28.3) 84 (38.2) 1.77 (1.00-3.15)
30+ 44 (17.3) 51{14.1) 1.81 (0.96-3.40)
Parity

Nulliparous 44 (17.1) 31(13.8) 1-

1-2 113 (44.0) 103 (46.0) 1.55 (0.89-2.69)
3+ 100 (38.9) 90 (40.2) 2.31(0.75-2.28)
Family history

No 233 (84.7) 188 (87.7) 1-

Diagnosed <50 years 11 (4.0) 22(9.2) 2.14 (0.99-4.61)
Diagnosed 50+ years 27 (9.3) 16 (6.7) 0.64 (0.33-1.25)
Unknown 15 (5.5) 13(5.4) 0.96 (0.44-2.11)

*Numbers for each variable do not add up to total due to missing values.
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Table 15 (continued): Demographic and risk factor variables for breast cancer

Benign Disease  Breast Cancer Odds Ratio
Variable (n=275) (n=239) 95% CI
n® (%) n* (%) (age adjusted)

H/Q Benign Breast Disease
‘No 223 (84.5) 188 (832) I-
Yes 41 (15.5) 38 (16.8) 1.14 (0.70-1.87)
Menopausal status
Premenopausal 83 (30.2) 31 (13.0) I-
Postmenopausal 192 (69.8) 208 (87.0) 1.85 (1.05-3.25)
Age at onset of menopause*
<45 years 52 (32.1) 51(27.9) 1-
46-50 years 58 (35.8) 76 (41.5) 1.41 (0.84-2.39)
>50 years 52 (32.1) 56 (30.6) 1.16 (0.67-2.00)
Ever use oral contraceptives
No 102 (42.0) 90 (42.3) 1-
Yes 141 (58.0) 123 (37.7) 1.67 (1.08-2.59)
Current hormone replacement therapy
No 194 (74.6) 149 (66.2)  1-
Yes 66 (25.4) 76 (33.8) 1.51 (1.01-2.25)
Alcohol consumption
None 58 (22.5) 47 (21.1) 1-
Occasional 73 (28.3) 54 (24.2) 1.03 (0.61-1.77)
Weekly 83 (32.2) 42 (18.8) 0.78 (0.45-1.36)
Daily 44 (17.1) 80 (35.9) 2.58 (1.49-4.48)
Body mass index (BMI)
BMI=25 145 (59.7) 111 (52.9) 1
BMI>25 98 (40.3) 99 (47.1) 1.28 (0.87-1.87)

*Numbers for each variable do not add up to total due to missing values.
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Acute Stressors

Our first hypothesis was that there was a threshold at which acute stressors may trigger or at
least promote cancer growth. This being the case we expected that significantly more women
diagnosed with breast cancer would have experienced a highly threatening acute stressor
compared to benign controls. One thousand, four hundred and fifty three acute stressors were
recorded in the two year period prior to biopsy. The mean number of acute stressors
experienced was 2.82 for the breast cancer group and 2.84 in the benign group (OR = 1.04,
CI 0.94-1.16). Table 16 displays numbers of subjects reporting acute stressors according to
severity ratings for long-term threat. More of the cancer group did report an acutc stressor
rated as extremely threatening (4.6%) in comparison to the benign group (2.9%), although
after adjusting for age, the difference failed to reach statistical significance (OR = 1.06, CI
0.37-3.02). Combining stressors rated as extremely and scverely threatening for long term
threat, the percentage of women experiencing such was similar across groups (OR 0.89, CI
0.49-1.62). The numbers of women experiencing an acute stressor rated as of high, moderate

and mild degree of threat were also similar across the groups.

Testing the hypothesis that the type rather than severity of an acute stressor was more
important (for example bereavement rather than employment), we proposed that women
diagnosed with breast cancer would have experienced more bereavements prior to diagnosis
compared to benign controls. However, there were no significant differences between the
groups for any of the ten categories of acute stressors reported and specifically the number of

women widowed in the past two years was not significantly different across the two groups.

Table 16: Number of subjects reporting at least one acute stressor for each severity

rating of long term threat in the two year period prior te interview

Severity Rating of Long Term Benign Cancer Odds Ratio
Threat for Acute Stressors (rating) n (%) n (%) (95% CI)*
Extreme (5) 8(2.9) 11 (4.6) 1.06 (0.37, 3.02)
Severe (4) 24 (8.7) 20(8.4) 0.95 (0.48, 1.87)
High (3) 61(22.2) 47 (19.7) 0.94 (0.59, 1.50)
Moderate (2) 151 (54.9) 115 (48.1) 0.75 (0.51, 1.10)
Mild (1) 164 (59.6) 140 (58.6) 1.15 (0.77, 1.72)
Extreme / Severe (4, 5) 32 (11.6) 28 (11.7) 0.89 (0.49, 1.62)
Extreme / Severe / High (3, 4, 5) 84 (30.5) 70 (29.3) 0.92 (0.61, 1.39)
*adjusted for age
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Chronic Stressors

Examining the possibility that chronic stressors were of more importance in promoting
tumour growth, we hypothesised that women diagnosed with breast cancer would have more
chronic stressors and more threatening stressors prior to diagnosis compared to benign
controls. We recorded 852 chronic difficultics impacting on the past two years, with no
group differences detected in number (OR 1.08, CI 0.94-1.24). Chronic stressors in the
highest two severity ratings of long term threat were rare and similar across groups (Table
17). Women with breast cancer did report significantly more chronic stressors in the lowest
(mildly threatening) severity group (OR 1.72, CI 1.19-2.49); however the benign group
reported more chronic stressors in both the moderate and high severity ratings, albeit non
significant. The most common chronic stressor reported related to women’s own health and

there were no differences in the types of chronic stressors reported between the groups.

Table 17: Number of subjects reporting at least one chronic stressor for each severity

rating (long term threat) in the two year period prior to interview

Severity Ratings of Long Term Benign Cancer Odds Ratio
Threat for Chronic Stressors n (%) n (%) (95% CIy*

Extreme (3) ' 1(0.4) 0(0.0)
Severe (4) 6(2.2) 52.1) 1.03 (0.30-3.50)
High (3) 42 (15.3) 24 (10.0) 0.70 (0.41-1.22)
Moderate (2) 110 (40.0) 76 (31.8) 0.77 (0.53-1.13)
Mild (1) 141 (51.3)  159(66.5)  1.23 (1.04-1.44)
*adjusted for age
Cumulative Stressors

We examined a model of “stress” which proposes a cumulative impact of life stressors,
hypothesising that women diagnosed with breast cancer would have experienced more
cumulative stress than women with benign breast disease. To test this, we calculated scores
to estimate cumulative degree of stressors, separately for acute and chronic stressors as well
as combining acute and chronic. Each stressor was allocated a weight according to its
severity rating, and the weighted scores were totaled. Weightings of stressors were assigned
according to Brown et al.*® Stressors rated as mild or non threatening werc weighted zero.
Extreme stressors were weighted 5, severe weighted 4, high weighted 3, and moderate
weighted 1. No differences were seen in weighted acute, weighted chronic or weighted
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combined stressors scores (Table 18).

Table 18: Weighted scores for acute and chronic stressors in the two year period prior

to biopsy

Weighted Stressor Scores Benign Cancer 0Odds Ratio (95% CI)*

Mean (SD) Mean (SD)

Acute Stressors 500(4.17) 4.85(401) 1.00(0.95,1.05)
Chronic Stressors 3.29(3.08) 3.00(2.90) 0.97(0.91, 1.04)
Acute and Chronic Stressors 838(5.53) 7.85(5.19) 0.99(0.96,1.03)
*adjusted for age
Vulnerability Factors

Despite finding no evidence of an independent effect for life stressors, we proceeded to
examine the effect of other psychosocial factors which we hypothesised to impact on the
development of breast cancer through their interaction with life stressors. The “vulnerability
factors™ proposed in our model were a less mature coping style, higher emotional control and

poor emotional social support.

Full analysis of psychological questionnaire data is reported separately. Selected variables,
namely mature defense style and emotional control, are hypothesized here as vulnerability
factors, increasing or decreasing the impact of life event stress, without individual etiological
significance.'®” These variables are summarised in Table 19. There were no significant

differences detected between groups for scores of mature defense style or emotional control.

Although breast cancer subjects reported “no intimate emotional support” (29.3%) shghtly
more often than control subjects (24.7%), after adjusting for age the differences were not
significant (OR 0.87, CI 0.57-1.34). For those who did have an intimate social support, the
groups were comparable in terms of the quality of this support (Wald % (2) =0.09, p=0.96).
Non-intimate support ratings were generally good, with similar percentages of adequate
ratings across the groups. Interestingly, more of the benign group reported having poor or no
non-intimate support, although the numbers were small in this category and overall this
variable was non-significant (Wald x* (2) =6.68, p=0.35). There were no differences in
subjective ratings of support (Wald x% (2) =4.03, p=0.13) nor in recent changes in the
subjective quality of support available (Wald 1* (2) =1.04, p=0.59).
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Table 19: Descriptives for “vulnerability factors”, Wald statistic, Odds Ratios and

corresponding 95 % Confidence Interval.

120

Benign Cancer Wald y* Odds Ratio
(n=275) (n=239) (95% CI)*
Mean (SD) Mean (SD)
Mature Defense 626 (1.10)  6.44(1.05)  y*1)=1.82  1.12(0.95-1.32)
Style (p=0.18)
Emotional Control 1572 (3.86) 1587 (3.53) x*(1)=0.48  0.98 (0.94-1.03)
(p=0.49)
Benign Cancer Wald * Odds Ratio
N (%) N (%) (95% CI)*
Intimate Emotional Support x*(3)=0.46
Good 130 (47.3) 110 (46.0)  (p=0.93) 1-
Adeguate 45 (16.4) 35 (14.6) 0.95 (0.56-1.60)
Poor 32 (11.6) 24 (10.0) 0.93 (0.51-1.69)
None 68 (24.7) 70 (29.3) 0.86 (0.54-1.38)
Non-Intimate Emotional Support %*(2)=6.68
" Good 227 (®8235) 208 (87.0)  (p=0.35) 1-
Adeguate 31(11.3) 29 (12.1) 1.07 (0.61-1.85)
Poor/None 17 (6.2) 2(0.8) 0.14 (0.03-0.63)
*adjusted for age




Interactions

For the examination of interactions between life stressors and these other psychosocial
factors, acute and chronic stressors were considered together in order to increase the power
of these analyses. Therefore the term “major stressor” in these analyses was used to identify
subjects reporting at least one acute or chronic stressor rated as either severe or extreme for
long term threat in the past two years. Experiencing a major stressor was correlated with
intimate emotional support (x*(2)=10.3, p=0.01), but not correlated with mature defense
style (tho=-0.04, p=0.38) or emotional control (tho=0.08, p=0.06).

| The results of interactions between vulnerability factors and a major stressor on breast cancer
: risk are summarized in Table 20. There was no evidence that a less mature defense style
(Wald x%(1)=2.23, p=0.14) or higher emotional control (Wald %*(1)=0.02, p=0.90) were

interacting with the impact of a major stressor on the development of breast cancer.

Table 20: Wald % statistic, Odds Ratios and corresponding 95 percent confidence
intervals for interaction terms between vulnerability and major stressor variables

predicting breast cancer diagnosis

Interaction terms** Wald x* (df) Odds Ratio (95 CI)*
Stressor x Mature Defense Style 1%(1)=2.23, p=0.14 1.57 (0.87-2.82)
Stressor x Emotional Control x3(1)=0.02, p=0.90  1.01(0.87-1.17)

Stressor x Intimate Social Support Rating  ¥%(2)=10.2, p<0.006

x Good Intimate Support I-
x Poor/Adequate Intimate Support 1.15 (0.28-4.70)
x No Intimate Support 7.46 (1.84-30.22)

Stressor x Mature Defense Style x Social 1*(2)=0.18, p=0.91
Support

Stressor x Emotional Control x Social %*(2)=0.49, p=0.78
Support

*age adjusted
**each interaction term tested by adding to the main effects only model
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However, there was a significant interaction between a major stressor and intimate emotional
support (Wald ¢ (2) =10.19, p=0.006). For subjects who had a major stressor in the past two
years, those rated as having “no intimate emotional support” had an age adjusted odds ratio
for breast cancer of 7.46 (CI 1.84-30.22), compared to those rated as having “good™ intimate
emotional support. Of note, only 26 subjects (5.1 percent of sample) were in this category,
19 (73.1 percent) of whom were diagnosed with breast cancer. Of subjects who had a major
stressor, those rated as having “poor or adequate” intimatc emotional support were not
significantly different from those rated with good intimate emotional support in the odds
ratio for breast cancer (OR 1.15, CI 0.28-4.70).

We hypothesized that mature defense style and/or emotional control may be important in the
face of a major stressor when no social support was available. However, we found no

evidence to support these higher order interactions (Table 20).

Potential Confounders

A number of variables were considered as potential confounders for inclusion in the
multivariate model for psychosocial predictors of breast cancer. Among sociodemographic
‘and medical variables, age and education were treated as confounding variables, being
associated with both stressor variables and with breast cancer. Also included were family
history of breast cancer, history of benign breast discase, age at onset of menopause, age at
birth of first child, parity, oral contraceptive use, current use of hormone replacement
therapy, body mass index, and alcohol consumption. These were chosen on statistical and
empirical grounds.**

Although age was included as a potential confounder, there was still some concern that the
impact of age was not adequately controlled.” We hypothesised that age may have affected
the likelihood of experiencing certain types or severity of stressors. Analyses were repeated
separately on 271 women aged less than 60 years and on 243 women aged 60 years and over.
No differences were seen between the breast cancer group and benign controls in each age

group, in severity of events and difficulties reported, nor in the cumulative stressor scores.

Of trait personality variables examined (locus of control, emotional expression and control,
defense style, self esteem, trait anxiety) and their sub-factors, mone were independently
associated with breast cancer, or with life event variables and therefore these were excluded

as confounders. Higher state anxiety was associated with the number of chronic stressors

122



reported (rho=0.16, p<0.001) but not the number of acute stressors (p=0.26) or severity of

stressors (p=0.16) suggesting that anxicty was due¢ to ongoing stressors, rather than anxiety
influencing the reporting of stressors generally. With no group differences in levels of state

anxiety, it was excluded as a confounder.

State depression scores, although not associated with the number of acute or chronic
stressors, were associated with stressors in the highest two categories of threat (rho=0.14,
p=0.002); therefore state depression was treated as a potential confounder, despite not being
associated with breast cancer. Non-intimate social support was also considered as a likely
confounder, given the significance of intimate emotional support, and the trend for the

control group to have poorer levels of non-intimate support, albeit non-significant.

The results of the multiple logistic regression model of psychosocial predictors of breast
cancer including as potential confounders age, education, age at onset of menopause, family
history of breast cancer, history of benign breast disease, age at birth of first child, parity,
body mass index, alcohol consumption, oral contraceptive use, hormone replacement
therapy, state depression and non-intimate social support are displayed in Table 21. The odds
ratio for breast cancer for subjects reporting both a major stressor in the past two years and
no intimate emotional support was 9.39 (CI 1.90-46.42). Thus considering the main effect
variables, the odds of developing breast cancer for those reporting a major stressor in the
past two years and no intimate emotional support is 3.5 times that of women reporting
netther a major stressor in the past two years nor an absence of an intimate emotional

support.
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Table 21: Final Multiple Logistic Regression Model for Predictors of Breast Cancer

Term B (SE) Wald % (df), p Odds Ratio
(95% CI)*
Stressor -0.66 (0.58) x*(1)=1.31 0.52 (0.17-1.60)
Intimate Emotional Support 1 (2)=1.52
Good 1-
Poor/Adequate -0.04 (0.27) 0.96 (0.57-1.64)
None -0.35 (0.29) 0.70 (0.39-1.25)
Stressor +Intimate Emotional ¥*(2)=11.27,
Support p=0.004
+ Stressor * Good Support 1-
+ Stressor * Poor/Adequate -0.21 (0.81) 1.03 (0.22-4.67)
+ Stressor * No Intimate Support 2.24 (0.82) 9.39 (1.90-46.42)

* includes main effects of age, education, age at menopause, family history of breast cancer, h/o
benign breast discase, age at birth of first child, parity, body mass index, frequency of alcohol
consumption, oral contraceptive use, hormone replacement therapy, statc depression and non-intimate
“emotional support.
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Discussion

The results of the current study revealed a significant increase in the development of breast
cancer for women reporting a recent stressor independently rated at the highest levels of
threat, but only for those without any intimate emotional support. (An intimate support refers
to a partner in life, as opposed to close friend or family). The effect size for this specific
group increased somewhat after adjustment for potential confounders including age,
education, menopausal status, family history, history of benign breast disease, body mass
index, reproductive history, alcohol consumption, oral contraceptive use, hormone

replacement therapy and depression, and was 3.5 times those with neither of these features.

In contrast to past findings, we found no evidence for an independent association between
recent life stressors and the development of breast cancer. Using the same method of

1315 and Chen et al.' have reported a significant

assessing life event stress, both Geyer
increase in risk of breast cancer following severely threatening life event stressors. The
LEDS interview employed in these studies is a well established, reliable and comprehensive
instrument, enabling independent rating of stressors according to precise definitions and

encompassing contextual information.

Despite similarities in designs, the current study does vary from the earlier studies in a
number of ways. The population from which our sample was drawn is more homogeneous
being community based, asymptomatic and recalled for assessment purely on radiological
grounds. Other studies have used symptomatic women, assessed by their primary physician,
referred for biopsy from multiple sources and for varied reasons. The possibility that
“awareness” of their diagnosis affected the reporting of psychosocial variables in our study is

minimal,

As a consequence of targeting a mammography screened population, our sample was
“older”; our breast cancer group an average of 61 years of age and our controls 57 years of
age. The Geyer'® breast cancer group had a mean age of 49 years and controls 43 years and
the Chen et al.' breast cancer group were an average of 57 years and controls had a mean age
of 50 years. Although our two groups were significantly different in age, in real terms the
difference was small and considerably less than the six to seven years age difference in the

smaller studies, enabling us to better control for the influence of age.

These differences in age of study participants may be important in reconciling differences in

reported outcome. Age is an independent risk factor for breast cancer, and is also associated
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with the type and number of life events experienced, as well as social support. Although

often included in analyses, McGee’ suggests the effects of age may not be adequately
controlled by simple statistical means. This difficulty is most marked in smaller studies with
larger ranges in age and it is possible that the independent effects of severely threatening
events on the development of breast cancer reported by Geyer'® and Chen et al.' may in fact
have been confounded by age. It is also possible that different psychosocial factors are
influential with increasing age. Thus, age differences in samples may explain inconsistent
findings, particularly as it is clearly possible that psychoendocrine factors may be the link

between stress and breast cancer.

A potential limitation of the present study is the relatively short time period covered in
assessing life stressors. This time frame was influenced by a desire to obtain an optimal
balance between reliability of recall and the presumed time period of tumour growth. Geyer
examined the influence of the time period in which severely threatening events were
assessed on breast cancer risk and found that both those occurring in the three year period
prior to interview as well as more distant events were similarly predictive of breast cancer
risk."* Likewise, Chen ¢t al.' noted that average annual rate of severely threatening life
events did not vary significantly over the five year period examined or differ between the
groups. Not withstanding this, all studies to date in fact probably assess the effect of stressors
on tumour growth.

One strength of the current study is the sample size, which includes the largest series of
breast cancer cases examined prior to diagnosis in this area of research, We believe the
power of our study ensures that the likelihood of missing even a modest association between
severely threatening stressors and the development of breast cancer, is minimal. OQur sample
size has also enabled multiple variables to be assessed simultancously (life events, coping
style, affect, personality, and social support) and more importantly, for their interactions to

be examined.

The progression to exploring the interaction between distinct but interrelating variables is
important in this field of research. Although there was no evidence from our data for a direct
association between social support, coping style or emotional control and breast cancer, the
usefulness of examining these without consideration of external stressors an individual is
coping with is questionable. Qur findings concur with the Brown and Harris theory that
“vulnerability factors”, (here social support, coping style and emotional control), may have
no independent significant cffect, but impact largely through their interaction with provoking

agents such as life stressors.”® This theoretical model is also consistent with Temoshok’s
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model of the cancer prone individual, where the Type C coping style interacts with stressors.

Under conditions of severe stress, the effectiveness of this coping style breaks down,

producing a greater level of strain.*'

The importance of coping in moderating the impact of stressors is well established,™
although few studies have examined coping style in conjunction with life event stress and the
development of breast cancer. Chen et al.,' reported that confronting stress increased the risk
of developing breast cancer, independently of life events. However, there was no mention of
this interaction being tested or removed from their final model. The only other study to
examine the interaction between life event stress and coping style reported no significant
differences in the development of breast cancer for either of these variables or their
interaction.’” We found no evidence that coping style interacted with the impact of life stress
in the development of breast cancer. It is possible that our measure of coping was not tapping

the appropriate concept.

Although there is some evidence for the tendency to control or suppress negative emotions
being associated with the development of breast cancer,”® some studies have failed to
support this notion. > ® With one exception,® emotional control has not previously been
considered in conjunction with life event stress, and none have explored the relationship
between these two variables. Again we found no evidence for a role for emotional control in
the development of breast cancer, nor did we find evidence of an interaction between

emotional control and life event stress.

Our finding of an interaction between severely threatening life events and the absence of
social support was somewhat unexpected given the absence of independent effects.
However, this is not without some precedence.'” Much of the focus on social support and
breast cancer has been in relation to its role after diagnosis. The only previous study to
consider their interaction in the development of breast cancer, reported no significant
differences between breast cancer cases and controls in number or severity of life events,
coping style or social support or their interactions.” The results of our study provides
support for the model described by Hilakivi-Clarke et al.** that emphasizes the interaction
between life events and stress related variables such as social support in mediating breast
cancer risk. Adding credence to our significant interaction between highly threatening
stressors and the absence of intimate emotional support is that these two variables, although
not totally independent, were assessed and rated quite independently.*
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The current study found no evidence of an independent relationship between recent life event
stress and the development of breast cancer. However, examining the interactions between
life event stress and a number of vulnerability factors, we identified a small group of women
who were at significantly greater risk of breast cancer; those experiencing a highly
threatening stressor within the previous two years and without any intimate emotional
support. This group includes, but is not exclusively, those women recently widowed or
divorced. We found no evidence that other vulnerability factors such as coping style and
emotional control interacted with life stressors in the development of breast cancer. The
current study demonstrates the importance of social support, or the lack thereof, as a specific
vulnerability factor for the impact of life event stress in the development of breast cancer.
Although the results support a multifactorial view of breast cancer development, they also
suggest that the role of psychosocial factors in the etiology of breast cancer in general is
small and specific. Women should be reassured that stress per se does not cause breast
cancer; however, in the absence of intimate emotional support, sitwations of severe stress
may increase vulnerability to this disease. Health professionals should be encouraged to
identify individuals in circumstances of severe stress, if feasible explore avenues for
reducing stress and promote the use of available support systems, and encourage the

utilization of counseling and other supportive services.
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CHAPTER 6: SUMMARY AND CONCLUSIONS

The aim of the study presented in this thesis was to examine the role of psychosocial
variables as risk factors in the development of breast cancer. A semi-prospective study
design was cmployed using a sample of women attending routine breast screening who were
recalled for further testing. All women completed a self-report questionnaire containing
items related to cstablished risk factors and a number of psychosocial questionnaires
examining features of the cancer prone personality, coping style, emotion expression and
control, and affect. Specific features of Temoshok’s (1987) Cancer Prone Personality were
hypothesized to increase the risk of being diagnosed with breast cancer. The women were
divided into four groups according to the final diagnosis as well as the medical procedures
required to obtain the diagnosis of breast disease. The result was that women diagnosed with
breast cancer were compared with three control groups: those with normal breast tissue,
those with benign or cystic breast disease diagnosed without a fine needle biopsy and those
diagnosed with benign breast disease via fine needle biopsy. Women undergoing fine needle
biopsy were interviewed for a history of recent life events and social support. Hypotheses
were based on empirical findings and Hilakivi-Clarke et al.’s (1993) model of psychosocial
variables in the development of breast cancer, namely that it is the interaction between life
event stress, social support, personality, and an individual’s ability to cope that is important
in increasing women’s vulnerability to developing breast cancer. Specific features of the
Cancer Prone Personality were included as vulnerability factors in testing this model. For the
life event stress variables and interactions with other psychosocial variables, women
subsequently diagnosed with breast cancer were compared with benign biopsy controls. The

results of this study are summarized below.

Established Risk Factors for Breast Cancer

The primary objective of examining established risk factors for developing breast cancer in
the present cohort was to control for these varables in the analyses of psychosocial
variables, ensuring that any differences between the groups on psychosocial vanables were
independent of established risk factors. The second reason was to identify and control for
potential confounding effects of established risk factors in the examination of psychosocial

variables, in particular age. The main findings are summarized below.
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Sociodemographic Variables

The breast cancer group was significantly older than all three non-cancer control groups.
Age differences between the breast cancer subjects and controls accounted for the higher
proportion of widowed and retirees in the cancer group. There was a non-significant trend
for higher level of education to be associated with the cancer group and no significant
differences between the groups in type of employment. Most non-Australian born women

were born in countries with similar incidences of breast cancer to Australian born women.

Family History of Breast Cancer

A family history of breast cancer was similar across the groups and most probably
characteristic of the present cohort rather than representative of breast cancer risk. In general,
a family history is very important in the small proportion of women who have familial breast
cancer. However, in the current study the cohort was a community-based population of
women over the age of forty years and excluded women who had already developed breast
cancer. Data from the United Kingdom breast screening program showed similar frequencies
of family history (12 to 17 percent} to the present sample (14 to 17.5 percent) and showed no
independent impact of family history on breast cancer risk in women aged over 55 years
(Thomas, Cade, & Vail, 1996). The lack of an association between family history and breast
cancer may be partly due to a greater propensity for women with a family history to attend
screening, even if their particular family history is not associated with a greater risk of breast

cancer.

Benign Breast Disease

There were no significant differences between breast cancer cases and non-cancer controls in
history of benign breast disease. However, the normal tissue control group was less likely to
have ever been diagnosed with benign breast disease than both the benign breast disease

control groups and the breast cancer group.

Reproductive factors

There was a non-significant trend towards an older age at first birth in the breast cancer
group. There were no differences between the groups in parity or history of lactation. Breast
cancer was more common in post-menopausal women, but there were no group differences

in the age at onset of menopause.
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Exogenous Hormonal Factors

There were significant differences between the breast cancer cases and non-cancer controls
in history of oral contraceptive (OC) use. Women who had ever used OC’s were 50 percent
more likely to have developed breast cancer than women who had never used. There was a
trend of increasing risk of breast cancer with duration of OC use, reaching significance in

women who had used OC’s for over ten years.

No differences were detected between breast cancer cases and non-cancer controls in current
use of Hormone Replacement Therapy (HRT). However, the benign biopsy control group
was less likely to be currently using HRT than the normal tissue control group, the non-
biopsy benign/cystic breast disease control group and the breast cancer group.

Lifestyle Factors

The breast cancer group was more likely to have a Body Mass Index (BMI) above 25 than
the three non-cancer control groups. There was a modest but significant difference between
the cancer and non-cancer groups for alcohol consumption, with the breast cancer group
more likely to consume alcohol daily. There were no significant group differences in hifetime

consumption of cigarettes.

Summary

In the present cohort of women recalled for further testing following mammography
screening increasing age, being post-menopausal, obesity, having ever used oral
contraceptives and daily alcohol consumption were significantly more common in breast
cancer cases than non-cancer controls. These variables were included in multivariate
analyses of psychosocial variables ensuring that the results for psychosocial variables were
independent of these risk factor variables. A history of benign breast disease and current use
of hormone replacement therapy, although not related to breast cancer in this sample, were
treated as potential confounders in multivariate analyses. A number of other variables were
treated as potential confounders in multivariate analyses because of their status as well-
established risk factors, despite no significant group differences being detected in the present
sample. These included a family history of breast cancer, age at birth of first child, parity,
and age at onset of menopause. As a potential covariate of psychosocial variables, level of

education in addition to age, was included in all multivariate analyses.
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Psychosocial Risk Factors

Two distinct but clearly interrelated lines of enquiry have dominated the examination of
psychosocial variables in relation to the development of breast cancer: personality and stress.
Features of a Cancer Prone Personality described by Greer and Watson (1985) and
Temoshok (Temoshok, 1987) portray this personality profile as stress related, being
maladaptive under conditions of severe or prolonged stress, increasing rather than reducing
the impact of life event stress. Highly threatening life events have themselves independently
been associated with an increase risk of developing breast cancer (Geyer, 1991, 1993; Chen
et al., 1995). Rarely, however, have these related lines of enquiry been examined together, or
their interactions explored. The present study was designed to unite these areas of research,
and by teasing apart the components of stress, examine the interactive effects of these

variables in relation to their role in the development of breast cancer.

The Cancer Prone Personality

The first step was to examine the features of the Cancer Prone Personality, namely a
distinctive coping style, difficulty in expressing emotions or suppression of emotions, and a
tendency towards helplessness and hopelessness. With a lack of consensus as to the features
of an appropriate control group with which to compare breast cancer subjects for these
-variables, the present breast cancer group was compared with three non-cancer control
groups as described above. In summary, the present study found no evidence to support the
proposal that specific personality features, as defined in Temoshok’s (1987) Cancer Prone

Personality, were associated with the development of breast cancer.

There was no evidence to support the proposal that women who develop breast cancer have a
distinctive style of coping. There were no significant differences between breast cancer
subjects and the three non-cancer control groups on measures of emotion-focused coping or
problem-focused coping. This finding is consistent with results reported by a number of
studies (Greer & Morris, 1975; Schwarz, 1984; Edwards et al., 1990; Cooper & Faragher,
1992), but contrasts with others (Watson et al., 1984; Chen ¢t al., 1995).

Watson et al. (1984) reported that breast cancer subjects scored significantly higher on
repressive coping style under conditions of experimental stress than non-cancer controls,
reinforcing the importance of examining coping style in conjunction with stress. Chen et al.
(1995) examined coping style in conjunction with life event stress, reporting that women
who confronted stress by focusing on the problem were at greater risk of breast cancer,

independent of life events and other risk factors. The finding was contrary to expectation,
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without any explanation offered by the authors and, being inconsistent with the theory that
this coping style ameliorates the negative impact of life event stress, difficult to reconcile.

The present data has not replicated the Chen et al. (1995) finding for an independent effect of
coping style on breast cancer risk, nor of an interactive effect with life event stress. The
interaction between life events and coping style will be discussed further in conjunction with
the results of the life event stress data.

Perhaps more surprising was the absence of any association between the emotional
expression and control variables and breast cancer development in the current data. The
‘suppression or control of negative emotions, particularly of anger, is central to Temoshok’s
(1987) Cancer Prone Personality and Greer and Watson’s (1985) Type C behaviour,
theorized on the basis of existing research. However, closer examination of existing data

suggests that these variables may be of greatest importance in younger women.

Greer and Morris (1975) found women with breast cancer under age 50 were more likely to
be extreme suppressors or extreme expressors of emotion when compared with benign
controls. Similarly, Morris et al. (1981) reported less expression of anger in breast cancer
patients than controls, although only the 40 to 49 year age group approached significance
| (p=0.08). It is possible that emotional expression and control may be less important in older
women, such as the present sample, who were on average 56 years of age. However, the
negative result for emotional expression and control variables is consistent with the findings

of Bleiker et al’s (1996) large prospective study of a Dutch screening population.

The third feature of the proposed Cancer Prone Personality, helplessness and hopelessness,
was not supported by data from the present study. Neither state nor trait measures of
depression and anxiety varied significantly between the control groups and the breast cancer
group. This result is consistent with the majority of studies examining these features (Greer
& Morris, 1975; Schonfield, 1975; Morris et al., 1981; Hahn & Petitti, 1988; Jasmin et al.,
1990; Chen et al., 1995; Bleiker et al., 1996). Higher state depression scores, but not clinical
depression, were significantly correlated with severely threatening life events and may be a

proxy measure of the severity of recent life event stress.

The helplessness and hopelessness dimension of the Cancer Prone Personality is least well
clucidated in Temoshok’s (1987) theory or data that it has originated. It appears to have been
derived from studies examining various aspects of depression and anxiety. However, it may

be that specific measures of particular dimensions of depression, such as Beck’s
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Hopelessness scale, may be more useful measures than depression or self esteem. As a result
the negative result in this study may not be a robust finding.

In summary, the present study provides no evidence to support a direct role for the features
of Temoshok’s Cancer Prone Personality in the development of breast cancer. It is possible
that repression or emotional control is a response to cancer rather than a risk of cancer
However, it is also possible that while personality variables such as emotional suppression or
control and coping style have no direct impact on the development of breast cancer, they are
vulnerability factors which moderate the impact of life event stress on the development of

breast cancer.

Life Event Stress
The second step was to examine the evidence for life event stress as an independent risk
factor for developing breast cancer. Due to time constraints with conducting interviews
within a semi-prospective design, life event stress and social support variables were
examined in a subgroup of the study cohort, those women undergoing fine needle biopsy.
There was no evidence to support the hypothesis that life event stress, above a critical
_threshold for severity, was related to the development of breast cancer. The benign and
breast cancer groups reported a similar number, type and severity of life event stress within
the past two years. In contrast to the findings of Geyer (1991, 1993) and Chen et al. (1995),
there was no independent association between severely threatening life event stressors, and
the development of breast cancer. This result, however, is consistent with more recent results

in a larger sample reported by Protheroe et al. (1999).

One particular feature of the present study sample that differs from others in this area of
research is an older mean age and this may be important in reconciling differences in
findings. In addition to age being an independent risk factor for breast cancer as addressed
earlier in this thesis, age is associated with psychosocial variables, and in particular with the
number, type and severity of life events experienced and social support. The difficulty of
statistically controlling for age differences between groups is particularly marked in smaller
studies with larger ranges in age and introduces the possibility that the independent effects of
severely threatening events on the development of breast cancer reported by Geyer (1991,
1993) and Chen et al. (1995) may in fact be confounded by age. However, equally important
to consider is the possibility that there may be variation in the importance of specific
psychosocial variables or sets of psychosocial variables within different age groups in the

development of breast cancer. It is possible that in younger women, highly threatening life
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events may be an independent risk factor for developing breast cancer, similar to the

possibility already highlighted suggesting emotional suppression may be more important in
younger women. Thus, age differences in samples may assist in reconciling inconsistent
findings, particularly as it is clearly possible that psycho-endocrine factors may be the link

between life event stress and breast cancer.

Life Event Stress and Vulnerability Factor Interactions
The third step in the process of examining psychosocial factors in the development of breast

cancer was to examine the interactions between the variables, as proposed by Hilakivi-
Clarke et al. (1993). Consequently, a number of specific vulnerability factors proposed to
mediate the impact of life event stress on the development of breast cancer and these
interactions were tested. Two were specific features of the Cancer Prone Personality, a

specific style of coping and a tendency to control negative emotions.

The importance of coping in moderating the impact of life event stress is well established,
although to date few studies have examined coping style in conjunction with life event stress
and the development of breast cancer. It was hypothesized that a less mature style of coping,
under conditions of severe life event stress, would increase the level of strain, and thus
increasc the impact of severcly threatening life event stress on the risk of developing breast
cancer. However, the results of the present study found no evidence to support this
hypothesis. As noted earlier, this finding contrasts with Chen et al. (1995) who reported that
women who confronted stress were at increased risk of developing breast cancer,
independently of life events, as well as increasing the impact of life event stress on breast
cancer risk. However, the present finding is consistent with the only other study to examine
the interaction between life event stress and coping style in the development of breast cancer.
That study reported no differences in breast cancer and controls in recent lifc event stress,
coping style or their interaction (Edwards et al., 1990).

The second proposed vulnerability factor was the suppression or control of negative
emotions. There was no evidence to support the hypothesis that the control of emotions
interacted with life event stress to alter the risk of developing breast cancer. While some
previous studies report a tendency to control or suppress negative emotions being associated
with the development of breast cancer, no other study has explored the relationship between

these two variables.

The third proposed vulnerability factor was social support. It was hypothesized that poor or
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absent social support would increase the impact of life event stress on breast cancer
development, while good quality support would reduce the impact of life event stress on
breast cancer development, Somewhat surprisingly, the absence of an intimate support or
partner in life was the vulnerability factor, which in combination with experiencing a
severely threatening life event within the previous two years, was associated with a diagnosis
of breast cancer. This is regardless of the quality of the intimate support (poor, adequate or
good), suggesting that it is the presence of a partner in life that is important. The presence of
non-intimate (other sources) emotional and practical support, even of good quality, did not
significantly moderate this result.

This result provides support for the model described by Hilakivi-Clarke et al. (1993). The
model proposes that the presence of stress itself is not the crucial factor in cancer
development, rather the interaction between stressors, personality and social support that
alters an individual’s ability to cope that in turn mediates breast cancer risk via alteration in
neuroendocrine and immune functioning. While the present study found no evidence that
personality or coping style are related to breast cancer risk (as currently assessed), it does
confirm Hilakivi-Clarke et al.’s (1993) theory that life event stress alone is not related to
breast cancer development. Rather it is the interaction between the severity of life event
stress and the absence of an intimate relationship that is important in moderating breast

cancer risk.

Adding credence to the significant interaction between highly threatening stressors and the
absence of intimate emotional support in the present study is that these two variables,
although not totally independent, were assessed and rated quite independently (Tennant et
al., 1985). However, the result that it is the presence of an intimate relationship, rather than
the quality of the emotional support within the relationship, that is important, suggests that
the focus of future research should consider closely the way in which social support is
defined and measured.

A large literature focuses on the role of social support in reducing psychological distress in
response to lifc event stressors (Roberts et al., 1994; Thoits, 1982, 1995) and to a less degree
the beneficial influence of social support on physical health (Spiegel, 1992). The buffering
theory of social support proposes that support is a coping resource in times of stress that acts
as a buffer against the harmful effects of stress. The pathway by which this mechanism may
operate is uncertain, possibly directly by biological, possibly indirectly via behavioural or
cognitive influences, or both. There is some evidence to suggest that social contact and

support mitigate the effect of stress on immune function (Spiegel & Sephton, 2001). There
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also evidence that support reduces depression, and increases the use of more active coping
strategies (Fawzy, Kemeny, Fawzy, Elashoff, Morton, Cousins & Fahey, 1990). Further
investigation of these possible pathways by which social support buffers the impact of life

event stress merits attention.

The interaction between severely threatening life events and the absence of an intimate social
support may go some way to explain some of the conflicting results regarding the
relationship between life event stress and breast cancer development. Indeed, Geyer (1991,
1993) attempted to examine social support in addition to life cvent stress. However, the high
correlation between the two measures necessitated the social support variable to be
discarded. Of note, it was these highly threatening events, highly correlated with social
support in this study, that were significantly associated with an increased risk of breast

cancer development.

Summary ‘

The present study found no evidence for an independent relationship between recent life
event stress, coping style, emotional control or affect and the development of breast cancer.
However, following examination of the interactions between life event stress and a number
of vulnerability factors, a small group of women who were at significantly greater risk of
breast cancer were identified - those experiencing a life event or ongoing difficulty
independently rated at the highest levels of threat within the previous two years and who
were without an intimate emotional support. In this analysis, an intimate support refers to a
partner in life, as opposed to close friend or family. While this group includes women
recently widowed or divorced, it is mot exclusively comprised of these women. After
adjusting for potential confounders including age, education, menopausal status, family
history, history of benign breast disease, body mass index, reproductive history, alcohol
consumption, oral contraceptive use, hormone replacement therapy, statc depression, and
quality of non-intimate social support, the increase in the odds of being diagnosed with
breast cancer for these women was 9.39 (CI 1.90-46.42).

There is no evidence to suggest that other vulnerability factors such as coping style and
emotional control moderate the impact of life event stress in the development of breast
cancer. This study demonstrates the importance of social support, or the lack thereof, as a
specific vulnerability factor for the impact of life event stress in the development of breast
cancer and supports Hilakivi-Clarke’s et al. (1993) proposal that it is the interactions

between psychosocial variables that mediate the risk of developing breast cancer. However,
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given the unexpectedness of this significant result, and the lack of significant main effects,
this finding requires corroboration before being accepted.

Strengths

A major strength of this study lies in the homogenous nature of the sample. Women were
recruited via a community based screening program recalled for assessment purely on
radiological grounds. Other studies have used women presenting with breast symptoms,
some having already been assessed by their primary physician, being referred for biopsy
from multiple sources and for varied reasons. The possibility of guessing or knowing their
diagnosis ahead of time and influencing the reporting of psychosocial variables in the present
study is minimal.

The semi-prospective design employed minimizes biases associated with retrospective data
collection, particularly important with self-report measures. As a further control against any
bias associated with varied testing conditions, non-cancer control subjects were separated
into three control groups based on medical investigative procedures required for a definitive
diagnosis of their breast disease (fine necedle biopsy versus no biopsy) as well as
distinguishing between those with “normal” breast tissue and those with benign breast

disease.

Another strength lies in the power of this study, provided by the large sample size and the
number of breast cancer cases, to test the proposed hypotheses, as well as to control
extensively for potential confounding variables. This ensured that the likelihood of missing
even a modest association between severely threatening stressors and the development of
breast cancer was minimal, and enabled multiple variables to be assessed simultaneously
(life events, coping style, affect, personality, and social support) and more importantly, for

their interactions to be examined.

The measures used were reliable, well validated, psychometrically sound and specifically
selected to independently assess the characteristics outlined by Temoshok’s (1987) Cancer
Prone Personality and Hilakivi-Clarke’s et al.’s (1993) model of the interaction between life
event stress, personality, social support and coping. Of particular advantage was the use of
the Life Events and Difficulties Schedule (Brown & Harris, 1978), a methodologically
superior approach, independently rating the severity of an event according to the meaning of
an event to that individual and the context in which it occurred.
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Limitations

A limitation of the present study is the relatively short time period covered in assessing life
events stress. The choice of a two-year time frame was influenced by a desire to obtain an
optimal balance between reliability of recall and the presumed time period of tamour growth.
Most previous studies have examined life events for between two and five years prior to
symptomatic presentation. Both Geyer (1991, 1993) and Chen et al. (1995) reported that
severely threatening events were similarly predictive of breast cancer risk across the eight
and five years respectively in symptomatic samples. The unanswered questions include the
length of time in which psychosocial variables impact on tumour growth and whether there

is a critical period in which their influence is more prominent.

A second limitation is that the analysis of life event stress and social support variables, and
the testing of interactions, was conducted only in women undergoing biopsy. Ideally the
whole sample would be included in these analyses. The decision to employ the
methodological superior LEDS interview to assess life event stress and to maintain a semi-
prospective design required a compromise, as the time available at the assessment clinics
prior to results being available meant that only a sub-sample of women could be interviewed.
The result was to focus on the biopsy sub-sample, who were available for longer periods and
“underwent the same medical procedures. Although there were no differences between the
groups on personality variables examined in the larger sample, it is possible that the
pathways via which life event stress and social support and their interactions influence
tumour growth may also influence benign tumour growth, potentially masking their impact

or their mode of influence,

A third potential limitation of this study is that the measures selected to assess coping style
and emotional expression and control varied from other studies and it is possible that they
were not adequately tapping the hypothesized features. Although the Emotional Expression
and Control scale (van der Plocg, 1989) used in this study was developed from the more
widely used Courtauld Emotional Control Scale (Watson & Greer, 1983) and shares many of

the items, the resulting measure may not be measuring the same concept.
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Future Direction

The findings of the present study direct future research towards large scale well-designed
empirical studies enabling examination of the interactions of psychosocial factors in the
development of breast cancer. Ideally, a prospective study design should be used in a sample
from a homogencous source with a clearly defined control group. Subjects with a previous
history of breast cancer should be excluded, and well established risk factor variables and
other potential confounding variables should be considered. Particular attention should be
paid to the confounding effect of age, and age should be controlled for statistically even
when groups are age-matched. Sample size calculations should be employed to ensure
adequate power to simultancously examine multiple psychosocial variables and their

interactions.

The present results also reinforces the importance of future studies utilizing a measure such
as the LEDS to enable the severity of life events to be examined, as it appears that there isa
critical threshold for severity of lifc event stress that is important, rather than the number and
type or the cumulative effect of minor stressors. Similarly, the quality and intimacy of
available social support should be assessed, rather than the number of social contacts. While
coping style, emotional control and other personality features were not found to be important
in the present sample, future research should seek to test their importance as mediators of life
event stress in other groups of women vulnerable to developing breast cancer. Many of the
methodological limitations in the present study would be overcome with the progression to
prospective studies, targeted at specific groups of women, such as those at increased risk of

developing breast cancer due to high familial or genetic risk.

A significant weakness in this area of research is the essentially atheoretical approach to
examining clearly interrelated psychosocial concepts in a multi-factorial disease such as
breast cancer. Progression in the understanding of the role of psychosocial variables in breast
cancer development and the mechanisms by which they exert their effects, requires the
guidance of 4a model which acknowledges links with the endocrine, nervous and immune
systems such as the model proposed by Hilakivi-Clarke et al. (1993) and tested in this thesis.

Finally, a key unanswered question is whether there is a critical time period during which
psychosocial factors have a greater impact. Future studies should explore psychosocial
variables, in particular life event stress and social support, over different time periods to test

for differential impact.
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Appendix I: Research Information Letter

LIFESTYLE AND BREAST HEALTH

An important issue in women's health today is breast carc. Many factors have been
implicated in contributing to breast problems, but to date the exact role of these variables is
not clearly understood. In recent years there has been increasing recognition of the
importance of psychological as well as physical factors in health and illness. This is equally
relevant in promoting good health and in the prevention or early detection of health

problems.

From 1994 to 1997 a team of researchers from the Royal North Shore Hospital and the -
University of Sydney will be studying the role of some lifestyle issues including stress,
emotional reactions to stress and ways of coping in breast health and disease. The most
effective way to achieve this is through the breast screening program. For this, however,

your help is also needed.

Firstly, let us assure you that we recognise that this can be a difficult day for some women.
At the same time, the importance of research in this vital area of women's health cannot be

underestimated.

Your participation in this study will be greatly appreciated; however it must be purely
voluntary. You can withdraw from the study at any time and no ongoing commitment is
required. The research project has been designed around the normal assessment procedure;
thus agreeing to participate will not interfere with your schedule of investigations in any

way.

You may be asked by one of two researchers, Melanie Price or Susan Kennedy, to complete
a questionnaire. This should take about 25 minutes to complete and can be done while you

are here.

Some women may also be asked for a brief interview. Completing the questionnaire will not
obligate you to an interview and you will only be approached for this interview if there is

time while you are waiting.

The information obtained in this study will remain in the confidence of the researchers. The
contribution of your time by participating in this study will prove invaluable in addressing

A-1



the particular needs of this area of women's health in the future.

Thank you for taking the time to consider.

Melanie Price and Susan Kennedy
Researchers. Contact phone no.: 9926-7746

Mr Tony Kimber
Patient representative for RNSH. Contact phone no.: 9926-7612

This research is funded by the National Health and Medical Research Council of Australia
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Appendix IT: Consent Form

ROYAL NORTH SHORE HOSPITAL
CONSENT FORM TO PARTICIPATE IN A RESEARCH PROJECT

L (FUIL INGME). ..ot ee et ettt e st e e e ane e r e e art e e et e sn e ee e e e nneene e et
OF (AGAIESS) ..ottt ettt e e te et e et e et e s bt et e e e e e e e eae st b e ras e
have been invited to participate in a research project entitled:

LIFESTYLE AND BREAST HEALTH
I am aware that:
1. This project has the appfoval of the Medical Research Ethics Committee of Royal North
Shore Hospital.
2. This project aims to assess the role of lifestyle factors in breast health and discase.
3. The results of my involvement may not be of direct benefit to myself or my management.
4. My participation in the study will involve completing a questionnaire and possibly an
interview.
5. The researchers will have access to my test results.
6. The only adverse effect or risk related to the project is the donation of time to fill in
questionnaires and possibly participate in an interview.
7. I can cease my involvement any time I wish.
8. Should I develop any problem which may be related to this area of research, 1 am aware
that I can contact the researchers for reassurance, Melanie Price or Susan Kennedy, phone
9926-7746.
9. Should I have any queries about the way this study is conducted, I am aware I can contact
an independent person, Mr Tony Kimber, who is the patient representative within the
hospital, phone 9926-7612.
10. I can refuse to take part in the project and it will have no effect on my assessment
procedure.
11. The participation in this project involves no financial cost to me.
12. The information I disclose in this research will be kept confidential so as in no way
reveal my identity.
After considering the above, I agree to participate in this project.

SIGNATURE....................... WITNESS......cooi



Appendix III: Demographic and Somatic Risk Factor Questionnaire

1. Age: 1a. Date of Birth:  /

2. Country of Birth:

3, Marital Status (tick one of the following)
__ married

__ living as married

__ single / never married

_ widowed

__ divorced

__ divorced / remarried

__ separated

4. Present Occupational Status (please tick one of the following)
__ Home employment; Full time

__ Full time income earning employment

__ Part time income earning employment

__ Seeking income earning cmployment

_ Retired

If employed, what is your present occupation?

/19

If retired or unemployed, what was your usual occupation?

5. Education (please tick one of the following)
__ Completed primary school

__ Completed 3 or 4 years of secondary school
__ Completed 5 or 6 years of secondary school
__ Completed Diploma or Professional Certificate
___ Completed Degree at College or University

6. Husbands'/Partners' Occupational Status
___ Not applicable

___ Home employment: Full time

__ Full time income earning employment
__ Part time income earning employment
__ Seeking income earning employment

__ Retired

If employed, what is his present occupation?

If retired or unemployed, what was his usual occupation?
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7. Have you ever been told by a doctor that you have: (circle yes or no)

- Asthma, eczema or hay fever?
- Diabetes?

- Heart Disease?

- Arthritis?

- Cancer, tumour or feukaemia?

Yes /No
Yes /No
Yes / No
Yes /No
Yes /No

Please answer the following questions by CIRCLING yes or no or circling the correct age

group.

1. Have you had a hysterectomy? Yes

/No

IF YES, what age were you? (circle one of the following age groups)

under 25 /25-30/31-35/36-40 /41-45/46-50/ over 50

2. Have you had an ovary surgically removed?

IF YES, what age were you?

under 25/ 25-30 / 31-35 / 36-40 /41-45 / 46-50 / over 50

Yes / No / Unsure

3. Are you currently taking Hormone Replacement Therapy? Yes/No

IF YES, what age were you when you started?
under 35/ 36-40 / 41-45 / 46-50 / over 50

3b. What age did you stop menstruating?
Still menstruating / under 35/ 36-40 / 41-45 / 46-50 / over 50

4. Have you ever been pregnant? Yes/No
IF YES: (a) How many full term pregnancies have you had?

(b) How old were you when your first child was born?

{(c) How many incomplete pregnancies have you had? (include miscarriages, ectopic

pregnancies, induced terminations)

5. Have you ever breastfed? Yes/No

IF YES, please state approximately how long for each child

(e.g.1st-3mths, 2nd-No, 3rd-9mths)

6. Have you ever taken drugs for infertility? Yes/ No

IF YES, what age werc you when you started?
under 25 / 25-30/ 31-35/ 36-40 / over 41

How many years in total did you take drugs for infertility?

under 1 /1-3/4-6/7-10/ over 10
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7. Have you ever taken birth control pills? Yes/ No
IF YES, what age did you start?

under 25/ 25-30/31-35/36-40 /41-45 / over 46

How many years in total did you take birth control pills?
under 1/1-3/4-6/7-10/over 10

8. Have you ever had a lump removed from your breast that was not breast cancer?
Yes / No

IF YES, in which breast?  Right / Left / Both

How long ago was this?

In your own words, what was the diagnosis?

9. Have you ever smoked cigarettes? Yes/No
IF YES, have you ever smoked regularly? Yes/No
IF YES,

how many years have you/did you smoke regularly?

how many cigarettes on average do you/did you smoke per day?

10, Do you drink alcohol? Yes/No
IF YES, do you drink alcohol: every day / every week / less than once a week

How many glasses of alcohol would you regularly have a week?
under 5/5-10/11-15/16-20 / 21-25 / over 25

11. How tall are you? (feet and inches are fine)
12. What is your weight? (stone and pounds are also fine)

13. Is there a family history of breast cancer among your first degree relatives (i.e. your
mother, sister, daughter)? Yes/No/ Unknown

If YES, please tick who: Mother _ Sister _ Daughter

Were any of them diagnosed before age 507 Yes / No/ Unknown

Did any relative have cancer in both breasts? Yes / No/ Unknown
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Appendix 1V: Defense Style Questionnaire

Below are a number of statements about PERSONAL ATTITUDES. Please read cach of
these statements and circle a number on the 9 point scale to indicate how much you agree or

disagree with them. For example, 5 indicates that you neither agree nor disagree, 3 indicates

that you moderately disagree and 9 indicates that you strongly agree.

1 get satisfaction from helping others and if this were taken
away from me I would get depressed

I'm able to keep a problem out of my mind until I have time
to deal with it

3. I work out my anxiety through doing something constructive
like painting

4.1 am able to find good reasons for everything I do

5. I'm able to laugh at myself pretty easily

6. Pcople tend to mistreat me

7. If someone mugged me and stole my money, I'd rather he be
helped than punished

8. People say I tend to ignore unpleasant facts as if they didn't exist
9. Iignore danger as if | was Superman

10. I pride myself on my ability to cut people down to size

11. I often act impulsively when something is bothering me

12. T get physically ill when things aren't going well

13. I'm a very inhibited person

A7
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14. I get more satisfaction from my fantasies than from my real life 1

15. I've special talents that allow me to go through life with no
problems 1

16. There are always good reasons when things don't work out for me 1
17. I work more things out in my daydreams than in my real life 1
18. I fear nothing 1

19. Sometimes I think I'm an angel and other times I think I'm the

devil 1
20. I get openly aggressive when I feel hurt 1
21. T always feel that someone I know is like a guardian angel 1
22. As far as I'm concerned, people are either good or bad 1

23. If my boss bugged me, I might make a mistake in my work,
or work more slowly to get back at him 1

24, There is someone | know wheo can do anything and is absolutely
fair and just 1

25, I can keep a lid on my feelings if letting them out would interfere
with what I am doing 1

26. I'm usually able to see the funny side of an other wise painful
predicament 1

27. 1 get a headache when I have to do something I don't like 1

28. I often find myself being very nice to people who by all rights
I should be angry at 1



Strongly Strongly

Disagree Agree
29. I am sure I get a raw deal from life 1. 2 3 4 5 6 7 8 9
30. When I have to face a difficult situation I try to imagine what it
will be like and plan ways to cope with it 1_2 3 4 5 6 7 8 9
31. Doctors never really understand what is wrong with me 1 2 3 4 5 6 7 8 9

32. After 1 fight for my rights, I tend to apologise for my assertivenessl 2 3 4 5 6 7 8 9

33. When I'm depressed or anxious, eating makes me feel better 1 2 3 4 5 6 7 8 9

34, I'm oficn told that I don't show my feelings 1 2 3 4 5 6 7 8 9
35. If I can predict that I'm going to be sad ahead of time, I can

cope better 1 2 3 4 5 6 7 8 9
36. No matter how much I complain, I never get a satisfactory

response 1 _2 3 4 5 6_7_8 9
37. Often I find that I don’t feel anything when the situation would

seem to warrant strong emotions 1.2 3 4 5 6 7 8 9
38. Sticking to the task at hand keeps me from feeling depressed

or anxious 1.2 3 4 5 6_7 8 9
39. If I were in a crisis, [ would seek out another person who had

the same problem 12 3 4 5 6_7_8_9
40, If T have an aggressive thought, [ feel the need to do something

to compensate for it 1 2 3 4 5 6 7 8 9



Appendix V: Locus of Control of Behaviour

Below are a number of statements about how various topics affect your PERSONAL

BELIEFS. There are no right or wrong answers. Using the scale shown below, please

indicate how much you agree or disagree by circling the scale beside each statement.

Strongly Generally  Somewhat Somewhat Generally

Disagree Disagree Disagree Agree Agree
0 1 2 3 4

1. I can anticipate difficulties and take action to avoid them

2. A great deal of what happens to me is probably just a matter of luck
3. Everyone knows that luck or chance determines one's future

4. I can control my problems only if 1 have outside support

5. When I make plans, I am almost certain I can make them work

6. My problem(s) will dominate me all my life

7. My mistakes and problems are my responsibility to deal with

8. Becoming a success is a matter of hard work, luck has little or
nothing to do with it

9. My life is controlled by outside actions and events

10. People are victims of circumstances beyond their control

11. To continually manage my problems I need professional help

12. I believe a person can truly be the master of their fate

13. I am confident of being able to deal successfully with future problems

14. Maintaining control over my problem(s) is due mostly to luck
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Appendix VI: Self Esteem

Please circle the number corresponding to the statement best fitting how the following

statements relate to you.

Strongly Agree Disagree Strongly
Agree Disagree
1 2 3 4

1. I feel that I'm a person of worth, at least on an equal basis with others 1 2 3 4

2. 1 feel that I have a number of good qualities 1 2 3 4
3. Allin all, P'm inclined to feel that I am a failure 1 2 3 4
4. I am able to do things as well as other people I 2 3 4
5. I feel I do not have much to be proud of. 1 2 3 4
6. I take a positive attitude toward myself 1 2 3 4
7. On the whole, I am satisfied with myself 1 2 3 4
8. I wish I could have more respect for myself | 1 2 3 4
9. I certainly feel useless at times 1 2 3 4
10. At times I think I am no good at all 1 2 3 4
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The following statements describe the reactions people have to certain feelings and

emotions. Read through each one and indicate how far it describes the way you generally

Appendix VII: Emotional Expression and Control

react by circling a number on the scale,

=B B N R .

10

=
=

12

13.
14,
15.
16.
17.
18.

Almost Never  Sometimes Often
1 2 3

. When I feel unhappy or miserable, I keep quiet.

When I feel angry or very annoyed, I control my behaviour.
When afraid or worried, I keep quiet.

When I feel unhappy or miserable, I control my behaviour.
When I feel angry or annoyed, I keep quiet.

When I feel afraid or worried, 1 control my behaviour.
‘When I feel unhappy or miserable, I say what [ feel.

. When 1 feel, afraid or worried, I let others see how [ feel.
. When afraid or worried, I say what I feel.
. When [ feel angry or very annoyed, I let others see how I feel.

. When I feel unhappy or miscrable, I let others see how I feel.
. When I feel angry or very annoyed, I say what I feel.

‘When I feel afraid or worried, I hide my worries.

‘When I feel unhappy or miserable, I hide my unhappiness.
When I feel angry or very annoyed, I hide my annoyance.
When I feel unhappy or miserable, I smother my feelings.
When I feel afraid or worried, [ smother my feclings,

When I feel angry or very annoyed, I smother my feclings.
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Appendix VIII: Trait Anxiety

Below are a number of statements people have used to describe themselves. Pleasc read each
of the statements and circle the number which corresponds to how you GENERALLY

FEEL. Do not spend too much time on each question. Your first response will be the most

accurate,
Almost Never Sometimes Often
1 2 3

1. I am a steady person

2. I feel satisfied with myself

3. I feel nervous and restless

4.1 wish I could be as happy as others seem to be

5. I feel like a failure

6. I get in a state of tension or turmoil as I think over my
recent concerns and interests

7. I feel secure |

8. I lack self-confidence

9. I feel inadequate

10. I worry too much over something that really does not matter
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Appendix IX: Hospital Anxiety and Depression

Please read each of the following items and circle the ONE reply that closest resembles how
you have been feeling IN THE LAST WEEK. Work quickly and do not spend too much time

on each item.

1. 1 feel tense or ‘wound up":
(1) Most of the time

(2) A lot of the time

(3) Time to time, Occasionally
(4) Not at all '

2. I still enjoy the things I used to enjoy:

(1) Definitely as much
(2) Not quite so much
(3) Only a little
(4) Hardly at all

3.1 get a sort of frightened feeling as if
-something awful is about to happen:
(1) Very definitely and quite badly

(2) Yes, but not too badly

(3) A little, but it doesn't worry me

(4) Not at all

4.1 can laugh and see the funny side of
move:

(1) As much as I always could

(2) Not quite so much now

(3) Definitely not so much now

(4) Not at all

8. I feel as if I am slowed down:
(1) Nearly all the time

(2) Very often

(3) Sometimes

(4) Not at all

9. I get a sort of frightened feeling like
'butterflies’ in the stomach:

(1) Not at all

(2) Occasionally

(3) Quite often

(4) Very often

10. I have lost interest in my appearance:
(1) Definitely

(2) I don't take so much care as I should
(3) I may not take quite s much care

(4) I take just as much as ever

11. I feel restless as if I have to be on the

things:

(1) Very much indeed
(2) Quite a lot

(3) Not very much
(4) Not at all
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5. Worrying thoughts go through my mind: 12. 1 look forward with enjoyment to things:

(1) A great deal of the time (1) As much as I ever did
(2) A lot of the time (2) Rather less than I used to
(3) From time to time but not too often (3) Definitely less than I used to
(4) Only occasionally (4) Hardly at all
6. 1 feel cheerful: 13. 1 get sudden feelings of panic:
(1) Not at all (1) Very often indeed
(2) Not often (2) Quite often
(3) Sometimes (3) Not very often
(4) Most of the time (4) Not at all
7.1 can sit at ease and feel relaxed: 14. I can enjoy a good book or radio or TV
(1) Definitely programme:
(2) Usually (1) Often
(3) Not often (2) Sometimes
(4) Not at all (3) Not often
(4) Very scldom
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Appendix X: Life Events and Difficulties Schedule

DEMOGRAPHY
Age, marriage, past divorce or widowhood, children, stepchildren, grandchildren, who lives

in the same house, do you work, retired, unemployed?

A. HEALTH AND ILLNESS

Have you had any serious illnesses or operations in your life?
What were these?
When was this?
Any ongoing problems or treatment?

Has anyone in your family been ill or hurt recently?
Spouse? Children? Parents or grandchildren?

How serious was this?
Was anyone out of work because of this?
What happened?

Has anyone (family or close friend) been admitted to hospital in the last two years?
For what reason? Routine or emergency?
How long in hospital?
What changes did this involve for you?

How arc they now?

Does anyone in the family have any long-standing health problems?
Anything that interfere with their daily activities?
How does this affect you?

Is any relative or close friend a worry to you?
Because of: old age/incapacity
physical/mental handicap

behaviour problems

Has their been any accidents?  e.g. road accidents, accidents to children etc
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Has their been any pregnancies or births in the family?
Was it planned?

Anyone lost a baby? {miscarriage, stillbirth, abortion)

B. DEATHS
Are your mother and father still alive?
How long ago? How did this affect you?

Did you ever have any children who died?
When was this? How did this affect you?

Have any relatives or other people you were involved with die in the two years?
Were you present?
Did you expect it?
How did you find out?
What led up to the death?

Were you involved in any way?

C. ROLE CHANGES, INTERACTION CHANGES/FRIENDS
Has anyone in the family been married in the last 2 years?
Children, brothers or sisters, close friend?

How were you involved?

Has anyone become engaged?
When was it decided?

How involved were you?

Has anyone separated or divorced?
When? Were you involved? Did you expect it?

Has anyone started school, college or university? How did you feel about this?
Has anyone taken important exams or tests or received exam results?

Have you made any new friendships?

Have you lost contact with someonc close?

Has anyone left home?
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Have any close friends moved away?

D. CRISES, NEWS, FORECASTS
Have there been any crises or emergencies?

Sclf, family, friends? Any particular worties with the children?
What about burglaries or fires?
Any pets lost unexpectedly?
Any relative had an emergency you helped with?
Have you had any particularly good or bad news at all?
Have you had to break bad news to someone else?
Have you had any news about something which is going to happen in the future?
Have you learnt anything unexpected about somecone you thought you knew well -
something that has changed your ideas about them?
Do you feel you have had any other kind of disappointment in the last 2 years?
Have other pleasant things happened to you?

E. HOUSING
What type of accommeodation do you have?
(house, unit etc.)
How long have you lived in your present housing?
(if moved was this positive, negative or neutral)
Do you like living where you are?
Why? Why not? What about the area?
Are there any structural problems with yours housing?
Any big buildmg/renqvation costs?

Do you have any problems with the rent, landlord or neighbours?

F. FINANCES
Have you had any money worries in the last 2 years?

Difficulties in meeting commitments, rent, low wages, lack of work?
Over the last 2 years have you received any social benefits at all?

Family allowance, dole, sickness benefits, pension benefits?

How did you feel about this?
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G. EMPLOYMENT

You said vou worked asa .......

What jobs did you have before?

Have there been any periods of unemployment in the last 2 years?

What happened? Why were you unemployed?
How long were you off work?
Do you enjoy your job?
What are the conditions like ( hours, demands etc.)
What are your work-mates like?
Is the job interesting?
Do you think you will stay in your job?
Have you had any promotion/demotion in the last 2 years? A change in hours or
responsibilities?
Have you ever had any major difficulties with work?
such as redundancy, dismissal
Tell me about this?
Have you ever been employed?
_ How did you go with that?
Does your spouse work? Has he ever had time off through sickness or lack of work?
Has he any troubles with work?

H. MARITAL/RELATIONSHIPS

Have you ever been separated or divorced?
When was that? For how long?
how did that affect you?

IF NOT MARRIED
Do you have a steady relationship at present? When did you meet?
IF YES
Have there been any changes in the relationship in the last 2 years?
Increase in arguments? How severe?
Any affairs - self or partner?
Reconciliation?
How did your family/friends react?
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IF NO
Have you broken off a relationship in the last 2 years?

How long had it been going on?
Did the break upset you?

I. MISCELLANEOUS
Have you had any especially nice things happen?
a holiday? a child returning home? good news?
Has anything turned out better than you expected?
At work?
A child doing well at school?
Financial windfali?
Has anything ¢lse given you pleasure?
New furniture/clothes/car?
Someone thanking you or praising you for something?
Looking over your life, would you say there is anything you wish had turned out differently?
Do you have any regrets or disappointment?
Has anything given you special fulfillment or satisfaction?

Is there anything of importance that we may have overlooked or you wish to include about

vour life events or things that have happened in the last 2 years?
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Appendix XI: Examples of Life Events

Examples of events rated as extremely threatening

Death of a spouse or child

Marital breakdown

Life threatening illness, such as heart attack or injuries from an accident for self, spouse or
child.

Examples of events rated as severely threatening

Death of an elderly parent living in the same house

Diagnosis of a life threatening illness, or injury, to a friend, or family member not living with
the subject (this may vary according to the closencss of the relationship).

Examples of events rated as highly threatening

Death of a parent-in-law with whom the subject has regular contact but lives separately
Diagnosis of a major illness or injury that is not immediately life threatening but has ongoing
- implications occurring to a friend or family member not living with the subject (again this
may vary according to the closeness of the relationship).
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Appendix XII: Interview Schedule for Social Interaction

1. Intimate Support. What is your partner like as a support in times of stress?

Can you talk about things that upset you?
Is s/he a good listener?

Can you give me an example?

What about the more practical things?

Example? (if can’t think of one, ask about an event for the interview)

What if anything interferes with them being a good support person for you?

2. Non-Intimate Support.

Who else can you turn to in times of need for emotional and more practical support?
Is s/he a good listener?

Can you give me any example?

3. How would you rate your overall support system? (good, adequate or poor?)

4. Has this changed in the past two years? (better, worse, no change?)
Why?
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Appendix XIII: Predictors of breast cancer in women recalled following screening

Aust. NZ J. Surg. (1999) 69, 639-646

ORIGINAL ARTICLE

PREDICTORS OF BREAST CANCER IN WOMEN RECALLED
FOLLOWING SCREENING

MELANIE A. PRICE,* CHRISTOPHER C. TENNANT,* Ross C. SMiTH,t Susan J. KennNeDY,* PHYLLIS N. Butow,*
MAaRJORIE B. K0ssorF! AND STEWART M. DUNN*

Depariments of *Psychological Medicine and Surgery, University of Sydney at Royal North Shore Hospital and tNorthern
Sydney and Lower Central Coast BreastScreen, New South Wales, Australia

Background: Established risk factors are associated with between 25 and 56% of breast cancer cases, but the relative importance and
relevance to dificrent age groups is unclear,

Metheds: This case-control smady examines established risk factors in 298 women with breast cancer and 1926 women without breast
cancer aged 40-87 who were recalled for assessment following rontine mammography.

Results: The cancer group were significantly older than the non-cancer group (Fy;;; = 107.6; P < 0.0001). Postmenopausal obesity
increased the odds of developing breast cancer (OR: 2.35; CI: 1.33-4.16). The breast cancer group were more likely to have used oral
contraceptives (OR: 1.50; CI: 1.09-2.05), and women who used contraceptives for more than 10 years in total were at the highest risk
(OR: 1.73; CI: 1.13-2.65). Daily consumption of alcohol was also associated with increased risk of developing breast cancer (OR: 1.62;
CE: 1.13-2.33). Reproductive factors and a family history of breast cancer did not affect the odds of developing breast cancer and the

reasons for these findings are explored.
Conclusions: Resuits suggest that the effects of weight reduction in reducing postmenopausal breast cancer risk should be

assessed.

Key words: alcohol consumption, breast neoplasms, ohesity, oral contraceptive, risk factors.

INTRODUCTION

Breast cancer is the most common cancer in women in devel-
oped countries, with an estimated 790 000 cases worldwide in
1990 and approximately 1 millien new cases currently diagnosed
cach year.! Hormonal factors are generally considered to play an
aetiological rolc in breast cancer because of consistent associa-
tion between reproductive factors and breast cancer. Established
risk factors for breast cancer include increasing age, older age at first
birth, older age at menopause, nullipatity and high parity, family
history and history of benign breast disease.?- Exogenous hormone
therapy such as oral contraceptives and hormene replacement
therapy (HRT) increase breast cancer risk, although the risk
diminishes with time.67 Evidence is increasing for a modest positive
association between alcohol intake and breast cancer, although
a causal relationship has not been established.#1? Obesity is con-
sidered to be a risk factor for breast cancer in postmenopausal
women, but it is protective in pre-menopausal women, although
results are not universally congistent.13-17 Long periods of lactation
have been reported as being protective against breast cancer,
especially in pre-menopausal women. 813

Consensus on the relative importance of individual risk
factors, the magnitude of each, and their relevance to different age
groups, is rare. Opinion alse varies as to how well-established
risk factors explain the incidence of breast cancer. Madigan et al.
estimate that 41% of US breast cancer cases can be explained by

Comespondence: M. Price, Psychological Medicine, Level 3/Block 4,
Reyal North Shore Hospital, St Leonards, NSW 2065, Australia,
Ermnail: <melanicp@mail.med.usyd. edu.au>

Accepted for publication & April 1999,

jater first birth, nulliparity, family history and higher socioeconomic
status. Tavani ef al. estimate that higher education, older age at
first birth, nulliparity, older age at menopause, HRT and family
history can account for 56% of cases in Italy.20 However, the
American Cancer Society claims that recognized risk factors can
account for as little as 25% of breast cancer cases.?

Routine breast screening provides a unique opportunity to
prospectively examine risk factors for the development of breast
cancer in asymptomatic women at risk of breast cancer primarily
because of their age. The present case-control study investigates
‘established’ risk factors for breast cancer in a cehort of older Aus-
tralian women recalled for assessment following routine mam-
mography.

METHODS

‘The National Breast Screening Programme comménced in Australia
in 1993, actively recruiting women aged 30-69 for screening
mammography from electoral rolls. Free mammograms, how-
ever, are available to all women over age 40. Women recalled
for assessment to Northern Sydney and Lower Central Coast
BreastScreen from April 1994 to April 1997 were invited to par-
ticipate in research examining the role of psychesocial, demo-
graphic and somatic factors in breast cancer. Ethical approval
was granted by the Royal North Shore Hospital Medical
Research Ethics Committee. Screening rounds one and two were in
progress during the period of the present study. On arrival at the
clinic, informed consent was sought, and consenting women
completed a self-administered questionnaire while waiting for
assessment. The questionnaire included items on demographics,
reproductive histery, hormonal variables, and several psychological
questionnaires {psychosocial data will be reported separately).

A-23



640

Logistic regression analysis was used to distinguish between
women with and without breast cancer for individual risk
factors, Age was included as a confounder in all analyses.
Where indicated, other confounders were also included in analysis,
all variables being entered simultaneously. Analyses were per-
formed using spss for windows (SPSS Inc., version 6.1.3).

RESULTS

A total of 2989 women were invited to participate in the present
study. The exclusion criteria were: prior personal history of
breast cancer (7 = 39); non-English speaking (n = 93); and phys-
ical or psychiatric impairment preventing completion of the
questionnaire (# = 34). One woman diagnosed with lymphoma
and one woman whose final diagnosis was outstanding were
excluded from analysis. A total of 13% declined participation
and 8% had incomplete questionnaires, resulting in a total of
2224 (79%) questionnaires used in the final analysis. The final
sample consisted of 298 (13%) breast cancer cases and 1926
(87%) controls, including those who had no abnormality
detected and those diagnosed with cysts or benign breast
disease.

PRICE ET AL.

Demographic variables are summarized in Table 1. The age
of the present cohort ranged from 40 to 87 years, with a mean age
of 56.1 years. The cancer group was significantly older than the
non-cancer group, having a mean age of 61.2 years (standard
error (SE) +0.55) and 55.3 years (SE%0.21), respectively
(Fia = 107.6; P <0.0001). A total of 15% of the cancer group
were widowed compared to 8% of the non-cancer group; the
difference was non-significant after controlling for age. We
found a trend of increasing level of education and increasing
risk of breast cancer, albeit non-significant. The cancer group
were more likely to be retired than in current employment, an
effect attenuating with age, and there were no differences in
type of work undertaken, past or present.

Seventy-two per cent of our cohort were Australian bomn.
Women born outside of Australia were bom in 62 different
countries, making individual comparison impossible. Instead,
non-Ausiralian-bom women were allocated to an incidence
group based on the relative incidence of breast cancer in women
born in their country compared to that of Australian-born
women (lower, equivalent, higher, unknown). The relative inci-
dence for each country was estimated from a tabulation of breast
cancer cases by country of birth undertaken in New South

Table 1. Distribution of demographic variables for cancer and non-cancer groups, odds ratios and comresponding 95% confidence intervals (CI)

Cancer (n = 298)8

Nen-cancer {n = 1926)2 Odds ratio (95% CI)

n (%) n{%) age adjusted
Current marital status P=092
Married/defacto 202 (68.9) 1426 (74.5) 1.00
Single/never married 17 {5.8) 112 (5.9) .87 (0.50, 1.50)
Widowed 44 (15.0) 149 (7.8) 1.07 (0.71, 1.60)
Divorced 30(10.2) 226 (11.8) 0.95 (0.63, 1.44)
Level of education P=024
Primary 10 (3.4) T0(3.7) 1.00
3-4 years secondary 112 (38.) 717 (37.6) 1.60 (0.78, 3.25)
56 years secondary 31 (1710 293 {15.4) 1.83 (0.87, 3.88)
Diplomafcertificate 72 (24.5) 460 (24.1) 2.07 (0.99, 4.31)
University/college 49 (16.7) 168 {19.3) 2.02 (0.94, 4.31)
Current occupational status P=048
Home employment 64 (21.8) 384 (20.1) 1.00
Full time work 69 (23.5) 567 (29.7) 1,14 (0.77, 1.69)
Part time wark 50 (17.0) 489 (25.6) 0.92 (0.61, 1.39)
Seeking work/pension 3(1.0) 44 (2.3) 0.45 (0.13, 1.54)
Retired 108 (36.7) 428 (22.4) 0.89 (0.62, 1.28)
Type of work (past/present)® P=089
Professional 5(2.2) a1 (2.7) 1.00
Manager/small business 17 (7.6) 151 (160.1) 0.9% (0.34, 2.88)
Trade 31 (36.2) 538 (36.1) 1.21 (0.46, 3.23)
Clerical 78 (34.8) 461 (30.9) 1.17 (0.44, 3.12)
Semi-skitled/unskiiled 43 (19.2) 300 (20.1) 1.02 (0.37, 2.78)
Country of birth® P=0.19
Australia 222 (74.7) 1372 (71.3) 1.00
Incidence < Australiad 2(0.7) 34 (1.8) 0.44 (0.10, 1.85)
Incidence ~ Australia® 57(19.2) 427 (22.2) 0.89 (0.64, 1.22)
Incidence > Australiaf 9 (3.0) 65 (3.4} 1.05 (0.50, 2.17)
Incidence unknown cf. Australiag 7(2.4) 27(1.4) 2.44 (1.03, 5.82)

aNumbers for cach variable do not add up to total due to missing values, bPaid employment only. SIncidence rates by country of birth estimated from breast cancer
cascs in NSW during 1987-1992.21 dincidence rates for breast cancer lower than Australian-born women in women bom in China, Estonia, Greece, Italy, Malta,
Taiwan, Ukraine, Vietnam, Wales, Yugoslavia. €Incidence rates for breast cancer equivalent to Australian-bom women in womer bomn in Austria, Bulgaria, Canada,
Cyprus, Czechoslovakia, Denmark, Egypt, England, Finland, France, Germany, Hong Kong, Hungary, India, Indonesia, Iran, Iraq, Ireland, lsrael, Lebanon, Nether-
lands, Norway, Philippines, Poland, Portugal, Romania, Scotland, South Africa, Spain, Sti Lanka, Sweden, Switzerland, Syria, Turkey, USA. fincidence rates
for breast cancer higher than Australian-bom women in women borm in Malaysia, New Zealand, Singapore, USSR, Blncidence rates for breast cancer
unknown compared to Australian-born women in women bom in Bolivia, Chile, Fiji, Japan, Kenya, Macau, Mauritius, Namibia, Papua New Guinea, Peru, Tanzania,

Thailand, Tonga, Zimbabwe.
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BREAST CANCER RISK FACTORS

Wales during 1987-92.2! Most non-Australian-bom women
were bomn in countries with a similar incidence of breast cancer to
Australia. No differences in risk of breast cancer were seen in non-
Australian-born women compared to Australian-born women
(Table 1).

Maintaining consistency with the screening programine, our
definition of family history was restricted to women who had
a mother, sister or daughter with breast cancer (Table 2). A total
of 18% of the cancer group and 14% of the non-cancer group
reported a positive family history. The odds ratio (OR) for
developing breast cancer with a positive maternal history was
1.18 (95% confidence interval (CI): 0.73-1.92) and 1.03 (CL:
0.62-1.77) for a sister with breast cancer. Sixteen women
reported both mother and a sister with breast cancer and the
odds ratio for breast cancer with this family history was
non-significant (OR: 1.51; CI: 0.41-5.57). Only nine women
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reported a daughter with breast cancer; the odds for developing
breast cancer in this instance were 3.76 (CI: 0.36-16.4).

There was a non-significant but increasing trend between age at
first birth and risk of breast cancer (Table 2). Compared to nulli-
parous women, those with their first birth under age 20 were
less at risk of breast cancer while those with a first birth at = 30
years were at increased breast cancer risk. There were no group
differences in parity, incomplete pregnancies, history of lacta-
tion or history of benign breast disease.

Women currently menstruating were classified as pre-
menopausal. Women with a history of a hysterectomy were
considered pre-mencpausal if currently aged < 50 years (3%)
and postmenopausal if curmently aged 250 years {21.5%).
Women with missing responses were also classified as pre-
menopausal if they were < 50 years (1.3%) and postmenopausal
if aged 2 50 years (3.6%). The cancer group were more likely to be

Table2. Distribution of family history of breast cancer and reproductive variables for cancer and non-cancer groups, odds ratios and cor-

responding 5% confidence intervals (CI}

Variables Cancer (n = 2987

Mon-cancer (n = 1926)2

Odds ratio (95% CI) Odds ratio 5% CI

n (%) n (%) adjusted for age multivariate adjusted

Family history of breast cancer P=040 P=0.49° "

None 231 (77.5) 1579 (82.0) 1.00 1.00

Mother (father) 25(84) 158 (8.2) 1.25(0.79, 1.97) 1.18 (0.73, 1.92)

Sister 19 (6.4) 93 (4.8) 1.03 (0.61, 1.75) 103 (0.62, 1.77)

Daughter 5.0 4(0.2) 3.97(1.00, 15.7) 3.76 (0.86, 16.40)

Mother and sister 3(1.0) 1307 1.55 (0.42, 5.70) 1.51 (0.41, 5.57)

Unknown 15 (5.0) 78 (4.1 1.11 (0.62, 2.00) 1.29 (0.71, 2.34)
History of benign breast disease P=055 P=049%¢

No 231 (81.1) 1581 (83.8) 1.00 1.00

Yes 54 (18.9) 305 (16.2) 1.11 (0.80, 1.53) 1.12 (0.80, 1.57)
Age at first child P=042 P=04%8

Nulliparous 36 (12.9) 260 (14.0) 100 1.00
- <20 years 8 (2.9) 38 (4.7) 0.81 (0.36, 1.85) 0.95 (0.41, 2.18)

20-24 years 75 (27.0) 540 (29.0) 1.00 (0.65, 1.56) 1.06 (0.67, 1.67)

25-29 years 101 {36.3) §32 (34.0) 1.20 (0.67, 1.55) 1.25 (0.80, 1.95)

2 30 years 58(20.9) 340 (18.3) 1.35 (0.65, 1.63) 1.45 (0.87, 2.42)
No. full pregnancies P=0.567 P=034¢

None 36 (12.8) 264 (14.1) 1.00 1.00

1-2 132 (46.8) 913 (48.6) 1.20 (0.80, 1.80) 1.40 (0.87, 2.23)

23 114 (40.4) 701 (37.3) 1.16 {0.77, 1.76) 1.45 (0.87, 2.42)
No. incomplete pregnancies P=0.58 =050

None 161 (57.9) 1074 (57.7) 1.00 1.00

1 76 (27.3) 453 (24.3) 1.22 (0.90, 1.65) 1.25{0.92, 1.1}

2 73 (8.3) 194 (10.4) 0.94 (0.58, 1.51) 0.95 {0.59, 1.54)

23 18 (6.5) 140 (7.5) 1.02 (2.60, 1.74) 1.03 (0.60, 1.76}
Lifetime lactation P=0.80 P =090

None 69 (25.7) 492 (27.0) 1.00 1.00

1—6 months 63 (21.5) 442 (24.3) 1.12(0.77, 1.64) 1.09 (0.67, 1.75)

7-36 months 129 (48.1) 839 (46.0) 1.06 (0.77, 1.46) 1.03 (0.66, 1.61)

> 36 months 7(2.6) 49 (2.7) 1.48 (0.63, 3.49) 1.39(0.55, 3.51)
Menopausal status P=0,04 P=0.05f

Pre-menopausal 37(12.4) 631 (32.8) 1.60 1.00

Postmenopausal 261 (87.6) 1395 (67.2) 1.59 (1.03, 2.44) 1.61 (1.00, 2.59)
Age at menopause® P=047 —

<35 years 1(0.6) 8(1.0) 0.41 (0.05, 3.40)

36-40 years 9(5.2) 30 (3.6) 1.30 (0.57, 2.95)

41-45 years 22(12.8) 132 (16.0) 0.73 (0.43, 1.25)

4650 years 75 (43.6) 340 (41.2) 1.11{0.77, 1.61)

> 50 years 65(38.2) 315(38.2) 1.00

ENumbers do not add up to total due to missing values. bKnown age of menopause only, SAge, age at fisst birth, parity, menopausal status. dAge, age at first

Pirth, parity, family history, menopausat status. “Age, age at first child, parity, menopausal status, family history,

mass index.
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cancer and the non-cancer controls. Both groups were also
similar in the current use of HRT (Table 3).

A total of 66% of the cancer group and 73% of the non-cancer
group had ever used oral contraceptives (OC). Use of OC sig-

postmenopausal than the non-cancer group, with an odds ratio
of 1.61 {CI: 1.00-2.59) adjusted for age, age at first child, panity
and body mass index (Table 2). In women who had a known age
at menopause, we found no differences between women with

Table 3. Distiibution of exogenous hormonal variables for cancer and non-cancer groups, odds ratios and corresponding 95% confidence intervals

(<1
Variables Cancer {(n = 298)*  Non-cancer (n = 1926)* Odds ratio (95% CI} Odds ratio (95% CI}
n (%) n (%) adjusted for age adjusted multivariate
Curent use of hormone replacement therapy P=068 P=0.63
No 181 (64.0) 1245 (65.8) 1.60 1.00
Yes 102 (36.0) 646 (34.2) 1.06 (081, 1.38) 0.93 (0.70, 1.25)
Ever used oral contraceptive pill P£=001 P=003
No 96 (34.2) 508 (26.9) 1.00 1.00
Yes 185 (65.8) 1378 (73.1) 1.50 (1.09, 2.05) 1.44 (1.04, 2.00)
Age when started oral contraceptives P=0.02 P=007
Never used 96 (35.3) 508 (279) 1.00 1.00
< 25 years 57(21.0) 693 (38.0) 1.44 {0.89, 2.35) 1.44 (0.88, 2.37)
25-29 years 54 (19.9) 333(18.3) 1.85 (1.20, 2.83) 1,78 (1.15, 2.75)
30-34 years 26 (9.6) 169 (9.3) 1.10(0.68, 1.79) 1.12 (0.69, 1.84)
35+ years 39(14.3) 119 (6.5) 1.68 {1.09, 2.60) 1.54 {0.98, 2.4}}
Total years oral contraceptives P=0.12 P=0.1%
Never used : 96 (35.8) 508 (28.2) 1.00 1.00
< | year 18 (6.7) 161 (8.9) 1.08 (0.62, 1.90) 1.11 (0.63, 1.96)
1--3 years 37(13.8) 294 (16.3) 1.47 (0.94, 2.30) 1.32(0.83, 2.09)
46 years 38(14.2) 287 (15.9) 1.55 (0.99, 2.43) 1.53 (0.97, 2.42)
7—10 years 36(11.2) 238 (13.2) 1.42 (0.88, 2.28) 1.36 (0.83, 2.22)
10+ years 49 (18.3} 315(17.5) 1.77(1.17, 2.68) 1.73 {1.13, 2.65)

aNumbers for each variable do not add up to total due to missing values. bControlled for age, menopausal status, oral contraceptive use, family history and
education. “Controlled for age, age first child, parity, family history and education.

Table 4. Distribution of alcohol and cigaretie consumption, body mass index and body mass index by menopausal status for cancer and
non-cancer groups, odds ratios and corresponding 95% confidence mtervals (CI)

Variables Cancer (qn = 298 Non-cancer {n = 1926)* 0dds ratio (95% CI)
n (%) n {%} adjusted for age

Amount of alcohol consumption P=017

None 62 (22.5) 400 (21.7) 1.00

< 5 drinks/week 99 (35.9) 765 (41.4) 1.00 (0.71, 1.42)

510 drinks/week 72 (26.1) 413 (22.4) .30 (0.8%, 1.89)

11-15 drinks/week 31(1LD) 151 (8.2) 1.55 {0.95, 2.51)

> 15 drinks/week 12 (4.3) 117 (6.3) 0.84 (0.43, 1.63)
Frequency of alcohol consumption P=0.009

Mone 62 (22.1} 400 (21.5) 1.00

Occasional 64 (22.8) 498 (27.0) 0.98 (0.67, 1.44)

Weekly 65 (23.1) 549 (29.8) 1.01 (0.69, 1.48)

Daily %0 (32.0) 401 (21.7) 1.62(1.13, 2.33)
Total cigarettes ever smoked P=025

D1 {thousand) 180 (65.0) 1188 (64.8) 1.00

1-100 (thousand) 38(13.7 319(17.4) 0.90 (0.62, 1.32)

> 100 (thousand) 59 (21.3) 325(17.7) 1.27 (0.91, 1.75)
Body mass index P =0.004

<25 137 (51.9) 1122 (62.9) 1.00

>25 127 (48.1) 663 (37.1). 1.48(1.13,1.93)
Interaction
Body mass index by menopausal status P=10.006
Pre-menopausal and BMI £ 25 19(7.2) 389 (21.8) 1.00
Pre-menopausal and BME > 25 16 (6.1} 204 (11.4) 1.50 (0.75, 2.98)
Postmenopausal and BMI €25 118 (44.7) 733 (41.1) 1.60(0.91, 2.81)
Postmenopausal and BMI > 25 111 (42.0) 459 (25.7) 2.35(1.33,4.16)

aNumbers for each variable do not add up to total due 10 missing values. BMI, body mass index.
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nificantly increased the odds of breast cancer to 1.44 (CL:
1.04-2.00; P=0.03), independent of age at first birth, parity,
family history and level of education (Table 3). There was an
inconsistent pattern of risk with age at first use; the only age
range that significantly increased the risk of breast cancer was the

" age 25-29 years (OR 1.78, CI 1.15-2.75; P = 0.01). We found an
increasing trend of breast cancer with length of OC use, signifi-
cantly higher in women using OC for more than 10 yeats in total
(OR 1.73, CI 1.13-2.65; P=0.01).

A body mass index (BMI} > 25 was more common in the
cancer group, independent of age (Table 4). Controlling for age, the
odds of breast cancer in women with a BMI > 25 were significantly
increased in postmenopausal women (OR: 2.03; CI: 1.13-3.66), but
not in pre-menopausal women (OR: 1.52; CI: 0.74-3.11).

Alcohol consumption was examined by considering both the fre-
quency of intake and the average weekly consumption. The pro-
portion of alcohol abstainers was similat in both groups, with a
non-significant trend for increased alcohol consumption associated
with breast cancer (Table 4). Compared to non-drinkers, daily
alcohol consumption increased the odds of breast cancer to 1.62
{CI: 1.13-2.33).

DISCUSSION

In our cohort of women recalled for further assessment following
routine breast screening, the single most important risk factor
jdentified for breast cancer was increasing age.'¢ Although the
cancer group were more likely to be widowed, the older age of
this group accounted for the difference. Age aiso accounted for
the higher proportion of retirees in the cancer group. Type of
employment was similar across the present sample, but we
found a non-significant trend of higher level of education associ-
ated with increasing risk of breast cancer, consistent with previous
reports.2%2 Our cohort was drawn from one geographical area
of Sydney, which may explain the relative uniformity of socic-
demographics. Most non-Australian-born women were bom in
countries with similar incidences of breast cancer to Australia, and
no group difference was detected.

A consistent finding in the literature is a {wo-to-three-fold
increase in risk of breast cancer associated with a first-degree
family history.5.i23-27 This risk appears to be independent of
reproductive factors.2522 In the present cohort, the small number of
women who had a daughter with breast cancer, or a sister and
mother with breast cancer, were more likely to have developed
breast cancer, although the trend was non-significant. We did
not detect any difference in the risk of breast cancer in women
reporting a mother or a sister with breast cancer. There are a
number of possible explanations for family history not being a
factor in our sample. First, reliability of the data should be
considered. With a participation rate of 79%, response bias is
unlikely. As in most epidemiological studies, we relied on
self-reported information, and the accuracy of this information
depends on both memory and knowledge. The few studies
examining the accuracy of self-reported family history data
confirm that information about breast cancer history in first-
degree relatives is usually reliable 223 Floderus ef al. found a
slight underreporting by unaffected twins in a discordant twin
study, even for firsi-degree relatives.? Our information was col-
lected before diagnoses were available, avoiding the possibility of
recall bias, and any tendency to underreport would be similar in
both groups.

A second possible explanation, and perhaps more likely, lies

643

within our sample. Genetic breast cancers account for a smaH
percentage of breast cancers and are usually associated with
early onset.2¢25 These women, once diagnosed, would not be
included in our screening population. Our cohort was drawn
from women over 40 years of age who attended screening
because of the risk of breast cancer associated with age, and
who were recalled for further assessment. Roseman et a/. found
that after age 45, the increased risk associated with a positive
family history declined, and for women over 60, those with a
family history were not at greater risk of breast cancer than
women with no family history.?? Both Mettlin ef al, and Sellers
ef al. report a reduced influence of family history on breast
cancer risk in women over age 55 years compared to younger
women.?3 In the present cohort, 73% were over age 50 and
this may account for the lower than expected impact of family
history. Our finding is consistent with a recent UK screening
study that reported similar levels of family history {12-17%} to our
cohort (14-17.5%), and found no independent impact of family
history on breast cancer risk in women aged > 55 years.16 Of
interest to note were differences in family history within age
groups in the present cohort. Women in their 70s had a higher inci-
dence of family history, as would be expected with concur-
rently ageing sisters and daughters. The incidence of family
history for women in their 40s was similar to the older age
groups, but the 40—49-years age group were more likely to
teport a mother than a sister with breast cancer. With women in
their 40s self-referring for screening, it is not surprising that a
high proportion of these women have a mother with breast
cancer. The unanswered question is whether those women with a
family history of breast cancer are more likely to be recalled for
further testing, and are therefore perhaps creating a bias in our
sample for this variable.

There was also a general uniformity in reproductive history
across our sample. Many studies indicate that a younger age at first
birth reduces the risk of breast cancer independently of parity
and other risk factors.!2.2035 We found a trend for increased risk of
breast cancer with an older age at first birth and, although not
significant, the direction of the trend is consistent with previous
findings. There were no differences between groups in parity,
despite both nulliparity and high parity being previously
reported as independent risks factors for breast cancer.é In our
cohort 13.8% of women had no children and 37.7% of women
had at least three children, therefore insufficient power is an
unlikely exptanation of these findings.

We found no evidence to support the tdea that lactation protects
against breast cancer, a finding counsistent with most Western
studies.?™3 Most evidence for a proteclive role of lactation
comes from Asian countries, where breastfeeding for a number of
years is common practice.?® A total of 75% of our cohort breastfed,
with an average duration of 10 months. This is similar to figures
from the United States but well below China, Japan and Taiwan
where the average duration of lactation is more than 3 years.® Less
than 3% of our cohort breastfed for more than 3 years, making any
protective effect of breastfeeding for long periods unlikely to be
detected.

Seventy per cent of our cohort were postmenopausal and breast
cancer was more common in postmenopausal women; the difference
was attributable to the older age of our cohort and to the increasing
risk of breast cancer with age. We found no difference in the age at
onset of menopause between groups. However, ~ 25% of the
present sample had 2 hysterectomy prior to or around the time
of menopause, therefore the age at onset of menopause was
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unknown for these women, resulting in incomplete and poten-
tially biased data that were difficult to interpret with certainty.

A second potential confounder in assessing the onset of
menepause and zn independent risk factor, is HRT. Individual
studies provide mixed evidence that suggests that hormone
replacement therapy affects breast cancer risk.#2 However, a
recent re-analysis of worldwide data on hormonal replacement
therapy and breast cancer risk reports an increased risk of 1.023
with each year of use, restricted to time of use and persisting up
to 5 years after ceasing.? Thirty-four per cent of our cohort were
cuirently using HRT, and we found no differences between the
groups. Two limitations are important to note regarding our
examination of HRT. The first is that we examined current use
only, rather than also including past use. The second limitation
is inherent in the sample population and concerns both users and
diagnosis rate. Women using HRT have been reported to have a
slightly higher rate of recall following mammography, particu-
larly after the first screening round, and a lower cancer detection rate
at screening, due to the effect of HRT on breast density 4

Where we did detect a significant difference was in history of
OC use. Women who had used OC currendly or in the past were
50% more likely to have developed breast cancer than women who
had never used OC. There was a trend of increasing risk of
breast cancer with duration of use, reaching significance in
women who had used OC for more than 10 years. In contrast, there
was no linear pattern of risk associated with age at first use of OC.
We found that women whe first used OC between the ages of 25
and 29 years were at significantly higher risk of breast cancer
compared to those who never used OC; and women who started
using OC either under 25 or over 29 years showed a non-significant
increase in risk compared to women who never used OC.

Previous individual studies report a slight or no increase in
risk with early use, and no association between length of use
and breast cancer risk. In 1996 the Collaborative Group on Hor-
monal Factors in Breast Cancer re-analysed some 90% of world-
wide data on OC and breast cancer risk, reporting a small but
significant increase in risk of breast cancer with OC use.¢ This
increase in risk was most evident in cumrent users, and was
detectable up to 10 years after ceasing contraceptive use. The
Collaborative Group also report that recent use, rather than age at
first use or duration of use, was the best predictor of risk associated
with OC.

There are, however, a number of differences both in the
pature of our cohort and our results that suggests we should not
assume consistency with the Collaborative Group. First, the
average age of the present cohort is 56 years, an average of
7 years older than the Collaborative Cohort, and equally it is
7 years more since their OC use. Second, 72% of our cohort
reported ever using OC, substantially higher than recent studies in
Italy, where use was reported in 14-18% of women;2¢ in the US
(38-46%);%45 and of past swudies worldwide (an average of
40%).6 Third, the older age of our cohort has impacted on use, age
at first use and duration of use, primarily due to the time when OC
were introduced for widespread use. For example, a woman
now in her 705 would have been aged in her 30s when OC were
first available for general use, and therefore would be less likely to
have ever used, have been unable to start in carly reproductive
yeats and consequentiaily be less Hkely to have used for a long
duration. In contrast, a woman now in her 40s potentially would
have had access 1o OC from her teen years. This is reflected in the
rate of use, with 90% of women in their 405 compared to 25% of
women in their 70s having ever used OC.

PRICE ET AL,

This being the case, it is likely that the inconsistent lrend of risk
that we found for age at first use and breast cancer risk is an
artefact of our cahort. The number of women commencing OC use
after the age of 30 years was small, and they were more likely to
be older women and therefore less likely to use OC for long
periods. Despite this, our data previde strong evidence that use of
OC significantly increases breast cancer risk, that it is highest
with a long duration of use, regardless of age, age at first birth,
parity, family history of breast cancer, and education. This 1s
highlighted by the fact that oider women most at risk of cancer and
least likely to have nsed OC demonstrated a significant oC
effect similar to the younger women, who were least at risk of
cancer but who used OC for long periods, demonstrating 2 sig-
nificant OC effect. In contrast to the findings from the Collabora-
tive Group, our results suggest that the increase in risk of breast
cancer associated with using OC may persist in the long tern
after ceasing.

Our finding of a modest association between alcohol con-
sumption and breast cancer is consistent with the growing body of
evidence which suggests that the two are related, although a
causal relationship has yet to be established. Alcohol is thought to
increase endogenous oestrogen levels, demonstrated by Reichman
etal. in pre-menopausal women,?! although these findings
are not universal*t and the effect on hormenal levels in post-
menopausal women is unclear.4” A number of epidemiological
studies provide support for a small positive association between
alcohol intake and breast cancer,®1246-3¢ with as little as one
glass a day increasing risk.%5? Some studies have found a
dose-response relationship,51 while others report a threshold
effect.% Our findings suggest that frequency rather than
amount is the important indicator of risk, and are conmsistent
with Katsouyanni et 2. who reported that frequency of alcohei
intake was more important than length of intake or early
consumption.?

Obesity and weight gain have been reported as risk factors
for breast cancer, particularly in postmenopausal women.!3-17
Qestradiol levels are higher in obese women than in lean
women,52% and may be responsible for the increased risk for
breast cancer.3 Our findings 2dd to the growing body of evidence for
an increase in misk of breast cancer in overweight postmeno-
pausal women. In our relatively small sample of pre-menopausal
women, obesity did not affect breast cancer risk.

CONCLUSION

Increasing age, postmenopausal obesity and use of OC increase the
odds of breast cancer in a population of women recalled for
further testing Tollowing mammography screening. Daily alcohol
consumption provided a modest increase in tisk of breast cancer,
consistent with previous findings. These results should provide
some reassurance for women over 40 years of age that the un-
alterable variables of family history and reproductive factors do not
substantially affect their risk of breast cancer, and suggest that
the effects of weight reduction should be assessed.
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BACKGROUND. The authors conducted the current study to determine whether
personality predisposes some individuals to develop cancer.

METHODS. The current study examined the role of personality variables in 2224
older women recalled for assessment after routine mammography in a breast
screening program. Using a semiprospective design, subjects completed seif-re-
port measures of defense style, locus of control, emotional expression and control,
self-esteem, trait anxiety, and state anxiety and depression while waiting for
medical examination. Multivariate analysis of variance was used to control for
known sk factor variables and to examine differences between 3 control groups
(normal tissue controls, benign/cystic controls not requiring biopsy, and benign
biopsy controls) and 298 breast carcinoma subjects.

RESULTS. No differences were detected between breast carcinoma subjects and
controls based on measures of mature, immature, and neurotic defense style; locus
of contral of behavior; emotional expression-in, emotional expression-out, and
emotional controf; self-esteem; anxiety; or depression.

CONCLUSIONS. The results of the current study found no evidence to support an
independent association between these personality measures and the develop-
ment of breast carcinoma. (See accompanying article on pages §86-97, this issue.]
Cancer 2001;91:679-85, © 2001 American Cancer Society.

KEYWORDS: breast neoplasms, personality, defense mechanisms, emotions, psy-
chology.

D espite limited empiric evidence of a role for psychosocial factors
in the development of breast carcinoma, there is widespread
belief to the contrary."” Although some researchers are satisfied the
rale of psychosocial variables in the development of breast carcinoma
is negligible,>* others believe that the evidence to date has not been
of sufficient quality to constitute a “fair test” of this hypothesis.>”
One of the main factors studied and the focus of the current
report is personality. The “Cancer Prone Personality” thecretically
predisposes some individuals to develop cancer and experience a
more rapid disease progression.® The three compenents of this per-
sonality type are: 1) a distinctive coping style characterized by abro-
gating one's needs in favor of the needs of others; 2) difficulty in
expressing emotions; and 3) an attitude of helplessness or hopeless-
ness.® The empiric evidence to support this theory in the case of
breast carcinoma is equivocal. To our knowledge much of the re-
search focuses on emotional suppression or emotional control. Six of
13 studies in this area reported negative results.’-* Of the seven
studies reporting positive results,'">*" only two were adjusted for age;
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one of these had a very poor response rate™ (perhaps
introducing significant sample bias), whereas the
other found anger repression to be associated with the
development of breast carcinoma only in patients age
< 50 years.'®

The current study examined the role of several
personality variables including defense style and emo-
tional expression and control, as well as recent life
events and social support. The goal was to tease apart
the components of “stress” and personality in a large
sample, thus offering a fair test of the role for psycho-
social variables in the development of breast carci-
noma. The current study reports our findings con-
cerning three domains of the type C personality style
in relation to the development of breast carcinoma.
Results of the accompanying data regarding life event
stress and social support in a subset of this sample will
be reported separately.

MATERIALS AND METHODS

National breast screening was initiated in Australia in
1993, and actively recruited women ages 50-69 years
for screening from electoral rolls. However, free
screening is available to all women age > 40 years.
Women attending the Northern Sydney and Lower
Central Coast Breast Screening Program between April
1994 and April 1997 and who were recalled for assess-
ment based on radiclogic grounds (i.e., an abnormal
screening mammogram) were jnvited to participate in
research examining psychosocial factors in breast car-
cinoma development. Screening Rounds 1 and 2 were
in progress during the period of the current study. The
study was approved by the Royal North Shore Hospital
Medical Research Ethics Commiittee.

On arrival at the clinic, consenting women com-
pleted a self-administered questionnaire while waiting
for assessment. The assessment procedure could in-
clude mammography, physical examination, uitra-
sound, and biopsy when indicated. The questionnaire
included items regarding demographics and biclogic
risk factors including reproductive history and hor-
monal variables, as well as several psychologic ques-
tionnaires. These data are the focus of the current
study. A subset of this sample, those women requiring
fine-needle biopsy for a definitive diagnosis, was in-
terviewed for a history of recent life events, bereave-
ment, and social support prior to their test results
being available; these data are reported separately.
Resuits of the assessment procedure subsequently
were established through the clinic records.

The inclusion criteria were: 1) attendance for as-
sessment after routine breast screening; 2) age = 40
years; and 3) adequate command of English. The ex-
clusion criteria were: 1) a prior history of breast car-

cinoma; 2) breast symptoms prompting screening; 3}
knowledge of final assessment diagnosis; and 4) phys-
ical or psychiatric impairment inhibiting completion
of the questionnaire and/or interview.

Demographic and somatic risk factor variables
were collected by self-report and included age, marital
status, education, employment, family history of
breast carcinoma, history of benign breast disease,
parity, age at birth of the first child, lactation, meno-
pausal status, age at the onset of menopause, oral
contraceptive use, use of hormone replacement ther-
apy, height, weight, and alcohol and cigareite con-
sumption.

Self-report questionnaires were used to examine
the three domains of the Temoshok's “cancer prone
personality.”® Each questionnaire has accepted valid-
ity and reliability and has been used in similar popu-
lations.

Coping Siyle

Emotion-focused coping was assessed by the Defense
Style Questionnaire (D5SQ-40).22 Defense style reflects
a stable pattern of feelings, thoughts, or behaviors
used to alleviate the conflict or stressors that give rise
to anxiety.”® Based on DSM-111-R definitions,” the
40-item measure yields scores for three defense styles:
mature, neurotic, and immature. Higher scores reflect
greater use of a defense style, Problem-focused coping
was measured by the Locus of Control of Behavior
{LCB) scale.?* Designed to assess perceived control
over behavior, this 14-item measure yields a single
factor reflecting an internal/external locus of control
of behavior. A higher score indicates an external locus
of control and a lower score indicates an internal locus
of control. ’

Emotiona! Expression and Control

The Emotional Expression and Control (EEC} scale
was used to assess the expression and control of neg-
ative emotions.”® Developed from the Watson and
Greer®® measure of emational control and Spielberger
et al.’s concept of anger expression,” the focus is on
self-reported expression and control of anger, anxiety,
and depression. The 18-item measure yields scores
concerning three factors: emotional expression-in, re-
flecting the expression of emotions to one’s self; emo-
tional expression-out, reflecting the expression of
emotions toward others; and emotional control, re-
flecting the extent of control over one's emotions.®
Higher scores reflect more emotional expression-in,
ruore emotional expression-out, and more emotional
control, respectively.
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Helplessness and Hopelessness

Rosenberg's 10-itemn self-esteem scale measures the
self-acceptance aspect of self-esteem and was used as
a measure of trait depression.?® Lower scores on this
scale reflect higher self-esteem. Trait anxiety was as-
sessed using the subscale from the State-Trait Person-
ality Inventory (STPI) by Spielberger et al*® The 10
items refer to how a person generally feels and a
higher total score reflects higher trait anxiety., The
Hospital Anxiety and Depression (HAD) scale®® as-
sesses state anxiety and state depression. Excluding
any reference to somatic symptoms, the 14 iterns refer
to how the respondent has been feeling in the last
week. Anxiety and depression in this measure are dis-
tinguished clearly, with scores > 10 on either subscale
reflecting clinicatly significant mood disturbance and
scores between B and 10 representing borderline
mood disturbance.

Multivariate analysis of covariance was performed
using SPSS for Windows 6.1.3 software (SPSS, Inc.,
Chicago, 1L). The psychologic variables inchided in
analysis were continuous and included mature, im-
mature, and neurotic defense style; locus of control of
behavior; emotional expression-in, emotional expres-
sion-out, and emotional control; self-esteem; and trait
anxiety, state anxiety, and state depression. Eleven
variables were included as covariates: age, level of
education, age at enset of menopause, first birth after
age 29 years, parity, family history of breast carci-
noma, history of benign breast disease, oral contra-
ceptive use, current use of hormone replacement ther-
apy, alcohol consumption, and body mass index.

RESULTS

A total of 2821 women were eligible to participate in
this study. Approximately 13% of eligible women de-
clined participation and a further 8% had incomplete
questionnaires, resulting in a total of 2224 guestion-
naires {79%) available for the final analysis. Subjects
were classified into four groups according to diagnosis
and testing conditions. There were 3 control groups:
normal tissue controls (n = 947), benign or cystic
lesions not requiring biopsy confirmation (n = 644),
and benign lesions requiring biopsy confirmation (n
= 335). These 3 groups were compared with a group of
breast carcinoma subjects {n = 298).

No direct information was available for women
declining to participate in the study. However, com-
paring our sample with the available statistics from
the screening program assessment clinic, data con-
cerning age, the percentage of women requiring bi-
opsy, and the percentage of women diagnosed with
breast carcinoma during the years 1994-1996 inclu-
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sive suggests minimal participation bias with respect
to these variables. The mean age of the women re-
called for assessment was 56.7 years and the mean age
of the current study sample was 56.1 years. The per-
centage of women recalled for assessment requiring
needie biopsy was 23.3% compared with 28.5% of the
current study sample. Approximately 11% of the
women recalled were diagnosed with breast carci-
noma compared with 13.4% of the current study sam-
ple. Our higher percentage of subjects undergoing
biopsy in comparisen with assessment clinic attend-
ees is consistent with those women not requiring bi-
opsy having less time to complete their questionnaire
prior to the completion of medical assessment.

Demographic and somatic risk factor variables are
summarized in Table 1. The current study sample was
ages 4087 years with a mean age of 56.1 years. The
breast carcinoma group, with a mean age of 61.2 years,
was significantly older than each of the 3 control
groups (P < 0.0001). After controlling for age, there
were no group differences with regard to marital sta-
tus, education, or employment.

Family history was defined as having a first-degree
refative diagnosed with breast carcinoma, distinguish-
ing between a diagnosis before age 50 years and one
after age 50 years; group differences were not signifi-
cant {P > 0.053). No significant differences were de-
tected with regard to age at birth of the first child,
parity, age at the onset of menopause, length of lac-
tation, or cigarette consumption. Normal tissue con-
trols were less likely than the other groups to previ-
ously have undergone surgical removal of benign
breast tissue {P < 0.01). Significant differences were
detected between groups with regard to menopausal
status, oral contraceptive use, current use of hormone
replacement therapy, daily alcohol consumption, and
body mass index (Table 1). Further details regarding
these data are published elsewhere.®'

Age, surgical removal of benign breast tissue, oral
contraceptive use, current use of hormone replace-
ment therapy, daily alcohol consumption, and body
mass index were selected as confounders on the basis
of significant group differences. Age at the onset of
menopause {(premenopausal/postmenopausal, age
< 40 years, ages 41-45 years, ages 46-50 years, age
50+years, and unknown), family history of breast car-
cinoma (none, diagnosed age 50+ years, diagnosed
age < 50 years, and unknown), first birth after age 29
years, and parity (0, 1-2, and 3+) were included as well
documented correlates of breast carcinoma. The
woman's level of education was found to be highly
correlated with the majority of psychologic variables
and was included as a covariate.

Table 2 displays group means for the 11 psycho-
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TABLE 1
Demographic and Somatic Risk Variables for the Breast Carcinoma Group and Noncancer Control Groups
Groups
Nanbiopsy Blopsy

Normal tissue Benign/cystic Benign disease Breast carcinoma

[n = 947} (n = 644) [n = 335) [n = 298)
Variable No. (%) No. (%} No, (%} No. (%) Statistic
Mean age (SD) {yrs) 54.67 {9.16) 55.30 {8.54) £7.08 9.91) 61.22 (9.43) F = 4187,

P < 00001

Current marital status Yi6) = 2360
Married/defacte TN 472 (73.6) 281702 202 (68.9) {2 = 0.005)
Single/never mamied 50 5.3) 39 (6.1) 370 17 (5.8
Widowed 65 (6.8} 50 (7.8) 34 (103) 44 (15.0
Divorced 105 (111} B0 (12.5) 41(125) 30 (102}
Level of education Yia-=11s
Primary 3405 19 (3.0) 17 (58.2) 103.4) (P =045
3-4 years secondary 357 (379) 230 (36.0 130 (39.6) 112 (38.1)
56 years secondary 147 (15.6) 53 (14.6) 53(16.2) 51 {17.3}
Diplomalcertificate 212 (22.5) 170 (26.6} 78 (23.8) 72 (24.5)
University/college 191 (20.3) 127 (19.9) 50(15.2) 48 (16.7
Family history of breast carcinoma £ = 1671
None 765 (80.8) 544 (B4.5} 276 {80.6) 231 (77.5) (P = 0.053}
Diagnosed after age 50 yrs 79 (63} 43 (6.7) 16 (4.8) 28 (9.7)
Diagnosed before age 50 yrs 58 6.1y 31 (4.8} 31093 2 (14
Unknown family history 45 48 26 (40 18 (54) 15 (5.4)
History of benign breast disease ¥ = 1318
No BA2 (86.6) 510 {80.1) 269 (83.3) 231 (41.1) P=10004
Yes 124 (13.4) 127 {13.9) 54 (16,7} 54 (18.9)
Age at birth of the first child F2) =113
Nulliparous 136 (147 {123} 47 (15.1) 3129 P=1050
< 20ys 48 (5.2} 28 (¢.5) 12(3.9 829
20-24 yrs 261 (28.3) 179 (28.6) 196 {32.2) 5270
25-23 yis 308 (33.4) 231 (369) 93 (29.9) 101 (36.3)
2 0yrs 170 (18.4) HI(TD 59 (15.0) 58 20.9)
Parity ) £lB) =524
Nutliparous 136 (14.6) 71122 47 (15.1) 36 (12.8) P=105]
1-2 483 {49.7) 021479 148 147.0) 132 {46.8}
=3 333 35.7) 252 (33.9) 119 {37.8} 114 (40.4)
Menopausal status Y3 =358
Premenapausal 332 35.1) 200 (3L.1) 95 {206 3r (24 P < 00001
Postmenopausal 615 {64.9) 444 (68.9) 23 (70.4} 25 (88.6)
Age at menopause® Fl6) =39%
< 45 y1$ 214 {35.7) 141 (32.5) 71 (348} 68 {28.9) P=1058
45-50 y1s 215 35.8) 160 (30.9) 74 (36.3) 94 {40.0)
> 50 yts i (205 133 (308} 59 (28.9) 73 (3L
Oral contraceptives F3) =926
< 1 yr i toual ever 319 (35.8) 219 (35.8) 131 {43.5) 114 (42.5) P =00%
= 1 yr total ever 571 (64.2) 393 (64.2) 170 {56.5} 1673
Hormone eplacement therapy £ = 1081
Ne current use 613 (63.6) 399 (62.5) 233730 181 {64.00 P=001
Current use 321 34.4) 239 (37.9) 86 (2.0} 102 {36.0)
Alcohol consumption Fo =207
None 181 (12.9} 147 (23.7) 69 {21.9) 61 (21.8) P = 00007
Geeasional 227 25.0 178 (28.7) 53 {20.5) 64 (22.9)
Weekly 278 (30.6) 176 (283} 95 {30.2) 6 (232)
Daily 223 (24.5} 120 (19.3) 58 {18.4) 90 {@32.1)
(BM Fi3) =169
<25 555 (62.8} 394 (656 173 {57.7 137 (51.9) b= 00007
=25 329 (37.2) 207 (344) 127 423} 127 48.10

$D: standard deviation.
Kumbers far cach variabte may not add up to total dite to missing values.
*Known age al menapause enly.
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TABLE 2
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Mean Scores (SD) and Univariate F Tests for Group Differences Based on Psychologic Variables Between the Breast Carcinoma Group and

Noncancer Control Groups

Groups
Nonblopsy Biopsy Statistic
Normal tissue Benign/cystic Benign disease Breast carcinoma Univariate F*
{n=947) {n =644} (n = 235) {n = 298) df 3, 2209)
Defense style
Mature 6.24 (1.09) 628 (1.13) 627 (L14) 637 (1.07) Fo.z20m = 0.05,
Neurotic 5.08 (1.13) 5,02 {1.13) 51801200 5.21 [1.14) Fﬂi;‘isz.ﬂ.
Immature 3.63 (0.87) 3,50 (0.88) 3.69 (0.95) 3.69 (0.56) F,,::,?;UB.
Locus of control of behaviour 2144 (B.11) 2061 {7.49) 21.76 (834) 2196 (797} I-‘,,::,tu:.ﬁz.
Emotional expeession and contzof o
EE-in 15.10 {4.08) 15.05 {4.06) 1528 (4.49) 15.44 (3.88) Fiazo0m = 0,25,
EE-out 1288 {343) 1281 313 12.73 (3.52) 12.26 (3.01) F.,:;, u=.s::'-55-
Emotional control 1553 {3.79) 15.49 (3.77) 15.56 (4.16] 15.76 (3.62) F;,::, uf:.ﬁ‘.
Self-esteem 18.06 (4.60) 17.54 (4.65) 1829 {4743 17.83 (4.29) F,_,:;, Oji-ﬂ.
‘Trait aoiety 17.72 (4.85) 17.17 (4.68) 17.74 5.1 17.22 (4.60) F;;:, u=2::39.
State anxiety 766 (3.99} 713 3.78) 7.52 (4.14) 7.54 (3.76) Fa:) “=-2 g.Bﬂ.
State depression 323 (2.90) 2.98 (2.65) 3.16 290 2.83 (244) F‘,;:, :{E.sa,

SD; standard deviation; df; degree of freedom; EE: emotional expression,

* Analysis contrvlled for ape, educatian, age at anset of menopanse {premenepausal, age < 45 years, ages 46-50 years, age 50+ years, and unknown), Eumily histary of breast carcinoms {noze, developing at age
58+ years, developing at age < 50 years, and unknown), first birth at age > 29 years, parity {none, 1-2, and 34}, body mass index (< 25 and 25+), aral coniraceptive use (< | year fetal or > 1 year total), daily alcohol

corsumption, removal of beniga breast disease, and current use of homone replacement therapy.

logic variables. Using Wilk's criterion, these variables
were not found to be significantly different across the
4 groups (Fgs, ear93s = 1.13; P = 0.28). Results of
univariate F tests for individual variables controlling
for covariates and confounders and other psychologic
variables also are shown in Table 2. To increase power,
the three control groups were combined into one
*noncancer” control group for comparison with the
breast carcinoma group; this did not appear to change
the findings substantially.

DISCUSSION

The current study employed a semiprospective design
to examine the three domains of Temoshok's® “cancer
prone personality” in relation to the diagnosis of
breast carcinoma in a community sample of older
women recalled after routine breast screening. This
method minimized biases associated with the hospi-
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tal-based sampling of symptomatic women and en-
abled a standardization in the assessment process and
reporting. Women attending for similar breast screen-
ing have scores similar to community normative data
for the Eysenck Personality Questionnaire {EPQ) and
State-Trait Anxiety Inventory (STAI).>

With disagreement remaining regarding the ap-
propriate comparison group for breast carcinoma,**?
we distinguished between “normal” breast tissue con-
trols and those individuals with benign breast disease.
As an added precaution against a potential impact of
ongoing testing procedures during participation, we
made a further distinction between those wha did and
those whe did not undergo needle biopsy.

Controlling extensively for established risk factors
for breast carcinoma, we found no evidence of an
association between defense style, locus of control of
behavior, self-esteem, trait or state anxiety or state
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depression, and breast carcinoma in this large sample,
Of particular note was the absence of an asseciation
between breast carcinoma and emotional expression
and control variables.

There are some findings from previous research
offering evidence of emotional suppression, repres-
sion, or control being associated with breast carci-
noma. Both Grassi and Cappellari** and Fox et al."
reported significantly higher emotional control in
breast carcinoma patients. However, Greer and Mor-
ris'® found women with breast carcinoma diagnosed
before age 50 years were more likely to be extreme
suppressors or extteme expressors of emotion com-
pared with benign controls. Morris et al.'* reported
less expression of anger in breast carcinoma patients
than controls, although only those in the 4049 years
age group approached statistical significance (P
= 0.08). Similarly, Scherg et al.'” found breast carci-
noma patients showed significantly more suppression
of anger, but only in the group of patients ages 20-50
years,

It could be argued that our somewhat “older”
sample (mean age of 56 years) may mask the impor-
tance of emotional control or suppression that may
have an effect in younger women. However, in rean-
alyzing our data for the 726 women ages 40-50 years,
we found no evidence of an association between emo-
tional expression and control variables, or the other
psychologic variables, and breast carcinoma. Although
in the current study the number of breast carcinoma
subjects for comparison was small (n = 39), the num-
bers are not dissimilar to other studies reporting a
positive association between emeotional control or
suppression and breast carcinoma.

However, the findings of the current study are
consistent with those of Bleiker et al. in a large pro-
spective study of a Dutch screening population that
found no association between emotional expression
and control and subsequent breast carcinoma diagno-
sis.}® With what to our knowledge is the largest series
of breast carcinoma subjects in this area of research,
we believe our study has sufficient power to detect
small differences between groups.

To our knowledge the importance of controlling
for established risk factor variables in the exarnination
of potential psychologic risk factors in patients with
breast carcinoma is undisputed, although the process
of selecting adequate and appropriate combinations
of confounding variables is not precise. Although we
considered a large number of risk factor variables,
some limitations should be noted. Age at menarche
was not included, primarily because the accuracy in
recalling this information in older wormmen has been
queried and there is some evidence this variable is

more important in younger women.* We considered
the history of benign breast disease in terms of surgi-
cal confirmation rather than prior breast biopsy,
which currently is a more common method of diag-
nosing benign breast disease. In addition, the use of
hormone replacement therapy was limited to current
use, rather than including recent use, which recently
has been identified as increasing breast carcinoma
risk.®®

Although we employed a quasiprospective design
to examine a large asymptomatic community-based
sample, the inherent limitations of this design can be
overcome only with a truly prospective design. It is
possible that the measures we have employed, al-
though reliable and valid, may not be adequate to
assess the concept of the type C personality. However,
it may be more likely that the contribution of psycho-
logic factors in the incidence of breast carcinoma is
small3*37 If there is a premorbid cancer personality,
the usefulness of examining personality alone (rather
than in conjunction with stress) is questionable, given
that the two are linked fundamentally.®

The findings of the current study do not supporta
direct role for personality in the development of breast
carcinoma in older asymptomatic women attending a
free community-based mammography screening pro-
gram. It is possible that personality variables such as
emotional control and defense style have no direct
impact on the development of breast carcinoma, but
are vulnerability factors that moderate the impact of
life event stress on the development of breast carci-
noma. We currently are exploring the latter hypothesis
in our analysis of stressful life events.
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BACKGROUND. The evidence supporting an association between life event stress
and breast carcinoma development is inconsistent.

METHODS. Five hundred fourteen women requiring biopsy after routine mammo-
graphic breast screening were interviewed using the Brown and Harris Life Event
and Difficulties Schedule. Other psychosocial variables assessed included social
support, emotional control, and defense style. Biopsy results identified 239 women
with breast carcinoma and 275 women with benign breast disease. Multiple logistic
regression analysis was used to distinguish between breast carcinoma subjects and
benign breast disease controls based on these psychosocial variables and their
interactions.

RESULYS. The findings of the current study revealed a significant interacdon
between highly threatening life stressors and social support. Women experiencing
a stressor objectively rated as highly threatening and who were without intimate
emotional social support had a ninefold increase in risk of developing breast
carcinotma.

GCONCLUSIONS. Although there was ne evidence of an independent association
between life event stress and breast carcinoma, the findings of the current study
provided strong evidence that social support interacts with highly threatening life
siressors to increase the risk of breast carcinoma significantly. [See also accompa-
nying article on pages 679—85, this issue.] Cancer 2001;91:686-97.

@ 2001 American Cancer Society.

KEYWORDS: breast neoplasms, emotions, life change events, personality, social
support, stress, psychologic.

enewed debate regarding the association between stress and the

development of breast carcinoma has coincided with the recent
pubtication of three studies, two of which report a significant associ-
ation between antecedent life events and breast carcinoma and a
third that found no association.!'” The series of commentaries con-
cerning the topic of stress and the development of breast carcinoma
also reflect the inconsistency of research findings.*® Assessments of
existing findings include the opinion that stress or other emotional
factors play a “relatively minor” role in the etiology of breast carci-
noma,* that the question is clinically insignificant,® that major life
events in the presence of other psychosocial factors increase the risk
of breast carcinoma,’ and that an adequate test of the hypothesis has
yet to be petformed.”® Despite this, there is widespread belief in the
community that stress is a risk factor for cancer,” in particular breast
carcinoma.®'?
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Population-based studies examining widowhood
and divorce have found no association with breast
carcinoma.'"'? Early childhood losses or separation
from parents also have been studied, with some stud-
ies reporting no increased risk of breast carcinoma
whereas others report a significantly higher risk of
cancer (including breast carcinoma) in individuals
who have experienced such events.! _

The majority of life event studies have used event
checklists, an approach prone to undermreporting of
events, bias by mood state,'>!® and “insensitivity” due
to lack of specificity and contextual details.'” It there-
fore is not surprising that studies using this approach
have yielded mixed results: four negative find-
ings,2'®-%® three positive findings,**"* and two cases
in which the breast carcinoma group experienced sig-
nificantly less stress that the control group.2*#

Use of the Life Events and Difficulties Schedule
(LEDS)?® to assess life event stress objectively has pro-
duced somewhat more consistent results. This inter-
view enables precise event definition and encom-
passes contextual information in independent ratings
of event severity. Two studies have reported that re-
cent events rated as the highest category of severity of
threat were reported to occur two to three times more
often in women diagnosed with breast carcinoma
than in those women with benign breast disease.™'®
However, a recent study using this approach failed to
replicate these findings.2®

However, the study of life events alone may be a
somewhat incomplete approach. It may be that life
event stressors, when examined in conjunction with
vulnerability factors such as coping style, emotional
and behavioral patterns, and social support, will en-
able the relative impact of components of psychoso-
cial “stress” to be teased apart.®* To our knowiedge
only a few studies reported to date have assessed these
muitiple factors;''%!%?8 this perhaps is due to the
large samples required for sufficient power with which
to assess the interaction of these psychosocial vari-
ables adequately.

A significant weakness in this area of research is
the essentially atheoretic approach to examining
ciearly interrelated psychosocial concepts in a mul-
tifactorial disease such as breast carcinoma, despite
models being available.?® Both Greer and Watson®®
and Temoshok®*' described a cancer prone person-
ality that is believed to predispose an individual to
developing cancer. This personality is related to
stress, and purported to be maladaptive under con-
ditions of prolonged or severe stress, increasing
rather than reducing the impact of stressors®®*);
however, life event stress and personality rarely are
considered together.
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Based on existing evidence, Hilakivi-Clarke et al.
outlined a comprehensive model in which life event
stress, personality, and social support influenced an
individual's ability to cope, which in furn mediated
breast carcinoma risk via alteraticns in neurcendo-
crine and immune functioning.3? The crucial factor in
this model is not the stressor, but the complex inter-
action between stressors, personality, and social sup-
port that affect an individual’s ability to cope. This
model is compatible with more general models of
stress and illness.!? In the Brown and Harris model,*”
life events are conceptualized as provoking agents for
illness, are influenced by specific vulnerability factors
such as social support, and are proposed to increase
the impact of life events and consequently the result-
ing stress and strain.

Although the potential benefits of social support
on health, quality of life, and immunity are well estab-
lished,**3° consideration of the role of social support
in breast carcinoma generally has focused on its abil-
ity to mitigate the impact of diagnosis, adjustment to
illness, and prognosis.®®-*!

To our knowledge, only a few studies to date have
considered social support in relation to the develop-
ment of breast carcinoma. Using an unspecified self-
report measure of social support, Bleiker et al. re-
ported no association with breast carcinoma.*?
Cooper et al.?® and Edwards et al.'® reported no dif-
ferences in the number of social supports available in
a crisis between breast carcinoma cases and controls.
In what to our knowledge is one of the few studies in
this research area with a theoretic basis, the Brown
and Harris model was used to exarnine the modifying
effect of social support on stressful life events in the
development of breast carcinoma.’'® However, a
high correlation between “lack of social support” and
“life events” precluded the inclusion of support in the
model. To overcome the difficulty of assessing the
components of stress, Tennant et al. suggested that
stress-related variables such as life events, social sup-
port, personality, and coping should be assessed as
distinct concepts.®

The aim of the current study was to examine the
role of antecedent life stressors, together with psycho-
social “vulnerability” factors including social support,
coping style, and emotional control, in the diagnaesis
of breast carcinoma in asymptomatic women attend-
ing a community-based mammographic breast carci-
noma screening program. This study design was cho-
sen to minimize selection bias and enabled
assessment io be performed with both subjects and
researchers blind to disease status.

A-39



688 CANCER February 15, 2001 / Volume 91 / Number 4

MATERIALS AND METHODS

Subjects

Eligible subjects were asymptomatic women requiring
fine-needle biopsy for the diagnosis of breast disease
after routine breast screening. Women attending the
Northern Sydney and Lower Central Coast Breast
Screening Program between April 1994 and April 1997
and who were recalled on radiologic grounds were
invited to participate in research examining the psy-
chosocial factors in the development of breast carci-
noma, Participation involved completing a self-report
guestionnaire, Life event stress and social support de-
tails were collected by personal interview. The ideal of
interviewing all subjects was not feasible; instead, a
subset of the sample, those women undergoing breast
biopsy, were selected for interview. This group shared
similar conditions of testing and were expected to
experience similar apprehension prior to diagnosis.
The current study focuses on interview and question-
naire data from women undergoing biopsy.

The inclusion criteria were: 1) undergoing breast
biopsy after routine breast screening; 2) age = 40
years; and 3) adequate command of English. The ex-
clusion criteria were: 1) prior history of breast carci-
noma; 2) breast symptoms prompting screening; 3)
knowledge of resuits of biopsy; and 4) physical or
psychiatric impairment inhibiting completion of the
questionnaire and/or the interview,

Procedure

The complete assessment procedure, from mammog-
raphy to ultrasound, physical examination, and bi-
opsy, usually occurred on the same day. On arrival at
the clinic, consenting women completed a self-admin-
istered questionnaire while waiting for assessment.
Afier consenting to the biopsy procedure, subjects
were interviewed prior to their test results being avail-
able. Approval for the study was granted by the Royal
North Shore Hospital Medical Research Ethics Com-
mittee.

Measures
Demographic and somatic risk factor variabies were
collected by self-report and included age, marital sta-
tus, education, employment, family history of breast
carcinoma, history of benign breast disease, parity,
age at the birth of the fixst child, lactation, menapausal
status, age at the onset of menopause, oral contracep-
tive use, use of hormone replacement therapy, height,
weight, and alcohoi and cigarette consumption.
Self-report psychologic questionnaires assessed
features of Temoshok's “cancer prone personality.”*!
Emotion-focused coping was assessed using the DSQ-

40, yielding scores for mature, immature, and neurotic
defense styles."* Problem-focused coping was as-
sessed by the Locus of Centrol of Behaviour (LCB)
scale yielding a single factor reflecting internal/exter-
nal locus of control.** The Emotional Expression and
Control (EEC) scale measured the expression and con-
trol of anger, anxiety, and depression resulting in three
factor scores: emotional expression-in, emotional ex-
pression-out, and emotional control.*® Rosenberg's
Self-Esteem scale measured the self-acceptance as-
pect of self-esteem,?” Trait anxiety was assessed using
the State-Trait Persenality Inventory (STP).*® State
anxiety and state depression was assessed using the
Hospital Anxiety and Depression (HAD) scale.*® De-
tailed analysis of these data were reported separately.
An abbreviated version of the Henderson Social
Support Interview Schedule was administered to as-
sess social support.”® Independent ratings of intimate
and nonintimate suppotrt for both emotional and in-
strumental support were made to reflect availability
and quality. Ratings were made on a three-point scale
{poor, adequate, and good), in which a “good” rating
reflected support generally available and comforting,
an “adequate” rating reflected support available but
with some form of restriction, and a “poor” rating
reflected limited availability and/or uncertainty in the
quality of support. Subjective appraisal of support also
was recorded using this three-point scale and subjec-
tive evaluation of change in support during the past 2
years was recorded {better, worse, and no change).
The Bedford College LEDS* was used to collect
details regarding life stressors occurring during the
previous 2 years. This semistructured interview allows
details of life stressors and the context in which they
occurred to be recorded. A vignette of each subject’s
personal circumstances and stressors was presented
to independent raters, without reference to the sub-
ject’s emotional responses or diagnosis. Of prime in-
terest in this study was the ongoing impact of stressars
reflected in the ratings of long-term “threat.”
Long-term threat defines the degree of impact of a
stressor 1 week after the occurrence, The severity of
long-term threat was rated for each stressor on a five-
point scale. Ratings were based on the criteria de-
scribed and detailed examples provided by the au-
thors of the schedule, with the addition of categories
(nocne and extreme) to allow further distinction of
stressors at the extremes, For example, the death of a

.spouse or child would be rated at the highest level of

threat (extreme} and the death of an elderly parent
living in the same home would be rated a degree lower
(severe), whereas the death of a parent-in-law not
living in the same home but with regular contact
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would be rated another degree lower (highly threaten-
ing).

A distinction was made according to the duration
of the stressor. Stressors were regarded as acute if < 6
menths in duration and chronic if they continued for
= 6 months. Both acute and chronic stressors were
categorized according to type (health of self, health of
others, death, role/interaction, crisis/news, employ-
ment, financial, marital, and miscellaneous).

Training of the interviewers and raters for this
study was conducted by an expert in the field (C.T.).
Interviews were conducted prior to results being avail-
able to either the subject or interviewer. The content
of the interviews were rated independently with both
the interviewer and rater blind to the disease status of
the women, Interrater reliability for this study was
0.92.

The choice of time frame for the assessment of
stressors involved a difficult balance between the tirne
period during which the impact of stressors is believed
to influence tumor development and that of optimiz-
ing reliability in recalling life event stressors. The time
from etiology to the early detection of breast carci-
noma is difficult to determine, but has been approxi-
mated at 18 years.®! The majority of reports suggesting
a relation between life event stressors and the diagno-
sis of breast carcinoma refer to a relatively short time
frame, most commonly between 2-5 years, suggesting
that any impact of stressors would be related to pro-
moting tumor growth. Accuracy of recall using the
checklist approach to examining life events rapidly
decreases over 6 months, particularly for less severe
events, although the most severe events are least af-
fected.5? However, using the LEDS approach, the de-
crease in the reporting of events is approximately 5%
per year and is similar for severe and nonsevere
events.!” Given these data, a 2-year time frame for life
events in our asymptomatic sample approximates the
longer recall period of symptomatic women in previ-
ous studies, and ensures a high degree of reliability in
recall.

Diagnosis of Breast Carcinoma

The diagnosis of breast carcinoma was confirmed by
histopathologic results of breast tissue biopsy. Those
women without malignancy were classified as benign
controls.

Statistical Analysis

Data were analyzed using logistic regression to distin-
guish between subjects with breast carcinoma and
control subjects with benign breast disease. Age was
included as a confounder in all analyses. The final
model included other confounders selected on both
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statistical and theoretic grounds.®® All variables were
entered simultaneously, Results were reported in
terms of the Wald statistic, odds ratio (OR}, and 95%
confidence intervals (95% CI). Variables initially were
examined as “main effects.” Interaction between the
main effect variables were examined regardless of the
individual significance of each main effect. All analy-
ses were performed using SPSS for Windows (SPSS
Inc., Chicago, IL}. Correlations are reported as Pear-
son's 1 {two-tailed) for continuous variables and
Spearman'’s rho (two-tailed) for categoric variables.

RESULTS
Sample Characteristics
Of 2821 women recalled for assessment on radiologic
grounds after routine breast screening, 848 underwent
needle biopsy and were invited to participate in this
part of the study. One hundred eight women (12.7%)
declined to participate and an additional 48 women
who initially agreed to participate later declined to be
interviewed (6%), representing a response rate of
B1.6%. Of the 692 women participating, 176 (25.4%)
were unable to be interviewed for logistical reasons
including the preliminary biopsy results being given o
the subject prior to the interview, the subject leaving
the clinic while the other subjects were being inter-
viewed, and no private space being available for the
interview to be conducted. Five hundred sixteen
women were interviewed prior to biopsy results being
available. One woman who was diagnosed with lym-
phoma and one woman whose final diagnosis was
outstanding were excluded from analyses. Interview
data were available for 239 women who later were
confirmed to have breast carcinoma (46.5%) and 275
women who were diagnosed with benign breast dis-
ease (53.5%). Of all the women requiring biopsy after
breast screening during 1994-1996 inclusive, 47.2%
wete diagnosed with breast carcinoma, suggesting our
sample is representative of our region. The benign to
malignant biopsy ratio was consistent with other
screening programs.>* 7

The mean age of the breast carcinoma group was
61.3 years {standard deviation {SD] of 9.4), which was
significantly older than benign controls, who had a
mean age of 57.0 years (SD of 9.8}, giving an OR of 1.05
(95% CI, 1.03-1.07). No differences were detected
based on marital status, occupational status, family
history of breast carcinoma, history of benign breast
disease, parity, age at menopause, or obesity. There
were increased odds of breast carcinoma with increas-
ing level of education, increasing age at first birth for
parous women, being postmenopausal, ever use of
oral contraceptives, current use of hormone replace-
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ment therapy, and daily alcohol consumption (Ta-
ble 1).

Acute Stressors

Our first hypothesis was that there was a threshold at
which acute stressors may trigger or at least promote
tumor growth. This being the case, we expected that
significantly more women diagnosed with breast car-
cinoma would have experienced a highly threatening
acute stressor compared with benign controls. One
thousand four hundred fifty-three acute stressors were
recorded in the 2-year period prior to biopsy. The
mean number of acute stressors experienced was 2.82
for the breast carcinoma group and 2.84 for the benign
group (OR = 1.04; 95% CI, 0.94-1.16). Table 2 shows
the numbers of subjects reporting acute stressors ac-
cording to severity ratings for long-term threat. More
of the women in the breast carcinoma group did re-
port an acute stressor that was rated as extremely
threatening (4.6%) compared with the benign group
(2.9%}), although, after adjusting for age, the difference
failed to reach statistical significance (OR = 1.06; 95%
CI, 0.37-3.02). Combining stressors rated as extremely
and severely threatening for long-term threat, the per-
centage of women experiencing such stressors was
similar across groups (OR = 0.89; 95% CI, 0.49-1.62).
The numbers of women experiencing an acute stres-
sor rated as being of high, moderate, and mild degree
of threat also were similar across the groups.

Testing the hypothesis that the type rather than
the severity of an acute stressor was mere important
(for example bereavement rather than employment),
we proposed that women diagnosed with breast car-
cinoma would have experienced more bereavements
prior to diagnosis compared with benign controls.
However, there were no significant differences be-
tween the groups with regard to any of the 10 catego-
ries of acute stressors reported and, specifically, the
pumber of women widowed in the previous 2 years
was not significantly different across the 2 groups.

Chronic Stressors

Examining the possibility that chronic stressors were
more important in promating tumor growth, we hy-
pothesized that women diagnosed with breast carci-
noma would have more chronic stressors and more
threatening stressors prior to diagnosis compared
with benign controls. We recorded 852 chronic diffi-
culties impacting on the past 2 years, with no group
differences detected in nurmnber (OR = 1.08; 95% CI,
'0.94-1.24). Chronic stressors in the highest two sever-
ity ratings of long-term threat were rare and similar
across groups (Table 3). Women with breast carci-
noma did report significantly more chronic stressors
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in the lowest {mildly threatening) severity group (OR
= 1.,72; 95% CI, 1.19-2.49}; however, the benign group
reported more chronic stressors in both the moderate
and high severity ratings, albeit a nonsignificant dif-
ference. The most common chronic stressor reported
were related to the women's own health and there
were no differences in the types of chrenic stressors
reported between the groups,

Cumulative Stressors

We examined a model of stress that proposed a cu-
mulative impact of life stressors, hypothesizing that
women diagnosed with breast carcinoma would have
experienced more cumulative stress than women with
benign breast disease. To test this theory, we calcu-
lated scores to estimate curmnulative degree of stres-
sors, separately for acute and chronic stressors as well
as a combination of acute and chronic stressors. Each
stressor was allocated a weight according to its sever-
ity rating, and the weighted scores were totaled.
Weightings of stressors were assigned according to
Brown et al.>® Stressors rated as mild or nonthreaten-
ing were weighted zero. Extreme stressors were
weighted 5, severe stressors were weighted 4, high
stressors were weighted 3, and meoderate stressors
were weighted }. No differences were noted with re-
gard to weighted acute, weighted chronic, or weighted
combined stressors scores (Table 4).

Vulnerability Factors

Despite finding no evidence of an independent effect
for life stressors, we proceeded to examine the effect of
other psychosocial factors that we hypothesized
would impact on the development of breast carci-
noma through their interaction with life stressors. The
“vulnerability factors” proposed in our model were a
less mature coping style, higher emotional control,
and poor emotional social support.

Full analysis of psychologic questionnaire data is
reported separately. Selected variables, namely ma-
ture defense style and emotional control, are hypoth-
esized in the current study as vulnerability factors,
increasing or decreasing the impact of life event stress,
without individual etiologic significance.'™> These
variables are summarized in Table 5. There were no
significant differences detected between groups based
on scores of mature defense style or emotional con-
trol.

Although breast carcinoma subjects reported “no
intimate emotional support” (29.3%) slightly more of-
ten than control subjects (24.7%), after adjusting for
age the differences were not found to be significant
(OR = 0.87; 95% CI, 0.57-1.34). For those who did have
an intimate social support system, the groups were
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TABLE 1
Demographic and Risk Factor Variables for Breast Carcinoma

Benlgn disease (n = 275) Breast carcinoma (n = 239) 0dds ratie 95% Cl
Variable No. (%) Na. {%) (age-adjusted)
Mean (SD) age {yts) 57.0{3.8) 613 (3.4} 1.05 {1.03-1.07)
Education
Primary 14{5.2) 740 1-
34 years secendary 103 (40.7) 6 (36.6) 198 {0.74-5.30
5-6 years secondary 41 (153) 41(174) 246 {0.87-7.00)
Diplomarcertificate 63 (253) 58 (247 267 {0.96-7.43)
Universicy/college 36 (134 43 (18.3) 3.78 {(1.31-10581)
Marital status
Married/defacto 189 {70.3) 156 (66.4) 1-
Single W4 15 (6.4} 0.74 (0.38-1.52)
Widowed 70 36(15.3) 0.93 {0.51-1.70
Divorcediseparated 33{(123) 28{11.9) 0.97 (0.535-1.70)
Age at birth of first child
Nulliparous 41173} A {41 1-
< 20 yrs 16{39) 730 140 (0.46-4.22)
20-24 yrs #4331 47 (21.4) 088 (0.48-1.60)
25-29 y18 2 (28.3) 84 (38.2) 177 (1.00-3.19)
30+ yrs. 4{173) 51(14.1) 1.81 (0.96-3.40)
Parity
Nulliparous H4(17]) 31 (139 I-
1-2 113 {44.0) 103 {46.0) 1.55 (0.89-2.65)
3+ 100 (38.9) 90 (40.2) 231 (0.75-2.28)
Family history
No 222 {80.7) 185 (70.7) 1-
Diagnosed at age < 50 y1s 11 (4.0) 2 @2 214 {8.99-461)
Diagnosed at age 50+ y1s 71848 16 (6.7} 064 (033-1.25)
Unknown 15 (5.5) 13 (34} 296 (0.44-2.11)
H1O benign breast disease
Ne 223 (B4.5) 188 (83.2) i-
Yes 41 (155) 3% (16.8) 114 (0.70-1.57)
Menopausa) status
Premenopausal 83 (302) 31130 -
Postmenopausal 192 (6583 208 (87.0) 1.85 (1.05-3.25)
Age at onset of menopause®
< 45 yIs 52032 51 (27.9) 1-
46-50 yrs 58 (35.8) 76 (41.5) 141 (0.84-2.39)
> 50 yrs 52 (32.1) 56 (30.6) LI6 (0.67-2.00)
Ever use of oral contraceptives
No 102 {42.0) 90 (42.3) 1-
Yes 141 {58.0} 123 (577 1.67 (1.08-2.53)
Current use of hormone replacement therapy
No 194 {74.6} 149 (66.2) i-
Yes 6 (25.4) 76 (31.8) 151 (1.01-2.25}
Alcohol consumption
None 58 {22.5) 47 2L} 1-
Qccasional 73 (283} 5242 1.03 (061-L.77)
Weekly 83 (322 42 (18.8) 0.78 (0.45-1.36)
Daily LA 80 (35.9) 258 {1.49-4.48)
(BME}
<% 145 (39.7) 1l (529 1
=2 98 {403} 9 {47.0) 128 (0.47-1.87)

95% CE: 95% confidence interval; SD: standazd deviation; H/0: history of; BML: body mass index.

* Numbess for each variable da not add up te total due to missing vatues.
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TABLE 2

Number of Subjects Reporting at Least 1 Acute Stressor for Each
Severity Rating of Long Term Threat in the 2-Year Period Prior
1o Interview

Severity rating of long term
thteat for acute siressors Benign Breast cartinoma  Odds ratio
(rating) Now (%} No. (%} 95% CI*
Extreme (5) 8(29) 1k (4.6) 1.06 (0.37-3.02)
Severe (4) BT 20 (8.4) 0.95 (0.48-1.87)
High (3) 6l{22) 47087 0.94 (0.58-150)
Moderate {2) 151 (4.9) 115 (48.1) 0.75 (0.51-1.10}
Mild (1) 164 {596) 140 (58.6) 115 0.77-1.72)
Extreme/severe (4, 5) 32 (116} 20{1L.7) 0.69 (0.43-162)
Extreme/severe/high

3,45 84 (30.5) 70 (25.3} 0.82 (061-1.39)
95% CI: 95% confidence interval,
* Adjusted for age. )
TABLE 3

Number of Subjects Reporting at Least | Chronic Stressor for Each
Severity Rating (Long Term Threat) in the 2-Year Period Pror
to Interview

Breast
Severity ratings of long term Benign carcinoma Odds ratio
threat for chronic stressors No. (%} No. (R) (95% CD*
Extreme (5) 104 0.0
Severe (4) 622 5.0 1.03 (0.30-3.50)
High (3) €2 (153) 24 (10.0) 0.70 {0.41-1.22)
Moderate (2) 1e{4000 76 (318) 0.77 {0.53-1.13)
Mild (1} 141 {51.3 159 {66.5) 1.23 (L.04-1.44)
9% C: 95% confideace imtcrval
= pjusted for age.
TABLE 4

Weighted Scores for Acute and Chronic Stressors in the 2-Year Period
Prior to Biopsy

Breast
Benign carcinoma Odds ratlo
Weighted stressor scores Mean (SD) Mean (SO} {95% CD*
Acule stressors 5.09 4.17) 4.85 [4.01) 1.00 (0.95-1.05)
Chronic stressors 329 (3.08) 3.00 {2.50 0.57 (0:91-1.64)
Acute and chronic stressors 838 (5.53) 185 {5.19) 0.9% (0:96-1.03}

SD: standard deviztion; 35% CI: 95% confidence interval.
* Adjusied for age.

comparable in terms of the quality of this support
(Wald chi-square (2) =0.09, P = 0.96). Nonintimate
support ratings generally were good, with similar per-
centages of adequate ratings across the groups. It is
interesting to note that more of the benign group
reported having poor or no nonintimate support, al-
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though the numbers were small in this category and
overall this variable was found to be nonsignificant
(Wald chi-square (2) = 6.68; P = 0.35). There were no
differences in subjective ratings of support (Wald chi-
square (2) = 4.03; P = 0.13) or in recent changes in the
subjective quality of support available {(Wald chi-
square {2) = 1.04; P = 0.59).

Interactions

For the examination of interactions between life stres-
sors and these other psychosocial factors, acute and
chronic stressors were considered together to increase
the power of these analyses. Therefore the term “ma-
jor stressor” in these analyses was used to identify
subjects reporting at least one acute or chronic stres-
sor rated as either severe or extreme for long-term
threat in the previous 2 years. Experiencing a major
stressor was correlated with intimate emotional sup-
port {chi-square (2) = 10.3; P = 0.01), but was not
correlated with mature defense style (tho = -0.04; P
= 0.38) or emotional control {rho = 0.08; P = 0.06).

The results of interactions between vulnerability
factors and a major stressor on breast carcinoma risk
are summarized in Table 6. There was no evidence
that a less mature defense style (Wald chi-square(1)
= 2.23; P = 0.14) or higher emotional control (Wald
chi-square(1) = 0.02; P = 0.90) were interacting with
the impact of a major stressor on the development of
breast carcinoma,

However, there was a significant interaction be-
tween a major stressor and intimate emotional sup-
port (Wald chi-square (2) = 10.19; P = 0.006). For
subjects who had experienced a major stressor within
the past 2 years, thiose rated as having “no intimate
emotional support” had an age-adjusted OR for breast
carcinoma of 7.46 (95% CI, 1.84-30.22) compared with
those rated as having “good” intimate emotional sup-
port, Of note, only 26 subjects (5.1% of sample) were
in this category, 19 (73.1%) of whom were diagnosed
with breast carcinoma. OF the subjects who had expe-
rienced a major stressor, those rated as having “poor
or adequate” intimate emotional support were not
found to be significantly different from those rated as
having good intimate emotional support in the OR for
breast carcinoma {OR = 1.15; 95%CI, 0.28-4.70),

We hypothesized that mature defense style and/or
emotional control may be important in the face of a
major stressor when no social support was available.
However, we found no evidence to support these
higher order interactions (Table ).

Potential Confounders
A number of variables were considered to be potential
confounders for inclusion in the multivariate mode!
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TABLE 5
Descriptives for Vulnerability Factors, Wald Statistic, Odds Ratios, and Corresponding 35% CI
Benign Breast carcinoma
Mean (5D} Mean (SD) Wald chi-square (y) Odds ratio (95% CI)*
Mature defense style 6.26 (L.10) 644 (1.08) Y =182 112 (0.95-132)
(P =10.18}
Emottonal control 15.72 {3.86) 15.87 (3.53) il =048 038 (0.54-1.03)
(P =1049)
Benign Breasi cartinoma
No. (%) No. (%) Wald chi-square () Odds ratia (55% CD*
Intimate ernoticnal support F(31 = 046
(P=083)

Good 130 (47.3] 110 (46.0) 1-

Adequale 45 [16.4) 35 (14.6) 0.55 (0.56-1.60)

Poor 32 (1L.6) 24 (100 0.93 (0.51-1.69)

None 68 (24.7) 76 (25.3) 0.86 (0.54-138)
Nonintimate emotional support 2 = 658

(P=1033

Good 227 (825) 208 {87.0) 1-

Adequate 31 (1LY 29 (121} 1.07 (0.61-1.85)

Poor/none 17 (6.2) 208 0.14 (0.03-0.63)

%% CI: %% confidence interval; SO standard deviation.
* Adjustet for age.

TABLE §

Wald Chi-Square Statistic, Odds Ratios, and Corresponding 95% CI
for Interaction Terms between Vulnerability and Major Stressor
Variables Predicting Breast Carcinoma Diagnosis

Wald chi-square Odds ratle

Interaction terms* ") @ (95% co*
Stressof X, mature defense stle (1) = 223, P=0.14 157 [0.87-2.82)
Stressor X, emotional control Fil) =002 P =090 1.01 (0.87-1.17)
Stressor X, intimate sociad

support rating (2 =102, P < 0.006

X Good intimate support i

X Poor/adequate intimate

support 1,15 {0.28-4.70)

X No intimate support 7.46 (1.84-30.22)
Stressor X, matute defense style

X social support £ =018 P =091
Stressor X, emotional control X

social support Y =049,p=078

95% C1: 95% confidence interval; df: degree of freedem.
* Each interaction term tested by adding to the main effects only model.
* Age adjusted.

for psychosocial predictors of breast carcinoma.
Among sociodemographic and medical variables, age
and education were treated as confounding variables,
being associated with both stressor variables and with
breast carcinoma. Also included were a family history
of breast carcinorna, a history of benign breast dis-
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ease, age at the onset of menopause, age at birth of the
first child, parity, oral contraceptive use, current use of
harmone replacement therapy, body mass index, and
aicohol consumption. These were chosen based on
statistical and empiric grounds.®®

Although age was included as a potential con-
founder, there still was some concern that the impact
of age was not controlled adequately.” We hypothe-
sized that age may have affected the likelihood of
experiencing certain types or severity of stressors.
Analyses were repeated separately on 271 women age
< 60 years and on 243 women age = 60 years. No
differences were noted between the breast carcinoma
group and benign controls in each age group, in se-
verity of events and difficulties reported, or in the
curnulative stressor scores.

Of trait personality variables examined {locus of
control, emotional expression and control, defense
style, self-esteern, and trait anxiety) and their subfac-
tors, none were found to be associated independently
with breast carcinoma or with life event variables and
therefore these were excluded as confounders, Higher
state anxiety was associated with the number of
chronic stressors reported (rho = 0.16; P < 0.001) but
not the number of acute stressors (P = 0.26) or sever-
ity of stressors (P = 0.16), suggesting that anxiety was
due to ongoing stressors rather than anxiety influenc-
ing the reporting of stressors generally. With no group
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TABLE 7 '
Final Multiple Logistic Regression Model for Predictors of

Breast Carcinoma

Wald chi-
square () Odds ratio
Term B (SE} (df), Pvalue  {95% CD*
Stressor -066 (058 Al =131 052 (0.17-1.60)
Intimate emotional support yYa=15
Good -
Poar/adequate -0.04 (0.27) 0.96 {0.57-1.64)
None -0.35 (0.29) 0.70 (0.39-1.25)
Stressor X, intimate
emotional support Fa =,
P = 0.004
+ Stressor X, good support [
+ Stressor X, poorfadequate
support —021 (0.81) 1.03 (0.22-4.67)
+ Stressor X, no intimtate
support 224 (082} 9.39 (1.90-46.42)

SE: standard etror; df: degrees of freedom; 95% CI: 35% confidence mtervel

* Inchudes maim cfects of age, education, age at menopause, amily history of breast carcinoma, history
of benign breast discase, age st birth of fist chikl, parity, body mass index, frequency of alcohol
consumption, aral conlmaceptive use, wie of hormone replacement thesapy, state depression, and
nonintimale emetional sipport,

differences in levels of state anxiety, it was excluded as
a confounder.

State depression scores, although not associated
with the number of acute or chronic siressors, were
associated with stressors in the highest 2 categories of
threat (rho = 0.14; P = 0.002); therefore state depres-
sion was treated as a potential confounder, despite not
being associated with breast carcinoma. Nenintimate
social support also was considered as a likely con-
founder, given the significance of intimate emotional
support and the trend toward the contro] group to
have poorer levels of nonintimate support, albeit a
nonsignificant difference.

The results of the muitiple logistic regression
mode! of psychosocial predictors of breast carcinoma,
including as potential confounders age, education,
age at the onset of menopause, family history of breast
carcinoma, history of benign breast disease, age at
birth of the first child, parity, body mass index, alcohol
consumption, oral contraceptive use, use of hormone
replacement therapy, state depression, and noninti-
mate social support, are presented in Table 7. The OR
for breast carcinoma for subjects reporting a major
stressor in the past 2 years with no intimate emotional
support was 9.39 (95%CI, 1.90-46.42).

DISCUSSION
The results of the current study revealed a significant
increase in the development of breast carcinema for
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women reporting a recent stressor independently
rated at the highest levels of threat, but only for those
without any intimate emotional support. (An intimate
support refers to a partner in life, as opposed to close
friend or family). The effect size for this specific group
increased somewhat after adjustment for potential
confounders including age, education, menopausal
status, family history, history of benign breast disease,
body mass index, reproductive history, alechol con-
sumption, oral contraceptive use, use of hormone re-
placement therapy, and depression, and was in the
order of a ninefold increase in risk.

In contrast to past findings, we found no evidence
of an independent association between recent life
stressors and the development of breast carcinoma.
Using the same method of assessing life event stress,
both Geyer'>*® and Chen et al." reported a significant
increase in the risk of breast carcinoma after severely
threatening life event stressors. The LEDS interview
employed in these studies is a well established, reli-
able, and comprehensive instrument, enabling inde-
pendent rating of stressors according to precise defi-
nitions and encompassing contextual information.

Despite similarities in designs, the cumrent study
does vary from the earlier studies in a number of ways.
The population from which our sample was drawn is
more homogeneous, being community-based, asyrp-
tomatic, and recalled for assessment purely on radio-
logic grounds. Other studies have used symptomatic
women who were assessed by their primary physician
and referred for biopsy from multiple sources and for
varied reasons. The possibility that “awareness” of
their diagnosis affected the reporting of psychosocial
variables in the current study is minimal.

As a consequence of targeting a population
screened by mammography, our sample were “older”;
our breast carcinoma group had an average age of 61
years and the current study controls had an average
age of 57 years. The Geyer'® breast carcinoma group
had a mean age of 49 years and the controis had a
mean age of 43 years; in the study by Chen et al.’ the
breast carcinoma group had an average age 57 years
and the controls had a mean age of 50 years. Although
our 2 groups were significantly different with regard to
age, in real terms the difference was small and con-
siderably less than the 6-7-year age difference in the
smaller studies, enabling us to better contral for the
influence of age.

These differences in the ages of the study pattic-
ipants may be important in reconciling differences in
reported outcome. Age is an independent risk factor
for breast carcinoma and also is associated with the
type and number of life events experienced, as well as
social support. Although often included in analyses,



McGee et al.” suggest the effects of age may not be
controlled adequately by simple statistical means.
This difficulty is most marked in smaller studies with
larger ranges in age and it is possible that the inde-
pendent effects of severely threatening events on the
development of breast carcinoma reported by Geyer'®
and Chen et al.' may in fact have been confounded by
age. It also is possible that different psychosocial fac-
tors are influential with increasing age. Thus, age dif-
ferences in samples may explain inconsistent findings,
particularly because it is clearly possible that psy-
choendocrine factors may be the link between stress
and breast carcinoma.

A potential limitation of the current study is the
relatively short time period covered in assessing life
stressors, This time frame was influenced by a desire
to obtain an optimal balance between reliability of
recall and the presumed time period of tumor growth.
Geyer examined the influence of the time period in
which severely threatening events were assessed with
regard to breast carcinoma risk and found that both
those occurring in the 3-year period prior to interview
as well as more distant events were similarly predic-
tive of breast carcinoma risk.!® Likewise, Chen et al.!
noted that the average annual rate of severely threat-
ening life events did not vary significantly over the
§-year period examined or differ between the groups.
This finding not withstanding, to our knowledge all
studies reported to date in fact most likely assess the
effect of stressors on tumor growth.

One strength of the current study is the sample
size, which includes what we believe to be the largest
series of breast carcinoma cases examined prior to
diagnosis in this area of research. We believe the
power of our study ensures that the liketihood of miss-
ing even a modest association between severely
threatening stressors and the development of breast
carcinoma is minimal. Our sample size also has en-
abled multiple variables to be assessed simuitaneously
(life events, coping style, affect, personality, and social
support} and more imporiant, for their interactions to
be examined.

The progression to exploring the interaction be-
tween distinct but interrelating variables is important
in this field of research. Although there was no evi-
dence from the current study data of a direct associ-
ation between social support, coping style, or emo-
tional control and breast carcinoma, the usefulness of
examining these variables without consideration of
the external stressors with which an individual is cop-
ing is questionable. The current study findings concur
with the theory of Brown and Harris that “vulnerabil-
ity factors” (in the current study, social support, cop-
ing style, and emotional control} may have no inde-
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pendent significant effect, but impact largely through
their interaction with provoking agents such as life
stressors.®® This theoretic model also is consistent
with Temeoshok’s model of the cancer prone individ-
ual, in which the type C coping style interacts with
stressors. Under conditions of severe stress, the effec-
tiveness of this coping style breaks down, producing a
greater level of strain®'

The importance of coping in moderating the im-
pact of stressors is well established,* although te our
knowledge few studies to date have examined coping
style in conjunction with life event stress and the
development of breast carcinoma. Chen et al.! re-
ported that confronting stress increased the risk of
developing breast carcinoma, independent of life
events. However, to our knowledge there was no men-
tion of this interaction being tested or removed from
their final model. In what to our knowledge is the only
other study to examine the interaction between life
event stress and coping style, no significant differ-
ences in the development of breast carcinoma were
reported for either of these variables or their interac-
tion.'* We found no evidence that coping style inter-
acted with the impact of life stress in the development
of breast carcinoma. It is possible that our measure of
coping was not tapping the appropriate concept.

Although there is some evidence of the tendency
to control or suppress negative emotions being asso-
ciated with the development of breast carcinoma,*~%
some studies have failed to support this notion %%
With one exception,’® to our knowledge emotional
control has not been considered previously in con-
junction with life event stress, and no studies have
explored the relation between these two variables.
Again, we found no evidence of a role for emotional
control in the development of breast carcinoma, nor
did we find evidence of an interaction between emo-
tiona! control and life event stress. ’

Our finding of an interaction between severely
threatening life events and the absence of sociat sup-
port was samewhat unexpected given the absence of
independent effects. However, this finding is not with-
out some precedence.!” Much of the focus on social
support and breast carcinoma has been in relation to
its role after diagnosis. To our knowledge the only
previous study to consider their interaction in the
development of breast carcinoma reported no signif-
icant differences between breast carcinoma cases and
controls in the number or severity of life events, cop-
ing style, or social support or their interactions.' The
results of the current study provide support for the
model described by Hilakivi-Clarke et al.* that em-
phasizes the interaction between life events and
stress-related variables such as social support in me-
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diating breast carcinoma risk. Adding credence to our
significant interaction between highly threatening
stressors and the absence of intimate emotional sup-
port is that these two variables, although not totally
independent, were assessed and rated quite indepen-
dendy.*®

The current study found no evidence of an inde-
pendent relation between recent life event stress and
the development of breast carcinoma. However, ex-
amining the interactions between life event stress and
a number of vulnerability factors, we identified a small
group of women who were at significantly greater risk
of breast carcinoma: those experiencing a highly
threatening stressor within the previous 2 years and
without any intimate emotional support. This group
includes, but is not exclusively comprised of, those
women recently widowed or divorced. We found no
evidence that other vulnerability factors such as cop-
ing style and emotional control interacted with life
stressors in the development of breast carcinema. The
current study demonstrates the importance of social
support, or the lack thereof, as a specific vulnerability
factor for the impact of life event stress in the devel-
opment of breast carcinoma. Although the results of
the current study support a multifactorial view of
breast carcinoma development, they also suggest that
the role of psychosocial factors in the etiology of
breast carcinoma in general is small and specific.
Women should be reassured that stress per se does
not cause breast carcinoma; however, in the absence
of intimate emotional support, situations of severe
stress may increase a woman's vulnerability to this
disease. Health professionals should be encouraged to
identify individuals in circumstances of severe stress
and if feasible explore avenues for reducing the stress
and promoting the use of available support systems,
and encourage the utilization of counseling and other
supportive services.
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Absiract

Objective: Review cmpirical evidence for a relationship
between psychosocial factors and breast cancer development.
Methods: Standardised quality assessment criteria were utilised to
assess the cvidence of psychosocial predictors of breast cancer
development in the following domains: (a) stressfil life events, (b)
coping style, (c) social support, and (d) emotional and personality
factors. Results: Few well-designed studies report any association
between life events and breast cancer, the exception being two
small studies uvsing the Life Events and Difficulties Schedule
(LEDS) reporting an association between severcly threatening
events and breast cancer risk. Seven studies show anger repression

Keywards: Breast necoplasms; Emotions; Life change events; P

or alexithymia are predictors, the strongest evidence sugpesting
younger women arc at increased tisk. There is no evidence that
social support, chronic anxicty, or depression affects breast cancer
development, With the exception of rationality/anti-emotionality,
personality factors do not predict breast cancer risk. Conclusion:
The evidence for a relationship between psychosocial factors and
breast cancer is weak. The strongest predictors are emotional
repression and severe life events. Future research would benefit
from theorctical grounding and greater methodological rigour.
Recommendations are given. © 2000 Elsevier Science Inc. All
tights reserved.

lity; Social support; Stress

Introduction

The notion that cancer might be related to stress or
emoticnal factors can be traced back to around 200 AD
when Galen noted that melancholic women were much
more susceptible to cancer than other females [1]. In
1759, Guy, a surgeon, emphasised “such disasters in life,
as occasion much trouble and grief” in the causation of
cancer [2). In the first half of this century the search focused
on external cxplanations for illness, influenced by Des-
cartes, who viewed the mind as distinctly separate and an
unrelated entity from the mechanistic body.

* Corresponding author. Depantment of Psychological Medicine, Royal
North Shore Hospital, St, Leonards, NSW 2065, Australia. Tel.: +61-2-
9515-5580; fax: +61-2-95]5-56%7.

E-mail addresy; phyllisb@med.usyd.edu.au (P.N. Butow).

Renewed interest in the mind—body relationship over
the past three decades parallels our increasing under-
standing of the complex interrelationships between the
immunoclogical, endocrine, and nervous systems. There is
mounting evidence that stress can disturb many areas of
the tmmune system and that impaired imsune system
function predisposes to malignant growth [3,4]. The
impact of life event stress is related not only to the type
and sevenity of the event itself, but may be modified by
the availability of resources to deal with the demands. It
is unclear whether psychosocia! factors impact directly on
endocrine, immune, and nervous systems or indirectly by
affecting behaviours such as diet, exercise, slesp, etc,
which themselves have links to endocrine and immune
functioning [5-7). Hilakivi-Clarke et al. {8} have devel-
oped & model in which life event stress, personality, and
social support influence an individuai’s ability to cope,
which in turn mediates breast cancer risk via alterations in
neuroendocrine and immune functioning. These data and
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model provide an avenue for explaining clinical and
epidemiological observations in this area, as well as the
anecdotal reports of women who believe that “stress” or
“depression” was a factor in the development of their
cancer [9,10].

There have been many review articles published in this
area, some focusing on life events, others on the cancer
prone personality, some covering psychosocial factors in
disease onset, and some in outcome, while others are more
theoretical in nature [5,8,11-20]. However, none of these
reviews have attempted to integrate the literature in these
disparate areas in a systematic manner. Furthenmore, many
have focused on cancer in general which may cloud the
picture. Because cancer is a biologically diverse disease, it
is unlikely that any single psychosocial factor, or set of
factors, will be related in the same fashion to the onset of
#ll cancers.

We have chosen to focus on breast cancer, being
hormonally sensitive. Since “stress™ is involved in activa-
tion of the endocrine system, it seems likely that psycho-
social factors may potentiatly play a greater role in cancer
of the breast than at other sites. This review focuses on the
psychosocial factors thought to be related to the develop-
ment of breast cancer; namely life cvents, coping style,
affect, personality, and social support. These areas are
clearly interrelated. Although they arc at times measured
together, rarely are their interactive effects examined.
Therefore, each domain is considered separately and where
possible their intemrelationships are discussed. We have
chosen to focus omly om predictors of breast cancer
development, rather than outcome, as the literature on
the latter issue is as vast, with differing predictors and
theoretical pathways.

Method

Studies were identified from MedLine, Psychlnfo,
NEJM, Cinahl, and Cancerlit databases. The inclusion
criteria were: an outcome diagnosis of breast cancer; assess-
ment of one or more psychosocial risk factors; prospective,
limited prospective or case—control design; at least one
comparison group of healthy women, or wormen with benign
breast disease; peer review publication in English. The
exclusion criteria were: case reports; unpublished confer-
ence abstracts; conference proceedings; letters, news items
or commentaries; focus on cancer in general rather than
specifically breast cancer; or psychosocial factors in coping
with treatment, prognosis, or relapse.

Each study was assessed using a standardised quality
assessment form (see Appendix A), developed for this
review based on previously published scales and checklists
[21-23]. The key features of quality assessment were.
definition of case status and representativeness of cases
and conirols or cohort; data collection procedures and
response rates. Articles were independently reviewed by

two experis in the area. Disagreements between reviewers
were noted and were discussed until consensus was reached.
This occurred rarely. Where a consensus agreement could
not be achieved, the more conservative (negative) rating
was unsed.

Studies were excluded if they had a serious design
flaw such as: low response rate with differential refusal
ratcs between cases and non-cases; subjective ratings by
an interviewer not blind to case status; breast cancer data
not separated from other cancer dala, inappropriate con-
trol groups such as hospital staff or relatives. An excep-
tion was made for the Cooper series, a substantial body
of work that used an inappropriatc control group, but
covered aspects not covered elsewhere in the litcrature
[24-27)}.

Studies were also excluded if they had several less
serious design flaws that reviewers felt compromised the
study such as: statistical analysis not described or could not
be inferred; failure to minimise recall bias in case—control
studies; warmning of diagnosis in limited prospective studies;
unvalidated psychological measures; failure to adjust data
for potential confounders, especially age. In cases where the
same data were presented in multiple publications, the most
comprehensive presentation was included.

During the review process, 2 weighted quality assess-
ment score (0—100) was calculated for each study. Firstly,
each question in the quality assessment was given a res-
ponse score ranging from 1 to 6. The highest score was
given when the paper provided adequate details of the
measures taken by the investigators to reduce systematic
errors and the lowest score when no information was
provided or the study did not sufficiently account for the
relevant vatiable.

Each question was also weighted (range 1 to 3) according
to the relative importance of each variable to the study
outcome and effect measures. The greatest weight was given
for the representativeness of the study population and
compatibility in data collection. The final quality score
was a weighted response score (response score multiplied
by the weight).

Holman et al. [28] reported that the scoring of study
quality was unhelpful in deciding which studies to exclude
in a review since, for example, a smdy could score highly
but still have a major flaw, Thus, studies were not excluded
from this review on the basis of a quality assessment score;
however each study had to achieve the minimal acceptable
standard; rather the score was used as a way of weighting
studies included in the review.

High scores reflect clear evidence of steps taken to
reduce systematic errors and improve gencralisabikty. Each
design type was judged by its own relevant criteria. Thus,
while a prospective and case—control study could receive
equal scores, the prospective study would still be regarded
as superior due to the inherent methodological superiority of
the design. Results are discussed in general and with
reference to the higher quality studies.

A-51



PN, Butow et al. / Journal of Psychosomatic Research 49 (2000) 169181 I

Methodolegical issues

Most studies have a limited prospective or case—control
design. A limited prospective study is one in which the
number of subjects required for analysis is limited by
selecting those known to be at risk, such as women under-
going biopsy. These studies are usually hospital-based, with
attendant sampling bias. Their strength, however, is in their
capacity to evaluate psychological variables in subjects prior
to confirmation of benign, malignant or no breast disease
under similar conditions. Nevertheless, the a priori proba-
bility of being diagnosed with breast cancer may not be the
same for all participants and this may introduce bias. Geyer
[29] reported that women correctly suspecting their cancer
diagnosis were more depressed prior to diagnosis; depres-
sion was not, however, associated with the reporting of life
events, refuting the notion of recall bias. However, consis-
tent with the claimed influence of “awareness™ of diagnosis
is the finding that post-diagnosis repression and defensive-
ness increases [30].

The choice of a comparison group is also of importance.
Subjects with benign disease share the same apprehensive-
ness prior to diagnosis as those found to have cancer, but the
former arc also at greater ultimate risk of developing breast
cancer. A normal control sample lacks any “investigation-
related™ concemns, and se, group differences in this regard
may be inappropriately excessive. The source of cases and
controls needs to be clearly identified and when collected
from varying sources their data separately reported.

The choice of ime frame for examining life events most
frequently has been between 2 and 5 years, With the time
from initiation to detection of breast cancer estimated as wp
to 18 years {31], the proposed relationship between life
event stress and breast cancer appears 1o be associated with
tumour growth, rather than initiation. Unless there is a
critical time in tumour devclopment at which the impact of
stress is greater, presumably the longer the time frame
studied, the stronger the association between life events
and breast cancer. One complication in examining extended
time frames for life event stress is the reliability of
recalling long past events. The fall-off in reporting of
events using the checklist approach rapidly decreases for
periods greater than 6 months [32]. Recall of events via
interview, such as the Life Events and Difficulties Schedule
(LEDS), however, has been reported as reliable for up to
10 years [33]).

Potential confounders in the form of well-established risk
factors ideally need to be considered in design and/or
analyses. These include age, age at menarche, age at first
full-term pregnancy, age at menopause, family history, and
body mass index (BMI)} [34]. In most studies, age is a
confounder and not always adequately controlled. As well
as being an independent risk factor for breast cancer, age is
an important consideration in psychosocial research as life
events and psychological variables may also be influenced
by age.

Life events

Life events are discrete occurrences of daily life, either
physical and/or psychological in nature, that disrupt (or
threaten to disrupt) normal life activities [35]. Events may
be positive (birth of a child) or negative (illness). The
impact of such events or the resulting “stress™ is dependent
upon the intensity of the event and an individual’s resources
to adapt to the event, such as coping style and social
support [36].

The assessment of stressful life events is generally based
on ecither standardised checklists or structured interview
[35,37). The most commonly utilised checklist is the Social
Readjustment Rating Scale (SRRS) [37], containing 43
cvents. Each cvent is assigned a weighting, which reflects
the amount of adjustment resulting from that event. The
checklist approach has been criticised for the potentially
limited range of expericnces covered, and the lack of both
specificity and sensitivity of event definition. There are also
significant problems of reliability and of ensurmg events are
independent of the discase in question. Furthermore, the
events arc based solely on subjects self-report and thus may
be influenced by mood or personality [38]. The semi-
structured interview approach, the LEDS by Brown and
Harris [35), largely excludes these biases [39).

We review 17 studies addressing life events and the
development of breast cancer that et our inclusion criteria.
Variation in measures and data presentation precluded meta-
analysis. Major findings are summarised in Table 1.

Population-based case—control studies

Two population-based record linkage studies provide an
unbiased assessment of two life events, namely widowhood
and divorce. Ewentz [40] used Danish cancer incidence
records and population registry data to match marital status
in 1792 breast cancer cases and 1739 randomly selected
age-stratified controls. Neither widowhood nor divorce was
associated with developing breast cancer. Kvikstad et al.
[41], using similar population registry data from Norway,
included 4491 incident cases of breast cancer and 44,910
age-matched cancer-free controls. Adjusting for age at first
birth and parity, widowhood was not associated with in-
creased risk, while the odds ratio (OR) for divorce indicated
a negative association with breast cancer (OR = 0.83, CI
0.75-0.92).

Life Events and Difficulties Schedule (LEDS}

Two limited prospective studies have used the Brown
and Hanis LEDS {35). While both studies have methodo-
logical limitations, their use of the interview-based LEDS
assessment is a strength, as is their sampling frame and
statistical analyses which controlled for a number of appro-
priate confounders. Geyer [42,43] examined women aged
25-60 with a breast lump prior to surgical diagnosis. Of
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Table 1
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Summary of studies examining life events and the development of breast cancer

Quality Life event Time Association between life events
Study type/author score measure frame and breast cancer development
Record linkage studies
Eweatz [40] 86 widowhood life tme ns* (marital status)
divarce
Kwvikatad et al. [41] 83 widowhood up to 5 years widowhood ns*
divoroe pre-diagnosis divorce OR 0.83, CI1 0.75-0.92"
Limited prospective siudies
Geyer [42,43) 93 LEDS! 8 yeans Severe life event (r = 0.28)*
Greer and Morris [56] 92 structured 5 years ns (events resulting in severe and
psychiatric prolonged emotional distress)
interview
Chen et al. [44] 91 LEDS 5 years severe life event (OR 15.0; Ci
37-60.4)
Edwards ¢1 al. [46] L] Cheang and Cooper 2 yrars ns*
LEI
Schonfield [45] 85 SRRS® (modified) 3 years cotitrols higher SRRS scores
(p < 0.05)"
Schwarz and Geyer [57] 9 non-standardised not given ns*
interview .
Fox et al. [48] 78 SRRS 2 years as"
death of spouse/family member
Case- control studies
Roberts et al, [55] 87 SRES (modificd) 5 years ns*
Priestman et al. [50] 83 Cochrane and 3 yeats ns
Robertson LEI
Cooper et al. [25,27] 73 Cheang and Cooper 2 years different type of cvents
LEl less events but perceived
severity of events higher in
cancer group
Bremound et al. [58) .68 non-stancardised 5 years ns (total sample)®
interview . <45 years OR = 4.33; CI 1.2-16.0
Forsen [52) 49 SRRS 1 year SRRS 1 year RR = 2.67; CI
1.13-6.30°
SRRS {modified} 6 years Emwotional loss 6 years RR = 5.02;
CI° 1.7-14.7
Cheang and Coeoper [47] 47 Cheang and Cooper 2 yeats . Life cvemt scores {p < 0.01)
LEI Loss/illness event (p = $.002)
Ginsberg et al. [53] 78 Tennant and 2 years ns (2 years)"
Andrews LEI 10 years 10 year RR = 4.67; 1.33-164"

OR, odds mtio; Cl, 95% confidence interval; LEDS, Life Events and Difficultics Schedule; », regression coefficient; LEL Life Event Inventory; SRRS,

Social Readjustment Rating Scale; RE, relative risk.
* Age adjusted.

these, 33 had malignant disease and 59 had benign disease.
Using regression techniques to adjust for age and family
history of breast cancer, Geyer reports that the most severe
life events, those associated with loss, were more common
in the cancer group. Although there was no group difference
in family history, severe life cvents, and family history were
highly correlated in the cancer group, but uncorrelated in the
benign group. The adjusted regression coefficients, pre-
sented without standard errors or tests of significance,
demonstrated a stronger association between life events in
the past 8 years and breast cancer (r = 0.28) than between
age and breast cancer (r = 0.19).

Chen et al. [44] report on 72 women referred for
examination of breast lesions following mammographic
screening and 47 symptomatic women undergoing biopsies;
41 were diagnosed with cancer and 78 with benign disease.
Age, marital status, menopausal status, age at menarche, age
at first birth, alcohol use, and family history were included
in analyses as confounders. The adjusted OR for severely
threatening events during the past 5 years was 15.00
although the confidence interval (CI) was wide (3.74-
60.44), possibly reflecting the inappropriately high number
of variables in the analysis, given the relatively small
sample size. “Important moderately threatening™ events
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were also associated with increased risk of breast cancer
{OR = 9,70, CI 2.45-38.17). Although not presented, the
authors state these associations were seen in both the
screened and symptomatic samples.

Checklist approach

Limited prospective studies

The three limited prospective studies were based on very
different populations and report quite different results.
Schonfield [45] examined 112 women undergoing a breast
biopsy, 27 subsequently diagnosed with cancer and 85 with
benign disease. Confounders were dealt with by stratifying
by median age and place of birth. Contrary to their expecta-
tions, analysis of variance revealed women with benign
tumours had significantly higher life change unit scores on
the SRRS than women with breast cancer for the 3 years
prior to diagnosis.

Edwards et al. {46] repori on a mixed sample of
symptomatic and asymptomatic women undergoing breast
examination and mammography. A total of 79 had breast
cancer, 71 had pre-cancerous growths, 505 had benign
breast disease, and 397 normal breast tissue. The only
important distinguishing factor was a prior history of
cancer, subsequently controlled for in analyses. Factor
analysis of the Cheang and Cooper Life Event Checklist
[47] yielded eight life event factors, none of which pre-
dicted a cancer diagnosis.

Fox et al. [48] reports on 826 women (respomse rate
41%,), presenting for mammograms, of whom 20 were
newly diagnosed cases, 52 had previous breast cancer, 488
had fibrocystic disease, and 266 had normal results. Afier
adjusting for age and other confounders, no significant
differences were detected between new cases and the three
control groups on SRRS scores. Individual item amalysis
revealed 60% of the ncwly diagnosed cancer group had
experienced the death of a spouse or close family member
within the past 2 years compared to only 27% of normal
controls. However, because individual item analyses were
not adjusted for age or other confounders, the findings arc
difficult to interpret.

Case-control studies

These six case—control studies vary in quality. Cheang
and Cooper [47] compared 121 breast biopsy patients and
42 healthy controls. Assessment of stressful life events was
based on interview recall of events that had occurred 2 years
before the discovery of the breast lump, or before interview
for controls. The 46 women subsequently diagnosed with
breast cancer reported more life events and more stressful
life events than the cancer-free women (p < 0.01). Ninety
eight percent of cases reported at least one loss or illness
event compared with 71% of the benign group {p = 0.002).
However, only unadjusted data were presented, despite
“minor” age differences between groups {mean age cases:
50.5 years; benign group 48 years; healthy controls 42

years), and other potential confounders were not considered.
These results should be interpreted cautiously.

A second study by this group used the same 48-item
checklist [47] in a sample of 1324 women attending a
surgical outpatient clinic for breast symptoms, 272 women
attending a breast clinic for breast symptoms, and 567
asymptomatic women attending a primary health care faci-
lity [25—27,49). Potential confounders were not considered
in analyses. Despite claiming age-adjusted analyses for item
frequency and severity, group differences were consistent
with unadjusted or incompletely adjusted data. The younger
control group reported more events relating to work, chil-
dren, and mortgages; the cancer group reported more events
related to retirement, grandchildren, and the death of friends.
There were few differences in the incidence of individual
events, although reported severity of some events was
greater in the cancer group. The choice of comparison
groups and approach to analysis limits the validity of this
work, with the authors highlighting individual item differ-
ences rather than examining overall pattemns.

Priestman et al. [50] compared 100 women with breast
capcer, 100 women with benign disease (both from surgical
clinics) and a convenience sample of 100 normal women.
No differences were reported in the mean number of life
events or the severity of these events during the previous 3
years between any of these groups using the Cochrane and
Robertson Life Events Inventory (LEI} [51]..

Forsen {52] examined 87 women newly diagnosed with
breast cancer and 87 controls matched on age and panty.
Other potential confounders were not considered and no
details were provided on the source of controls. The cancer
group had significantly higher weighted life events scores
for both 12 months {(SRRS) and 6 years {modifiecd SRRS)
prior to diagnosis. Multivariate analysis adjusting for anxie-
ty, depression, marital status, education, and social class
confirmed that life event scores for the 12 months preceding
diagnosis, and sustaining an important emotional loss, were
significant predictors of breast cancer risk.

Ginsberg et al. [53] report a case~control study of 98
cases and 98 controls randomly selected from the electoral
roll, matched for age and place of residence. Adjusting for
age at menarche, nulliparity, breast cancer history, exercise,
body weight, BMI, smoking, alcohol, and other dietary
factors, women who scored in the highest quartile of life
change scores for the past 10 years (Tennant and Andrews
LEI) [54] were 4.67 (CI 1.33—16.41) times more likely to
have developed cancer. Life “change™ scores for the most
recent 2-year period, and life event “distress™ scores for
both the 2- and 10-year periods showed non-significant
trends of increased breast cancer risk.

These positive findings are in contrast to the findings of
Roberts et al. [55). In a well-designed population-based,
case—-control study they examined 258 newly diagnosed
breast cancer cases and 614 randemly selected controls
(50-79 years). An abbreviated, age relevant version of the
SRRS was used, Reported ORs were adjusted for age, age at
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first birth, parity, family history of breast cancer, BMI, and
age at menarche. No differences were seen in the number of
events or experience of loss generally.

Interviews and other scales

Two limited prospective studies and one case—control
study used non-standardised structured interviews. Greer
and Morris [56] interviewed 69 women with breast cancer
and 91 women with benign breast disease prior to diagnosis.
Any event causing “severe or prolonged emotional dis-
fress” in the previous 5 years was recorded. Benign controls
were significantly younger than cases, but no adjustment or
stratification for age was reported. No differences were
recorded in either the number of stressful life events or loss
events. Schwarz and Geyer [57] bricfly described the use of
a non-standardised, structured interview to assess stress
among women undergoing a biopsy. Among the 76 women
included in a path analysis, the experience of loss was not
associated with breast cancer risk.

Bremond et al. [58] examined 50 women with breast
cancer and 100 age-matched controls from the same clinic.
Women under age 45 with breast cancer reported having a
““serious psychological shock during the past 5 years™ more
often than their age-matched controls (OR 4.33, CI 1.2
16.0); there was no such relation for the total sample or for
women over 45 yecars. No rationale was given for age
stratification and it may well have been opportunistic.

In summary, the evidence for an association between life
event stress and breast cancer risk is inconsistent and far
from convincing. Two population-based record linkage
studies found no evidence of a link between widowhood
or divorce and breast cancer incidence. The nine studies
using checklists vary in quality and provide mixed results
with five positive results, three negative results, and one
reporting, paradoxically, more events in the control group.
This suggests that additive measure of life events is not a
useful approach. Of four studies using non-standardised
interviews, only one found an association between life
events and breast cancer and only in younger women.
However, two studies using the LEDS interview, a compre-
hensive method of estimating the degree of severity of
stressor exposure and far superior to the checklist approach,
reported positive results. Despite small sample sizes, this
method has produced the most consistent results, suggesting
that severely threatening life events should not be yet
discounted as influencing the development of breast cancer.
Further studies using the Brown and Harmis LEDS interview
should be replicated in other settings, with careful consid-
eration given to the choice of comparison populations and
analyses adjusting for age and other known risk factors.

Coping with life events

Folkman and Lazarus [59] defined coping as “the cog-
nitive and behavioural efforts made to master, tolerate, or

reduce external and internal demands and conflicts among
them,” Their Coping Strategies Inventory (or Ways of
Coping Checklist), distinguishes between problem-focused
coping which deals with the source of the stress and
emotion-focused coping which regulates stressful emotion.
We found only five studies with adequate design, directly
addressing coping strategies in relation to breast cancer risk.

Coping Strategies Inventory and variants

Chen et al. [44] used the Coping Strategies Inventory [60]
in 119 women undergoing biopsy. Contrary to their hypoth-
esis, women who confronted stress by working out a plan to
deal with the problem were at higher risk of breast cancer
{OR = 5.12; CI 1.46—17.89), independent of life events, and
adjusted for age, family history, menopausal status, person-
ality, tobacco, and alcohol use. This group report a signifi-
cant increase in breast cancer risk for women experiencing a
severely threatening life cvent and confronting stress by
focusing on the problem at hand (OR = 3.1; CI 1.18-
£.19). However, it is unclear if this interaction was tested
on the wholc sample and/or in their multivariate model.

Cooper and Faragher [26] asked an undefined sample to
describe methods used to cope with stressful events,
creating a checklist of the 36 most commonly reported
items based on the Ways of Coping Checklist. Few
differences were detected in their large case--control study
{described above) afier adjusting for age, despite some 130
tests of significance.

Edwards et al. [46] (described above), using a 38-item
version of the Ways of Coping Checklist, found no associa-
tion between breast cancer risk and either individual items
or the four coping scales produced via factor analysis.
Testing for an interaction effect, additional analysis revealed
that coping did not modify the effect of life cvent siress on
breast cancer risk, after adjusting for age and history of
breast cancer.

Other approaches to the assessment of coping strategies

Schwarz and Geyer [57] used a German psychological
instrument [61] designed to measure “action control” as
an indicator of reactions to stress, in a limited prospective
study of women undergoing biopsy, and found no asso-
ciation with cancer. Scherg [62] used a questionnaire
developed by Bahnson and Bahnson [63] to examine
the association between a number of psychosocial scales
and breast cancer risk in 75 matched cases and controls.
Conditional logistic regression analysis found cases were
more likely to score highly on social desirability and
commitment scales, and these associations were increased
afier adjustment for fear of breast cancer.

In summary, the evidence for an association between
breast cancer and short-term coping styles is scant,
inconsistent, and thus, insufficient to conclude that coping
strategies contribute to breast cancer. The highest quality

A-55



PN. Butow et al. / Journal of Psychosomatic Research 49 (2000) 169-181

study, contrary to expectation, reported that confronting
stress significanfly increased the risk of breast cancer
Only two studies have considered the interaction of
coping style and life cvents on breast cancer risk, one
non-significant, and the other reporting a significant
interaction between severely threatening cvents and deal-
ing with stress by conffonting it, although this interaction
does not appcar in the final multivariate model.

Social support

Socia} support is gencrally defined either structurally in
terms of the number of individuals within one’s social
network, or functiomally in terms of the availability of
trusted individuals [64,65]. Most research examining the
relationship between social support and breast cancer fo-
cuses on the role of support after diagnosis. Only three
studies have considered social support in relation to the
development of breast cancer. Both Cooper et al. [24] and
Edwards et al, [46]} used an unspecified inventory to assess
the number of people an individual could tum to in a crisis
and their relationship to that person. Cooper et al. [24] found
no differences in the number of supports available; diffe-
rences in who was available for support were consistent
with a confounding effect of age. Edwards et al. [46]
reported no differences in the number or relationship of
social supports, and support did not interact with life event
scores in predicting diagnosis. Based on work by Brown
and Hams, Geyer [42,43] proposed social support as
modifying the effect of stressful life events. In his study,
social support was rated for individual events, although the
details are not clearly described. However, high correlation
of “lack of social support™ with “life events™ precluded the
inclusion of support in the model.

Long-term emotional and personality factors

We identified 18 papers exploring the impact of long-
term emotional and personality factors on the develop-
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ment of breast cancer, with adequate design and analysis
chasacteristics. Most of these papers explored the impact
of (a) emotional repression/emotional control/atexithymia,
{(b) chronic anxiety/depression, and/or {c) various related
personality features (see Table 2 for definitions). Varia-
bility in study design, range of measurement tools used,
and statistics reported precluded meta-analysis. Findings
are summarised in Table 3.

Emotional repression/alexithymiaftype A behaviour

Prospective studies

Two prospective studies have been reported in this
area. Hahn and Petitth [66) report on MMPI data collected
from 8932 women involved in a prospective contraceptive
drug study commenced in 19692, Foliow-up via computer-
stored hospital discharge records in 1982 identified 117
biopsy confirmed breast cancers developed after study
entry. Univariate and multivariate analyses failed to detect
significant group differences on the depression and re-
pression/sensitisation sub-scales,

Bleiker et al. [67] invited all women over 43 years of
age in the Dutch city of Nijmegan to attend breast
screening. Of the 9705 volunteers (34% response rate),
131 were later diagnosed with breast cancer. Six age-
maiched nommal controls per case were also selected.
Logistic regression analyses, controlling for somatic fac-
tors such as family history, early menarche, late meno-
pause, obesity, and parity, were used to predict case
versus control status. Expression or suppression of emo-
tion, as assessed by well-validated personality scales
(SAQ-N) {68], was not related to breast cancer risk.

Limited prospective studies

Greer and Momis [56,69)] developed a structured inter-
view schedule for measuring expression of anger and other
feelings, and reported results from 160 women undergoing
breast biopsy. In an age-adjusted non-parametric analysis,
breast cancer cases under age SO were more likely to be
extreme suppressors or extreme expressors of emotion
(especialty anger) (p < 0.001) than benign controls. Re-

Table 2

Definitions of psychological terms

Terminology Definition

Alexithymia difficulty in identifying and describing feclings [90]
Type A competitive, ambitious, and hard driving [30]

Emotional repression
Emotional control

Anti-emotiorality or
emotional defensiveness

Rationality

Action control

Extroversion

Neuroticism

tendency to [ upset [30]

controlting or suppressing emotional responses when angry,
anxious or depressed [72]

avoidance of emotion in interpersonal situations [91]

logical and rational behaviour [92]

degree to which intended actions arc actually performed [93]
sociable, impulsive, casy-going, feelings not tightly controlled [89]
anxious worrying individual, moody, overly cmotional [85]
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Table 3
Summary of studies examining personality variables and the development of breast cancer
Quality Repression/ Anxiety!

Study type/author sCore alexithymia depression General personality

Prospective studies

Bileiker et al. [67) 74 ns" ns" anti-emotionality RR 1.19%;
trait anger, rationality,
understanding, optimism ns”,

Hahn and Petitti [66] 57 ns" ns’ -

Limited prospective studies

Grassi and Cappellari [73] 3] P <005 -

Kreitler et al [30) 53 ns - -

Greer and Morris [56,69] 92 < 50 years ns extroversion, neuroticism,

{(p<0001) hostility, adjustment ns

Chen et al. [44] N - . extroversion, neuroticism ns”
Edwards et al. [46] 90 ns - -
Scherg < al, [81) %0 < 50 years ns* social desirability,

(p <005 horitarianistm, depend
extemal control, religosity,
commitnient ns*

Schonficld [45] 85 - ns* -
Momis ot al. [71] B3 ns" ns* -
Anagnostopoulos et al. [77] 30 ns* - jow denigratory attitudes
(p < 0.05)"; hostility, self-
confidence, dependence, ns*
Faragher and Cooper [49] BO P <005 -
Fox et al. {48) 78 p < 0.0001" -
Jasmin et al. {86] 11 - ns* excessive self-esteem (RR = 10)%;
hysterical disposition (RR. = 8.2)"
Cheang and Cooper [47] 47 p <005 - -
Case—conirol studies
Priestman ¢t al. [50] 83 - - neurgticism, extroversion, ns®
Watson et al. [74] 66 p <005 trait anxicty trait anger ns
ns curiosity (p < 0.02),

social desirabitity (p < 0.001)

* Age adjusted,

analysing a sub-sample of these women, controlling for
menopausal status and age, Bageley {70] found women with
cancer were more likely to repress feelings (p < 0.01).

Refining the above procedure, interviews with 50 wo-
men (17 cases, 33 benign controls) were independently
rated by threc raters blind to diagnosis (71]. Inter-rater
reliability was 0.91. The mean expression of anger rating
for cancer cases was significantly lower than controls (p <
0.01). However, after age-stratification, only the 40-49
ape group approached significance (p = 0.08); and with
small pumbers in the rcmaining cells, these data are
difficult to interpret.

The Courtauld Emotional Control Scale (CECS)

Two limited prospective studies and one case—control
study used the CECS [73], developed to measure the extent
individuals control their reactions when angry, anxious, and
depressed. Grassi and Cappellari [73] report results from 76
women who completed the CECS prior to breast lump
biopsy; 41 subjects had cancer and 35 had benign disease.
Groups were comparable except that the cancer patients
were significantly older. Cancer patients reported a non-

significant trend of greater control on all three sub-scales of
the CECS (p < 0.055), but reaching significance for the total
emotional control score (p < 0.044). Furthermore, cancer
patients reported significantly less hostility (p < 0.02).
However, the analysis did not control for age or other
known predictors of breast cancer.

Fox et al. [48] report on 826 women at a manunography
clinic. After adjustment for age and other known nisk factors,
20 women newly diagnosed with breast cancer reported
significantly greater control over emotions (CECS) than
the 52 with previous breast cancer, 488 with benign disease
and 266 normal controls (p <0.0001). This result needs to be
viewed in the light of possible selection bias due to the poor
response rate (41%).

Watson et al. [74] compared psychological and autonomic
responses in 30 breast cancer patients and 27 controls who had
recently undergone breast screening, matched for social class,
and marital status. Subjects completed the CECS [72], STPI
[75], and the Marlowe Crowne Scale [76), before being
exposed to one neutral and two stressful videotapes. Subjects
rated anger, anxiety, and sadness induced by each video, and
the extent to which they tried to hide these feelings. The cancer
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group reporied a tendency to control anger (p < 0.05) and to
respond to stress with a repressive coping style (p <0.001).
The cancer group also reported experiencing more anxiety and
disturbance during one stress video {p < 0.05), and were also
more likely to inhibit their reactions (p < 0.01). Autonomic
arousal (heart rate and skin resistance) was not significantly
different between groups. The authors acknowledged diffe-
rences in reactions to stressors might be influenced by having
cancer, however the cancer group were on average 27 months
post-diagnosis teducing the likelihood of their responses
being influenced by the stress of a cancer diagnosis.

Tipe 4

Cheang and Cooper [47} found no differences in type A
scores between 121 breast biopsy patients and 42 healthy
patients from a well women’s clinic. Items addressing emo-
tional repression distinguished the cancer group from one of
the control groups (not stated) in analyses unadjusted for
confounders. The validity of individual item analyses is
questionable. Faragher and Cooper [49] (described above),
factor analysing the Bortmer type A scale, found cancer
patients (1 = 171) tended to suppress feelings, and have
few personal relationships outside of home and work,
compared to 1110 women with benign disease. In contrast,
Edwards et al. [46] (described above), found no differences
on the Bortner type A scale in 1052 women attending for
breast examination and mammography.

Other scales

Anagnostopoutos et al. [77] report on 448 women atten-
ding breast screening, with 180 later diagnosed with breast
cancer, 112 with benign disease, and 156 with healthy breast
tissue. All women complcted a measure of hostility (PDS)
[78], and a random subset of 100 women (breakdown of
diagnosis unclear) completed the Toronto Alexithymia Scale
(TAS) [79]). After adjusting for most potential confounders,
denigratory attitudes were significantly lower in cases (p <
0.05), but there were no group differences in expression of
hostility or other feelings.

Kreitler et al. [30] employed the repression gquestion-
naire [80] in a pre—post-study of 72 women undergoing
biopsy and 26 women awaiting non-cancer surgery. Re-
pressors are defined as scoring low on anxiety and high on
defensiveness and non-repressors are all other score com-
binations. The women completed the questionnaire before
and after surgery. There were no pre-surgery group differ-
ences; however, repression increased significantly post-
surgery in the cancer group. The authors suggest that
repression is a response to, not a cause of, cancer. However,
this small study had limited power to detect differences
between the groups.

Scherg et al. [81] present results on 100 cases and age-
matched healthy controls, and 69 cases and age-matched
benign controls, from a sample of 3036 women attending
a gynaecological clinic. Prior to diagnosis, each subject
completed a modified version of the Bahnson and Bahn-

son psychosocial questionnaire {63} that included scales
for suppression of anger, external control, pattern A
behaviour, and social desirability. Cancer patients showed
significantly more suppression of anger in the 20-50 age
group only, supporting findings of Greer and Mormis
[56,69], although overall the psychosocial questionnaire
discriminated pootly between the groups.

Emotional repression summary

The evidence for the impact of emotional repression, in
particular anger, on the development of breast cancer, is
equivocal, but intrigning. Six out of thirtcen studies reported
negative results, although some of these studies were not
directly measuring repression of anger, but related issues
such as self-awareness or the absence of type A personality.
Included in these studies reporting negative results are two
prospective studics. However, one used sub-scales of the
MMP], which has a theory-base not in wide current usc and
which did not directly measure emotional repression; the
other had a 34% response rate, suggesting that systematic
sampling bias may be distorting the results.

Of the seven studies repotting positive results, three
were adjusted for age; one of these had a very poor
response rate, perhaps introducing significant sample bias.
Among the highest quality studies are three positive find-
ings, including the two reporting a positive association with
repression of anger in women under age 50 years. These
findings not only highlight the necessity to adjust for age
and other confounders, but also suggest that repression is a
more important variable for younger women (possibly
linked to the pre-menopausal hormonal profiie). Confirma-
tory evidence exploring subsets of cancer patients with
standardised measures specifically targeting emotional re-
pression are needed. Scales directly measuring repression
of emotions, particularly anger (such as the CECS) appear
to be more sensitive. Measures of genemal alexithymia
appear to be less sensitive. The relationship between breast
cancer and type A personality has not been supported and
should be abandoned.

Chronic anxiety and depression

Hahn and Petitti [66] using data from a prospective drug
study (described above) found no significant differences
between breast cancer patients and healthy women using
the MMPI depression sub-scale. Non-significant differences
between patients and controls in limited prospective studies
assessing anxiety and depression have been reported by:
Greer and Morris {56,69]; (Hamilton Rating Scale of De-
pression) [82]; Schonfield [45] (MMPI depression sub-scale
[83); IPAT covert and overt anxiety) [84); Grassi and
Cappellari [73] (Symptom Questionnaire} [85]; Jasmin et
al. [86] (psychosomatic interview); Chen et al. [44] (GHQ}
[87); Bleiker et al. [67] (SAQ-N) [68].

Scherg et al. [81] using the psychosocial scale (described
above) found non-significant differences in anxiety in the
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direction opposite to that hypothesised: benign patients had
slightly higher anxiety scores than cancer patients; while
Monmis et al. [71] found that benign patients scored signifi-
cantly higher on trait anxiety, as measured on the STAI [88].

Orher personalily features

Investigations of general personality factors related to
breast cancer have not produced promising results. Two
limited prospective studies [44,56], and one case--control
study [50] reported non-significant results for extrover-
sion and newroticism using the EPI [89]. Scherg et al.
[81] report no differences between groups in social
desirability, authoritarianism, dependence, external con-
trol, religiosity, and commitment, although their question-
naire is non-validated. Greer and Monmis {56,69] found no
differences between groups in hostility and general ad-
justment, based on a combination of psychiatric interview
and questionnaires.

Two studies have reported significant findings. In a
large prospective case—control study, Bleiker et al. [67]
observed a small increase in cancer risk (19%) in women
who were less likely to trust their feelings or let their
behaviour be influenced by emotions. Jasmin et al. [86]
classified 77 women awaiting breast biopsy (18 cancers,
59 benign diseasc) as psychotic, peorly organised neurotic
or well-organised ncurotic. These classifications were not
well defined and no inter-rater reliability data were pre-
sented. Multivariate analysis adjusted for age, family
history, age at first delivery, and parity found women
with a pootly organised neurosis or psychosis were at
increased risk of breast cancer (Relative Risk (RR) =
17.8, p < 0.009). More specifically, women with exces-
sive self-esteem (RR = 10}, unresolved recent grief (RR =
7.5), and a hysterical disposition (RR = 8.2) were more
likely to develop breast cancer. These results are intri-
guing, but require replication in a larger study with better
reporting of inter- and intra-reliability of ratings.

Summary and conclusions

There is a paucity of [arge scate, well-designed empirical
studies examining the role of psychosocial factors in the
development of breast cancer. Many studies have reported
on small sample sizes and convenience samples with in-
determinate bias. Cases and controls from different sources
were sometimes combined. Comparison groups were fre-
quently selected from different source populations than the
cases, making accurate data interpretation impossible. Re-
sponse rates were at times low or not reported. Data were
rarely adequately adjusted for potential confounders, in
particutar age and few studies consider other well-estab-
lished risk factors. Multivariate analysis estimating the
independent effect of psychosocial factors on breast cancer
risk is rare, although more recent studies have improved

methodology. It is therefore not surprising that this field of
research has yielded inconsistent findings.

Few well-designed studies report an association be-
tween lifc cvents and breast cancer. The exception is two
small studies using the Brown and Harmis LEDS that
found that severe cvents predict breast cancer risk sug-
gesting that there may be some threshold for severity of
stressors that is critical rather than the number and type or
the cumulative cffect of minor stressors. Seven out of
thirtcen studies reported that anger repression is predic-
tive, especially in younger women; however many of
these had design flaws and no attempt has been made
to integrate repression with life event data. There is no
evidence that social support, chronic anxiety or depression
affects breast cancer development Similarly, petsonality
factors have not been found to be related to breast cancer
risk, with the exception of one study showing rationality/
anti-cmotionality slightly increasing breast cancer risk. In
general, the evidence for a relationship between psycho-
social factors and breast cancer is weak. The strongest
predictors are emotional repression {especially of anger)
and severcly threatening life cvents that would include the
loss of a significant other. Although the available evi-
dence does not support a major role for psychosocial
factors in breast cancer development, few studies have
been of sufficient quality to state definitively that such a
role does not exist. Our methodological recommendations
for future research arc surnmarised in Table 4.

A significant weakness in this area of research is the
essentially atheorctical approach to examining clearly inter-
related psychosocial concepts in a multifactorial disease
such as breast cancer. Progression in the understanding of
the role of psychosocial variables in breast cancer develop-
ment and the mechanisms by which they exert their effects,
requires the puidance of a model which acknowledges links
with the endocrine, nervous, and immune systems. Cne such
model has been proposed by Hilakivi-Clarke et al. [8],
briefly described earlicr in this article, and interested readers

Table 4
Methodological recommendations for future research

Methadalasical Jas:
4 r

» Articulate the mode] that forms the basis of the research.

o Develop distinct hypotheses 1o be tested,

® A prospective study design is the ideal.

» Choose a clearly defined control group from a homogenous source.

» Exclude subjects with a previous history of breast cancer.

« Conduct sample size calculations to ensurc adequate power,

+ Consider at least some confounders,

« Control statistically for the confounding effects of age (even when groups
arc age-tatched).

» Examine multiple psychesocial variables simultaneously.

» Concentration on the severity of life events rather than the number or
cumulative effect,

» Use objective rather than subjective assessment of life events (serious
consideration sheuld be given 1o using the LEDS).

A-59



PN. Butow et al. / Jowrnal of Psychosomatic Research 49 {2000} 169181 179

are referred to the referenced article. Sufficient power to test
such a model requires sample sizes considerably larger than
most studies to date, essential for the interaction between
variables to be explored, rather than simply measured
concurrently. With little data available on the way in which
the varions independent but clearly interrelated psychosocial
variables of life event stress, coping style, secial support,
affect, and personality interact in relation to breast cancer
development, examining these interactions would be a
useful starting point.
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Appendix A. Quality assessment form

+ where appropriate
Yes  Probably  Possibly
Case definition
Was the breast cancer confirmed
histologically?

Choice of study population
Were the cases truly representative
of women with breast cancer?

Case-control and limited prospective studies
Would the controls fit the case
definition if they had breast cancer?
Were the data collected in the same
way for cases and controls
If the study was matched did the
authors do any of the following?
a, Use the same interviewer?
b. Conduct matched analysis?
¢. Compare unmatched to matched analyses?
d. Adeguatety account for matching
factors in unmatched analyses?
To eliminate recall bias did the authors
do any of the following?
a. Use a structured interview sheet?
b. Interviews were blinded to case status?
¢. Attempt to eliminate recall bias not stated?
Was the same exposure period used for
cases and controls?
Was the response rate among cases at least 70%7
Was the response rate among controls at least 70%?

Cohort studies

Were the women in the cohort truly representative of
the general community? ‘

Was the follow-up rate at least 30%7

Was exposure information updated during follow-up?
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Unlikely

No
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Don't know
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