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The large percentage of deaths ativibuted to recurremt Coronary Heart Disease
(CHD) has generated a search for behavioural and psychlogical factors which
mitigate the consequences of CHD. An aim of the present thesis is to extend this
search by identifyving factors which predict prognosis for secovery from CHD. Two
key factora seen to influence progunosis are aerobic exercise and Type A behaviour.
Extant research into the role of exercise has been hindered by methodelogical
weaknesses. As a consequence, the precise means by which exercise influences
CHD patients' psychological ard physiclogical strain remains unclear. Similarly,
the Type A literature has been flawed by the inaccurate conceptualisation and
measurement of Type A behaviour as a glebal, and not a mulﬁdimenm‘ona],
construct. Research which has examined the muitidimensional nature of Type A
behaviour has been restricted to low risk samples. Thus, a further aim of the
present reaearch is to examine .. prognostic role of exercise and Type A
components within the context of cardiac rehabilitation. In achieving this aim,
three shidies are conducted.

Utilising a controlled longitudinal desigt..a, the first study assessges whetht;r exercise
ameliorates the consegquences of CHD by comparing the change in amuety and
depression and number of subsequient cardiac events of 20 cardiar patients who
attended a six month exercise programme with a matched group of patients who
had withdrawn from the same programme after admission. This study fails to yield
any differences between groups. Use of attendance as the single measure of
compliance may have been responsible for the abgence of significant fes:.ﬂts. The
methodohgical limitations of the study are discussed with suggestions: as to how

they meay be overcome in firture research focused on the prognostic role of exercige.



Before the itid. yendent and differential progiiostic rales of the Type A components
cowld be assessed, it was niecessary to devel{rp ami test & questipnnairve of Type A
componerts, whiéh reflects the behavigur of CarM rehabilitation: patients. To this
end, the second study comprises the development and testing of the Type A
Comprnent Questionnaire on a sample of 317 cardiac rehshilitation petients.
Conﬁlmafoiy factor analysin of the 26 item Type A Component Questionnairve yields
 five Independent facters, namely, achievement strving, impatience irritability,
acﬁngmut hogtility, suppressed anger (axgsr-in} and expressed anger {anger-out}.
The Type A Componcnt Questicnnaire demonstrates satisfactory internal sumd
temporal consistency. A separate sample of 31 CHD patients was used o determine
the latter. Thus, the second study generates a valid and reliable psychometric
me.xsure of the Type A componenis relevant to cardiac rehabilitation patisnts'

behaviour.

in the third study, a multiple regression modél of exercise and Type A components
is developed and tested. The model comprises the achievement striving, impatience
irritability, acting-out hostility, anger-in and anger-out components contained in
the Type A Component Questionnaire and the frequency and duration measures of
exercise compliance. It is proposed that these seven dimensions of cardiac
rehabilitation. patients’ behaviour will act as differential and iﬁdependent predictors
of CHD prognosis. The sﬁxdy is longitudinal in design and utilises a sample of 181
cardiac rehabilitation patients. The results of the study show that the Type A and
exercise compliance components are differentially related to psychologics! and
physiological outcomes as measured by change in anxiety, depression snd maximal
oxygen uptake (VOpmax). Specifically, wuger-out and exercise duration are
negatively agsociated with change in anxiety, while anger-in and anger-out are
negatively associated with change in depression. Exerciss duration is positively
related to change in maximal oxygen uptake. As the sample experienced a
reduction in anxiety and depression and an increase in maximal oxygen uptake



over the six months of study, these resuits are conceptuslly consistent. These
remulis are discussed in terma of the relevant conceptnal and empirical literature.
Also discussed are the theoretical and practical implications of the study and the
- limitatons thereof. Following this discussion = refined, transactional model of CHD
paﬁénts' behaviour is proposed. The model integratcs the findings of the present
research with a;:!dmnnal antecedents, covariates, moderator and outcome varigbles
thought to ve relevant to the process of adjustment to CHD. Finally, it is asserted
that by testing the refined model, future resesrch will achieve greater insight into
thepredicﬁvemléofhpe&behwiourandexenﬁsecompﬁmewﬁhinthe context
of cardiac rehablitation.
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CHAPTER ONE
THEORY OF STRESS AND STRAIN

Coronary heart disease’ (CHD) is a leading cause of premature disability and death
in most developed countries (Booth-Kewley & Friedman, 1987; Palmer,
Langeluddecke, Jonies & Tennant, 1992}, In developing countries, the disease
-accounts for an increasing number of deaths (World Health Organization Report,
1981). The 48 000 South Africans who contract the disease and the approximate 12
000 who die from it each year {Qordon & Gibbons, 1991), suggest that CHD hags

reached epidemic proportions in South Africa (Giese & Schomer, 1986),

In the past four decades, the prevalence of CHD has ingpired a search among
scientists and epidemiologists - for physical and biological precursors of CHD
{(Regland & Brand, 1988b). As a result, smoking, serum cholesterol, hypertension®,
Diabetes Mellitus®, obesily, heredity, age and masculine gender have been
established as CHD risk factors® (Kuller, 1976; Leon, Finn, Murray, & Bailey, 1988;

Watren & Subak-Sharpe, 1984; Wright, 1992). However, these traditional risk

1 Curonary Heart Disease, a clinical condition which occurs as a result of degeneration of
the coronary arteries (Friedberg, 1966), is symptomatically manifest as mypcardial
infurction and / or angina pectorls (Eaker, Abbott, & Kannel, 1989). The term coronary
heart disease encompasses a collection of disease endpoints (Friedman & Booth-Kewley,
1987}. Underlined words are defined in subseguent footnotes.

= Hypertension is the chronic elevation of blood pressure in the arteries which occurs with
or without dermonstrable organic origin (Diamond, 1682),

?  Diabetes Mellitus is a disorder of carbohydrate metabolism caused either by insufficient
production or ineffective utiization of insulin {Bradley, 1988).

* A risk factor is any feature of a given population or enviroriment which enhances the
probability of developing CHD (Krantz, Grunberg, & Baum, 1985).

-1-



factors account for only half the number of patients afflicted by CHE: (Wood, 1981”).
Therefore, attempts fo identify risk factors have been extended to include
psychosocial factors {Rosenman & Chesney, 1982). Research of the last three:
decades has implicated Type A behaviour as a risk factor (Evans, 1990; Ganster,
Scheubrroeck, Sime, & Mayes, 1991; Miller, Turner, Tindale, Posavac, & Dugoni,
1991; Warren & Subak-Sharpe, 1984; Wright, 1992}, Type A behaviour is an action-
emotion complex comprising competitive, time-urgent, impatient, hostile and
aggressive hebaviour (Friedmean & Rosenman, 1974). Its antithesis, Type B
behaviour, is characte: sed by the relative absence of these attributes (Jenkins,
Rosenman & Friedman, 1967). It is generally accepted that the traditional risk
fac{ors and Type A behaviour predispose individuals to CHD (Leaf & Ryan, 1990;
Warren & Subak-Sharpe, 1984}, These factors do not; however, precipitate the
actuai coronary event® {Selye, 1976]__' In the final analysis, the precipitating factor is

oftm an extreme pliysiological response to stress (Belshin 1990; Selye, 1976}

How stress influences the development, onset and recurrence of CHD will be
exammed in the foliowing chapters. To provide a theoretical basis for this
examination, the present chapter outlines the stress process. It will be argued in
this chapter that traditional stress models, which assume strain to be the endpbint
in the process, fail to recognise strain as a potential source of further stress. In this
chapter it is concluded that CHD, traditionally regarded as a manifestation of strain,
may also function as a source of stress. This conclusion renders traditional stress-

strain models inappropriate in studies concerning the siressors and strains

s In the present research a coronary event or episode refer\t}\_to a symptomatic manifestatior:
of CHD, such as myecardial infaretion or angina pectoris (Loyle Gentry, & Stewart, 1985).
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experienced by cardiac patients for they begin at ﬁhe point of strain, :iameiy, CHD
diagndais. The present research examines CHD as a source of stress a.nd identifies
the stressors and strains generated by CHD. It thus proposes a stress-strain model
which is applicable to research on cardiac patients, Pasi research indicates that
aerobic axcrmst: and Type A behaviour influence the stress-strain process generated
by CHD {Dembroski, Ma#Douga{l, Costa, & Grandits, 1989; Eolmes & Roth, 1983;
Morris, Clayton, Everitt, Semmence, & Burgess, 1990; Ohmén, Nordby, & Svebak,
1989). Consequently, components of aercbic exercise and Type A behaviour are
included in the model. Motivation for the inclusion of these variables in the model is

preceded by a discussion of the stress process,
The Stress Process

Cox (1988) defines psychological stress as an imbalance between an individual's
subjective interpretation of objective demands and his / her ability to adjust to
these demands under circumstances where failure to adapt will have deleterious
consequences. That is, where the perceived inability to meet objective demands
constitutes a threat to the individual's state of well-being {(Edwards & Cooper, 1990}.
Within this conceptualisation, these objective demands constitite stressors, the
subjective interpretation is the experience of stress, and the adverse psychological,
physiological and behaviourel reaction thereto, signifies strain (Pratt & Barling,
1988). Zach component of the process is distinct from the other {Leventhal &
Tomarken, 1987). In terms of this conceptualisation, stress is a muliifaceted and
dynamic pfocess of interaction between individuals and the circumstances effecting

them (Hinton, Rotheiier, & Howard, 1991; House, 1974).



The extent to which an objective demand is stressful is determined by the
individual's perception of the stressor (Cuckworth, 1985). As perception is’
influenced by individual characteristics {Beehr & Newman, 1978), the stress
experience can by described as a zsubjective reaction to the néture of the objective
demand, as moderated by individual characteristics (House, 1974). Thus, it is the
response to the stressor, and not the stressor per se which generates the siress

process {Leventhal & Tomarken, 1987).

Stress generates psychological, behaviouml and physiological resjmnses {Cox,
1985). The focal variables m the present research, namely, Type A behaviour and
compliance wif_:h an exercise programme, can be described as behavioural responses
to stress, The initiation of a resyonse can be involuntary (e.g., physiological
reactivity) or deliberate [e.g., a change in behaviour such as complying with an
exercise regimesn or modifying the negative aspects of Type A behaviour} {Cox, 1985).

Both types of response can be described as measures of coping,

Coping is an action-oriented and intrapsychic attempt to combat the impact of
specific internal and external stressors which threaten the individual's sense of
homeostdsis by exceeding or overtaxing his or her resources {Cohen & Lazarus,
1979; Johnston, Weinman, & Marteau, 1980; Kliewer, 1991). It is a process which
is initiated either in anticipation of a stressful event or as a response to an existing
stressor (Cohen, 1987}, Further, it vccurs as a conscious response to situations
perceived as psychologically stressful {(Kiiewer, 1991}, Individuals said to be actively
coping are those who take deliberate steps either to avoid or alter the source of

stress, or te overcome their emotional response to stress (Lazarus, 1966).



Deliberate coping cen be either instrumental or pelliative (Brovn. 1988). With
instrumental coping, the individusl manipulates the environment to remove o
modify the source of stress (Bluen, 1986). In the case of palliative coping, the
individual attempts to mccommodate stress by adjusting his or her imternal
environment accordingly (Lezarus, 1966). While both instrumental and palliative |
soping strategies are frequently employed in tandem (Bluen, 1986), & palliative

rcgponse may be the on.bﬁ option in situations where the objective condition cannot

I
\

' be altered, __(M‘.mt»;g:ﬁc}\;,‘g 962). Examples of such situations include terminal illness or
acute anmety o
b

Under circumstences that allow the individual to affect change, the che.ce of coping
strategy will ;depelld on ‘the interaction between mbjecﬁve" demands {e.g., CHD
diagnosis) and individual characteristics (e.g., components of Type A behaviour)
which influence the perception of the threats associated with the demands (Cooper
& Marskall, 1976; French & Caplan, 1972; Joboston et al., 1990). Failre to
sumigon the necessary resources to ;mplement a coping strategy which effectively
manages the objective demand will ultimately result in strain. Individuals less able
to adapt, and consequentlj less able to. cope with stress, are more likely to
demonstrate psychological, physiclogical and behavioural manifestations of strain
which culminate in disease (Fava et al.,, 1992; Taylor & Cooper, 1989). The
relationship between stress and the development of disease is outlined below,

L
L



Stress and Physical Iliness

It is widely believed that numerous forms of psychosocial stress, be they
occupationel, interpersonal, or circumstantial, precipitate thc. development of
disease (Edwards 8 Cooper, 1990; Kamarck & Jennings, 1991; Marmot f Madge,
. 1987; Russek, King, Russek, & Rusaék, 1990). The experience of stress is presumed
to fam’liﬁate disease development by generating complex and potentially damaging,
neural, hormonal and metabolic responses (Baum, Grunberg, & Singer, 1982).
These respomses result in a temporayy disruption of physiological homeostasis
(Godaert, 1990). Through activation of appropriate adjustment mechanisms,
mm i restored (Cohen & Lazarua, 1979} However, exireme or protracted
stresaors w!:mh iaz:poae tno great & demarm on adaptive mechanisms can result in
an mappropriate stress response which, in turn, can lead to structural ﬁamage
-

e\\eutf into manifestations of psychologlca] and physiolegical ill health (Krantz et al.,

, 1990}, Chronice atress thus has the potential to transform relatively benign

i)

1985},

CHD is an exampile of such a manifestation and is frequently classified as a stress
disease {(Quick & Quick, 1984}). The excessive physiological responses associated
with behavioural stressors have heen proposed as important factors in the
pathogenesis of CHD (Suarez, Williams, Kuhn, Zimmerman, & Schanberg, 1991).
Direct relationships between single stressors or stressful events and fatal and non-

fatal myocardiel infarction® have bqe_ri. established (Kamarck & Jennings, 1991;

8 Myocardial infarction is the death, and subseguent build-up of scardissue, of a
circumscribed area of heart muscle fi.e.,, myocardium) and is the result of an obstructed
coronary artery's inability to supply the myocardium with blood (Stedman's Medical
Dictionary, 1961).
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Selye, 1976; Willich et al., 1993). The manifestation of CHD is dependent on beth
acute precipitating factors and e degree of underlying atherosclerosis’ (Matthews,
1988). An acute precipitating factor, such as the psychological response to stress,
can initiate the neurophysiological activity which triggers a coronary event

(Mittleman et al., 1993; Skinner, 1985; Willich et al., 1993).

Stress promotes the d=zvelopment of atherosclerosis ﬂirough traditional risk factors.
That is, stress raises blood pressure’, heart rate’ and cholesterol levels, and
facilitates the ph;{siologically unjustified release of potentially dazﬁaging
catecholamines™ all of which mcn‘ease the rate of atherosclerotic development
{Glass, 1977a; Johnston et al., 1990; Rozanski, Krantz, & Bairey, 1991; Specchia et
al., 1991). Stress exerts a further negative influence through its association with
Type A behaviour (Howse, 1974; Janisse & Dyck, 1989). Type A's are more
susceptible to experiencing stréss and demonstrate a more negative psychological

and physiological stress response than Type B's {Brief, Rude, & Rabinowitz, 1983;

7 Atherosderosis is the build-up of fatty deposits under the Bning (intima) of the arteries
which ultimately resvlts in arterial occlusion and hence, impeded blood flow {Stedman's
Medlical Dictionary, 1561). Advanced atherosclerosis in the arteries of the heart impairs
the supply of oxygen to the heart muscle which can lead to myocardial infarction or
angina pectoris {Booth-Kewley % Friedman, 1987},

8 Blood pressure is the pressure of blood against arterial walls. Sysiolic bloord pressure
refers to the measurement uf pressure during the raythmical contraction of the heawt
which drives the blood through the aorta and pulmonary artery to the rest of the body
(Stedman's Medical Dictionary, 1961). Diastolic blood pressure alternates with systolic
blood pressure, During the diastolic phase, the heart chambers dilate to accommodate an
influx of blood. Both diastolic and systolic pressure measures are of prognostic
importance (Godaert, 1990).

®  Measurements of the heart rate provide a general physiological indication of the internal
milieu, and a specific indication of psychological or emotional stress (Strasser, 1981).

0 Catecholamines comprise a class of transmitter substances which Julfilt a vital role in the

Jfunctioning of the central and sympathetic nervous systems (Carlson, 1981), Two of the
primary catecholamines are epinephrine and norepinephrine (Carlson, 1981).
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Janisse 3 Dyck, 1989). Type A behaviour has also been empirically linked to the
development of atherosclerosis (Blumenthal, Williams, Xong, Schanberg, &
Thompson, 1978). Given that stress can act as an acute precipitating factor and also
promote the - :a_g,‘;;elopment of atherosclerosis, CHD can be described as a
manifestation of the strain arising from the physiclogical iesponse to psychosocial

strés.‘.".ars.
~CHD: A Strain and Potential Source of Stress

Within the field of siress research, numercus attempts have been made to develop
theoretical models which explain and predict the stress precess {Antonovsky 8 Sagy;
1085), Many of these models can be criticised for tmminaﬁ;xg anelysis of the siress
process at the point of strain (e.g., Hous?e, 1974; Steinberg & Ritzman, 1990). Strain
has the potential to generate mrther stress and render individuals mﬂnerable to
other sources of stress by reducing their capacity for coping (Cox, 1988). It is
possible that strain may act as a precursor of secondary siress and strain (Ram,
Bloomer & Kendall, 1994). Therefore, it is necessary to extend the stress process

beyond the point of strain.

In the context of CHD, subjective responses to a CHD disgnosis may aggravate the
progression of disease (Contrada & Xraniz, 1987). When combined with reduced
coronary reserves, the increases in oxygen demana, Lieod pf'essrure and heart rate
assr.;ciated with the stress response may precipitate cardiac abnormalities in CHD
patients {Speochia et al., 1991). The frequent occurrence of such abnormalities may

advance the progression of CHD. This aggravation may occur through deleterious



physiclogical reactions to stress or through paychological reactions which generate
negative behavioural sesponses to the stress implicit to the disgnosis of & life
threatening Jisease (Contrada & Krantz, 1987; Terry, 1992). It is thuis important to
consider CHD as both a manifestation of physical strain, as traditionally regarded in
the field of stress research (e.g., Holmes & Masuda, 1974; Kasl, 1983; Leventhal &
Tomarken, 1987; Rosenman & Chesney, 1982) and as a source of pasychological and

physiological stress [Rejeski, Morley, & Sotile, 1985).

Bamdm%pmﬂmt(&iﬂgmm&ssﬁmwmehmmrnmnﬁbumam
ﬁxﬂwm thnmtmrchmmmpsycholmmlmponseamtbemm
ofCHDandtheexbmtmwhzchtheyculmmaxemmItispmpwedthatmmm
dimensions ofcardmc patnmﬁs' Typc A behaviour will compo\md the experience of
stress, and conscquenﬂy contribute to subsequent paychologlcal and physiological
gtrain, A further proposirtion is that other dimenaions of behaviour auJEh as
compliance with an exercise programme will reduce the incidence of strain, and
hence, facilitate recovery. The following chapter explores CHD as a source of stress

and subsequent strain.
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CHAPFER 2
STRESSORS AND STRAINS OF CORONARY HEARY DISEASE
The Stress of CHD Diagnosis

A coronary eveni constitutes an objective stressor (Rejeski et al., 1985; Terry,

1992}, It threatens indiwviduals' lives, their physical health, self-image, belisfs, sociat

fiunctioning and emotional stability (Cohen, 1981). In other ‘words, it imposca_

under circumsisnces where fmiture to adjust wil have negative consequences

{Cohen, 1981). Thus, though it is, in rbse]f, a manifestation of strain, CHD iz also the

mmwmwmmmm:mmmcrmgmmmm

and strain is conceptualised in the mode] illustrated in Figure 2.1.

Figure 2.1
Model of The 8 i CHD
CORONARY EVENT / 1 _.I STRESSORS » STRAINS
INTERVENTION - ,
Foychologicsl streszars* Peychologioal
Myocardial infarction Fear of death/disability Anxiety -
| Aagina pectolus Social isclation _ Depression
Coronary artery bypass Changs in employment
graft Loss of incorne Physiological .
Percutaneous transluminal Lose of self-sufficisncy Recurrent atherosclerosis
coronary angioplasty Loss of control
Corona..:y artery Side effects of medication
angiography Emotional instabiity
invalid status
Physical vulnerability
Loss of identity and estsam
Physiological stressars®  *Lists are net exhaustive
Weakened myocardium,
Impaired circulation
Prin
Emergency treatment
Surgery '
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The psychological and physiclogical demands imposed by a coronsgy event sbart
 with the actual incidence of & myocardial infarction or angina pectoris and peraist
long into recovery. While some patienﬁs ma;p-g;pe:rience the relevant stressors at
different times, the sequence ofstresam*\g ouﬂﬁwd below is generally representative

of cardiac patients’ experiences (of. Erdman, 1990; Rejeski et al., 1985}

During the mmnaryepisode,thzimmeﬂiatepsychologicalstremmn&mthngtha

individual is the fear of death, while the physiological stressor is the body's

&d;ushnent to a weakened myocsrdinvm'’ snd the decreased supply of oxygen
resulting from impaired blood circulstion (Rejeski et al., 1985). In the period directly
following the episode, the individual is preamted with a bewlldering sequence of
stressfuil avents. ’I‘heae include the frightening expérience of permstent‘and intenae
'pam, the race to the hosp1tal the ﬁppa,mnﬁy frenetic actmty of med.wal personnel,
andm&cgmcy&eatmentorsurgery,fd}cwedbyzmpoaedmacmatymdhmd
independence (Cay, Zaitsev, & Rudnicid, 1985; Erdmen, 1990; Johnston, 1988).
The acute nature of these events require rapid acfivation of adjustment resources

{Danilewitz, 1987). However, the speed with which they occur prohibits patient

adjustment and provides alarming evidence of the gravity of the patient's condition ‘

(Cay et al., 1985). Typically, these events generate tonsiderable fear which not only
concerns the prevailing fear of death but also the perceived impact the coronary

event will have on subsequent lifestyle (Rejeski et al., 1985). Persistent symptoms,

T The Myoocardium is " thenuddleofﬁwthreelaya'a:fonnmgthewaﬂqfﬂwhmﬂ.ﬂis
mposedofmrrhacmusde and forms the greater part of the hecrt walil. "(Oijrd
Reference Concise Medical Dictionary, I Eclition, 1990p.450).
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shortness of breath, real or imegined angina pectoris', and overall physical
weskness in the da-s foliowing the episode may convince the patient that his or her
disease is unalterable and permanent (Cay et al.,, 1985; Hackett & Cassem, 197 5}.
However, the fears and beliefs generated during this period are so potent and

overwhelming that the patient often denies their existence (Erdman, 1990}.

The transition from high to medium hospital care places a new set of psychological
demands on the cardiac patient (Erdman, 1990; Rejeski et al.,, 1985). With the
immediate threat removed, the patient, has more time and psychological resilience to
reflect on the real significanice of bis or her recent cardiac experience {Hackeit,
1985). On reflection, the patient realises the potentially fatal nature of his or her
coronary episode (Erdman, 1990), For wost, the recent confrontation with death is
perceived as a personal attack (Erdman, 199f). This perception generates an
imbalanice between the patient's psychological resilience and the load imposed upon
him or her (Hackett, 1985}). The imbalance renders the patient vulnerable to the
psychological stressors assomated with the period of recovery which begins in the

hospital and continues long after discharge,

In the recovery period, the constraints of structured hospitai care are reduced or
removed and the patient is compelled to assume personal responsibility for his or

her condition (Rejeski et al.,, 1985). It is primarily during this period, that the

2 Angina pectoris refers to brief and often recurrent pain in the center of the chest which
occurs when the heart's demand for blood exceeds the coronary arteries’ supply,
invariably as a result of coronary artery degeneration {Oxford Reference Concise Medical
Dictionary, Il Edition, 1990). Angina pectoris is induced by exertion or emotion and
relieveld by rest or nitroglycerin. (Eaker, Abbolt, & Rannel, 1989). Nitroglycerin serves
restore blood flow by dilating the blood vessels of the heart.
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patienit iz confronted with the praciical implications of his or her diseage. If the
C o _

practical implications of diseuse arc percyived to be insurmountable, they are ikoly

to be experienced as sources of stress {Froelicher, Myers, Follansbee, & Labovitz,

1993},

The psychological stressors during recovery are numerous and vary greatly between
individuals, At the centre of these iz still the fear of sudden death or reinfarction
(Rejeski et al., 1985; Trelawvny-Ross & Russel, 1987}, While the threat of a second

cardine event may be imaginary (Budnick, 1991}, the vratient's possible change in

employment, family and physical status and fvm'::uomng is real and imposes

additional stressors. The stressors generated bya change in mpioymmt' include
loss of income {Budnick, _1‘991; Rejeski et al., 191}5) and the social isolation derived
from reduced contact with colleagues and f;iends (Rubmman, Weinblatt, &
Goldberg, 1984). Witt-_;intthe family structure, = loss of self-sufficiency and control
and the family's perception of the patient as an invalid may constitute additional
stressors (Budmck 1991; Rejeski et al., 1985). So too may the side effects of drug
therapy, such as insomnia, sexual d}fsﬁmcﬁon, d  ression, and mental confusion
constitute additional stressors {Budnick, 1991; Rejeski et al., 1985). The patient
may also experience psychological stressors in the form of sudden phobiaq_: loss of
concentration, emotional instabﬂiw, unfamiliar feelings of powerlcssne;‘s,; and
hopelessness (Erdman, 1990} and an overniding leoss of identity and esbeem

(Budnick, .991; Froelicher et al., 1993; Wilson-Barnett, 1979).

Given the advances made by medical science and the sophistication and availability

of rehabilitation, many of ‘thcse stressors need nct be chronic (Smith & O'Rourke,
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1988}, Despite this, many patients continue to perceive their cond.itioﬁ as stressful,
and experience the concomitant cardiovascular responses to stress (Smith &
O'Rourke, 1988). The cardiovascular and neureendocrine’® responses to chronic
CHD siressors may disrupt physiological fu.ncﬁbns and either repress normat bodily
defences or nurture pathogenic change (Cox, 1985). Thus, the persistent experience

of stress can contribute to a negative prognosis for recoverv,
The $tress of CHD: Empiricat Evidence

From past research it is evident that CHD is a profound stresscr and that the
resulting psychological disturbances persist long after physical recovery (Terry,
19932), Lloyd and Cawley (1982) observed that 65% of patients admitted fo a
coronary care unit had no history ‘of psychological disorders and remained
psychologically unaffected by their coionary event after one week of hospitalisation.
However, four months Iater, 19% of these patients had developed psychological
disorders (Lloyd & Cawley, 1982). Eleven percent of the patients who were affected
at the frur month follow-up were still experiencing psychological disorders 12
months after the initial event. Thus, there is evidence that psychological disorders
continue aﬂ:er the CHD event and are not necessarily influenced by patients'

premorbid persc1 <'ity (Terry, 1992).

The lack of premorbid influence is apparent when comparing retrospective and

prospective studies (Contrada & Krantz, 1987). For example, the prospective

8 Neuroendocrine reaction. refers to “the system of dual control of certain activities of the
body by means of both rerves and dreulating hormones.”" [Oxford Reference Concise
Medical Dictionary, Il Edition, 1990, p. 464).

- 14 -



Belgian-French Pooling Project (1984}, which evalnated psychological health prior to
the onset of disease, failed to find an-assaciation between myocardial infarction and
psychological distress. The retrospective study of Thiel, Parker and Bruce (1973}, on
the other hand, established a relationship between the diagnosis of CHD and
psychological distress. The comparizon between prospective and refrospective
studies suggests that post-coronary distress can be atiributed to the coronary event

itself and not, to pre-existing levels of siress.

There is also evidence to suggest thot post coronary stress initiates deleterious
cardiovascular reactivity’® (Lassner, Matthews, & Stoney, 1994). Rozanski et al.
{1988) assessed whether there was a causal relationship between laboratory
induced acute mental stress and transient myocardial dysfunction among patients
recovering from a coronary event. Of the 39 patients assessed, 23 (59%) experienced
transient, functional myocardial abnormalities when subjected to acute stress.
Similar results were yielded in a controlled study by Giubbini et al. (1991). In this
study, 20 of the 24 myocardial infarction paﬁcni;s subjected to mental stress
demonstrated cardiac abnormalities. Conversely, mental stress did not induce
cardiac abnormatlities in the 25 healthy subjects {Giubbini et al,, 1991). Stress
induced myocardial ebnormalities can previpitate reinfarction (Dimsdale, 1977:

Engel, 1971; Rozanski et al., 1988). This phenomenon is attributed to the

¥ Cardivvascular reactivity reflects the changes in cardiac and vascular responses fe.g.,
heart rate, blood pressure) between resting physiological levels and levels induced by
intrinsic and extrinsic stimulation (Melomed, Harari, & Green, 1993; Wtaliano, Ruaso,
Buailey, Young, & McCann, 1993). It is established by correlating the independent variable
under examination fe.g., Type A behaviour) with changes in the above measures of
cardbovascular arousal which oceur in response to stressors [Ganster et al., 1991)
Carcliovascular reactivity is considered to be stable over time and over a variety of
conceptually relevant stressors (Lassner et al,, 1994).
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compromised condition and functivn of the coronary arteries which results in
vasoconstriction when patients experience mental stress (Rozanski et al., 1991}
Vasoconstriction of the arteries results in ischaemis'® {Rozanski et al, 1991).
Indeed, in Specchia et al.'s (1991) sample of CHD patients, there was a greater
occurrence of CHD fatalities, and non-fatal cardiac events among patiénts who
demonstrated a heightened cardiovascular response to mental stress than among
patients who did not demonstrate a hyperreactive response to stress. Thus post
coronary siress has the potential to induce both persistent psychological distress
and physioclogical dysfunction. Within the context of cardiac rehabilitation, post
coronary stress has heen found to induce anxiety and depression (Brown &
Munford, 1983). Post coronary stress is also implicated in the further degeneration
of the cardiovascular systém as measured by maximal oxygen uptake. These forms
of psychological and physiological strain hinder recovery from a dardiac event
(Brown & Munford, 1983; Sami, Kraemer, :‘.’:n DeBusk, 1979). As an aim of the
present research is to identify factors which predict prognosis for recovery, anxiety,

depression and maximal oxygen uptale are discussed in greater detail below.

¥ Ischaemia refers to the insufficient flow of blood fo a particular section of the body which
is caused by constriction. or obstruction of the supplying blood vessels (Oxford Reference
Condise Medical Dictionary, IT Edition, 1990). Myocardial ischaemia implies a deficiency
of oxygen in a localized section of heurt muscle caused by tronicnt decreases in blood
supply or increases in oxygen demond, or both (Kamarck & Jennings, 1991}, Angina
pecioris, and ultimately, myocardial infarction, occur as a resiit of ischaemic (Kamarck &
Jennings, 1991; Oxford Reference Concise Medical Dictionary, I Edition, 1990;.
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Psychological and Physiological Outcomesof the Strese of CHD
ologi

Post coronary anxiety and depression are frequently categorised as manifestations of
the strain arising from comn@ induced stress (e.g., Brown & Munford, 1983;
Stern, Pascale, & McLoone, 1976). Indeed, some (¢.g., Budnick, 1991; Cassem &
‘Hackett, 1977; Qentry, Balder, OQude-Weme, Musch, & Géry, 1983; Terry, 1992)
maintain thet the emotional response to a coronary évent im so predictmble that
coronary patients can expect to experience anxiety, followed by denial and'\
depreasion, befq_re: reaching a state of paychological health. Psychological health i
ﬁot, however, agweﬂ Anxiety and depression following a coronary ‘event are
pervasive and axe described as the most formidable problems confronting cardiac
rehabilitation patients (Hackett .& Cassem, 1975}, Moreover, several studies have
indicated that anxiety and depression are the most frequent detmnir‘lants of
persistent invalidism (Brown & Munford, 1084). For example, in a study conducted
by Cay, Vetter, Philip and Dugard {1972), 56% of the sample reviewed remained
depressed or anxious a year after their initial coronary event. In a follow up study,
Singh, Singh, Singh, Singh, and Malhotra (1970), found that 34% of coromary
patients continued to be anxious or depressed two years after their coronary event.
Anxiety and depression exert a deleterious physiological effect (Garrity & Klein,
1975) and have the potential to hinder the rehabilitative process (Brown & Munforﬂ,.
1984). Therefore, it is important that the anxiety w.’ depression affecting cardiac

paﬁehts be examined.
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Anxiety

Anxiety is an emotional condition which is experienced as a debilitating state and
characterised by tension, guilt-proneness, emotional instability, restiessness and
suspicion (Schomer, 1985). Central to anﬁety is the apprehension or dread of leging
something which is perceived by the individual to be intrinsic to his / her existence
as a personality {Drever, 1958; DSM-III, 1980). Anxious individuals frequently show
a pervasive demoralisation which reduces self-esicem to such an extent that
effective coping is impeded (Kiein, 1981). A reiated impedimvent is the all
enconpassing psychiological distress caused by anxiety which prevents the
mdividual from concenirating on anything outside of his / her state of anxiety
{(Mathews, 1990). Oftcn: anxiety is reflected in increased perspiration, respiration,
blood pressure and heart rate (Budnick, 1991; Groenman, Viaeyen, ven Eek, &
Schuerman, 1990), Thie hyperreactivity reflects the high level of vigilance concerning
potential sources of danger and is characteristic of an anxious state (DSM-1II, 1980;
Mathews, 1990}, Though anxiety frequently lacks a specific and realistic .cauae
(Hackett & Cassem, 1978), 1t is-often a product of stress (Dobson, 1982; Endler &

Parker, 1990; Selye, $176).

Anxiety as an outcome of CHD.

Anxiety following a coronary event is typically engendered by the fear of recurrence
and its attendant threat of sudden death, persistent pain, the attributes the patient
assigns to this pain (Groenman et al., 1990), the process of hospitalisation (Walding,

1991) and fears concerning the inability to return to work and maintain financial
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stability and status (Cay et al., 1972; Wilson-Barnett, 1979). Anxious reactions to a
coronury event tend to persist long after recovery (Guiry, Conroy, Hickey, &
Mulcahy, 1987) and reflect a failure to adjust to the consequences of CHD (Gasrity
& Xlein, 1975). Poor adjustment behavionr may be implicated in a negative
prognosis (¢f. Gerrity & Klein, 1975). Anxiety is pervasive among cardiec patients
(Brown & Munjord, 1983). Guiry ej: al. 8 (1987) review of 264 cardiac patients who
had experienced a myocardial m.farchon & year previously revealed that 35.2% still
suffered auxiety. In a sample of 63 myocardial infarction patients, Stern et al. {1976}
found that 30% of patients had clinically significant anxiety six weeks after the
infarction. Qver 16% of the sample were still clinically aunxious at the one year
follow-up,

Other reaearc;h has revealed an assom‘atiqn betweeﬁ the failure to adjuét to the
consequences of CHD, as manifaésted by an;:iety, and reinfarction. For example, the
research of Garrity and Klein (1975), shows that defeciive adjustment behaviour
following a coronary event significantly predicts the occurrence of reinfarction six
months after the initial event. Garrity and Klein's results are suppijried Ey research
detailing the relationship between psychological disorders and CHD mortality (e.g.,
Bruhn, Chandler, & Wolf, 1969; .Segers & Mertens, 1977). It is apparent that anxiety
is a typical response to a primary coronary event and endures long after the
immediate threat has been removed. Hs persistence reflects a failure to rationrﬁiaé
the threat of recurrence and the associated fear. Prolonged failure to ratignalise
these emotions may in turn, contribute to reinfarction (Rejeski et al., 1985).
Therefore, anxiety is considered a manifestation of strein arising from the stressors

intrinsic to CHD which has the potential to exert deleterious physiological and
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psychological consequences, The present research measures the anxiety of & sample
of cardiac patients following six months of cardiac rehabilitation and identifies the
sxtent to which it is effectsd by components of serobic exercise "and Type A

behaviour.

Depression

Depresm’oﬁisapatm of affects, cognitions and behaviours and not a discrete
entity (Gilbert, 1991). It is manifested by an abnormal state of excesaive melancholy
which is aocompai%ed by loss ef spontaneity and feslings of | pessimism, nihilism,
uncertainty, inadequacy #énd hopelessness {Beck, 1970; DSM-IV, 1994; Oxford
Dictionary, 1982]. Central to depression is the loss of enjoyment or interest in
practically all usual activities (DSM-III, 1980}, These features of depression can vary
in intensity and combination {Gilbert, 1991). Depression is further associated with a
generalised expectation that life outcomes are uncontrolleble {Hildebrand-Saints &
Weary, 1989). In terms of the learned helplessness model of depression, the
underestimation of personsl control over events can be attributed to depressives’
distorted perception of response-ouitcome relationships (Seligman, 1975). The
traditional model of mental health holds that depression stems from distortions of
reality, cog:ﬁiﬁve biases and irrational beliefs {Tang & Critelli, 1990). Similasly, in his
cognitive model of depression, Beck {1967; 1987) argues that the pessimistic view
depressives take of themselves and the world is a product of an illogical

interpretation of reality.



According to Selye {1976), depression is a .primary response to siress. As a response
to stress, depression may represent a positive coping mechanism. Depression may
facilitate detachment from a stressful situation and thus provide an opportunity for
mdividual growth and insight (Gut, 1989). Conversely, depressior can be so
debilitating as to prevent the depressive from making sense of his / her stress and
consequently, pre-empt constructive coping (Endler & Parker, 21990; Gut, 1989).

Therefore, depression can be both productive and counterproductive.

Depression is a typical respouse to the stress of a cardiac event (Brown & Munford,
1983). Cardiac patients' depression originates from fears concerning a perceived
inability to function normally (Budnick, 1991; Wilson-Barneit, 1979) and a belief
that the cardiac event will imit the amount of contrnl they exert over their lives
{Finnegan & Suler, 1985). A further source of depression among CHD patients is the
belief that numerons changes are required and that they lack the resources or
suppori necessary to implement them (Budnick, 1991). These fears and beliefs may
be coupled with a loss of confidence, decreased libido, threat of dependency, sense
of uselessness and insecurily, and a diminished sense of integrity (Cay et al., 1985;
Hackett 8 Cassem, 1982). The loss of esteem resulting from imposed or imaginéd
invalidism generates further depression which may contribute to reinfarction (Brown
& Munford, 1984). Depression also disrupis CHD patients' physical, social and
occupational activities and is associated with the physiologically unjustified stress

and fear related to invalidism {Finnegan & Suler, 1985).
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Severe post coronary depression is pervasive and affects over a third of cardiac
patients (Guiry et al., 1987). While a spontaneous reduction in depression is likely
to occur within six months of a coroniary event, a substantial number of patients
continue to be depressed after the six month fo one year follow-up (Mayou, Foster, &
Williamson, 1978; Stern et al.,, 1976}, Kavanagh, Shephard and Tuck (1975}
assessed the incidence of depression among 96 cardiac patients after 16 to 18
months of participation in a cardiac rehabilitation programme. The resuits indicated
that 36% of the sample were severely’® depressed while 25% were moderately
depressed. The incidence of hyp;ertension, elevated blood pressure and angina was
greater among the severely depressed group (Kavanagh et al.,, 1975). Thus,
depression was associated with negative health outcomes. A four year follow-up of
44 of the severely depredsed patients found that 22 were still suffering severe
depression (Kavanag}i, Shephard, Tuck, & Qureshi, 1977). Twenty two percent of
Stern et al.'s. (1976} sample of 68 cardiac patients reported symptoms of depression
both at six weeks and six months after their myocardial infarction. After a year,
significant depression was still evident in 70% of these patients (Stern: et al., 1976).
As a product of the numerous stressors of CHD, depression is a pervasive and
persistent psychologicai manifestation of sirain. The present research will identify
the existerice of depression following six months of participation in a cardiac

rehabilitation programme. It will also examine the extent to which cardiac patients'

16 Subjects were classified as severely depressed when their scores were in excess of 70
units (2 standard deviation points above the expected valie} on the D scale of the
Minnesota Multiphasic Fersonality Inventory (MMFP]) (Kavanagh et al., 1975). In theory,
soores in excess of 70 units on the D scale of the MMPI should only beach;euedby&?ﬁ%
of the population (Kavenagh, Shephard, & Kennedy, 1977). Subjects with scores between
60 and 70 units were dussified into an ‘intermediate’ or moderately depressed group
(Kavanagh et al,, 1975).

- 09 .



depression is ameliorated or exacerbated by components of aerobic exercise and

Type A behaviour.
Physiological Strain

Complications of underlying atherosclerosis form the foundation of CHD {Rosenman
& Chesney, 19832). While there are numerous méans of limiting the effects of
atherosclerogis, persistent stress may result in the recurrent development of
atheroaclerosis. As will be discussed, the existence of atherosclerosis is indicated by
maximal oxygen uptake. This discussion is preceded by a description of the process
of atherosclerotic development. Ai“._herosclerosis is initiated by the fonnation of a fatty
sheer;, comprised of cholesterol and fat, around lesions in the elastic layers of the
arterial walls (Budnick, 1991; Goldberg, 1978). In time, the fatty sheen bursts,
releasing its contents. Conpective tissue is then generated to encompass the
damaged area {Goldberg, 1978). Termed fibrosis, this process culminates in the
formation of plaque, which extends into both the lumen and wall of the artery
(Goidberg, 1978; Kamarck & Jennings, 1991). A build up of plaque vltimately
deprives tissue of blood and, therefore, results in angina pectoris or myocardial
infarction {Goldberg, 1978). Alternatively, the plague may rupture and release debris
and blood clots into the bloodstream, which may in turn, result in coronary
thrombosis'’ {Goldberg, 1978; Kamarck & Jennings, 1991). Rupture of the plague is

thought to occur in response to acute vascular or blood pressuré changes (Millar-

7 Coronary Thrombos's occurs when a dot comprising blood and lipid elements occludes
the coronary uiteries (Ramarck & Jennings, 1591}, The formation of the biood clot iz
invariably the result of degeneration of ihe arterial walls (Stedman's Medical Dictionary,
1961)
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Craig, Bishop, & Raftery, 1978). In turn, these changes are often a response to

stress {Carlson, 1981).

A number of curative measures are employed to attenuate the effecits of
atherosclerosis. these include, diverting blood-flow from an occluded coronary
artery to a vein which has been surgically grafted onto the heart {i.e., coronary
artery bypass graft'®), non surgical dilation of obstructed vessels {i.e., percutaneous
transluminal coronary angioplasty'”) and medication (Qrha, Nikolaeva, & Velaseo,
1985}. These measures are curative rather than preventative and atherosclerosis
may recur if the facters initiating its development persist. An example of this
phenomenon is the persisteat experience of stress. That is, stress generates exireme
increases in the discharge bf catecholamines and the reactivity of the cardiovascular
system (Carlson, 1981; Matthews, 1988) which perpetuate the development of
“atherosclerosis (Eliot, 1979). Thus, if stress persists, then physiological strain, as
indicated by atherosclerotic development, is likely to recur. The existence of
atherosclerosis can be determined by measuring maximal oxygen uptake. The

relationship between atherosclerosis and maximal oxygen uptake is outlined below.

\aA coronary artery bypass graft is an invasive surgical procedure which involves the

aitachment of a section of healthy vein or artery to an occluded coronary artery at poirts
before and after the site of occlusion. The procedure serves to bypass the occluded
segment, and thus, restore blood flow to effected areas of the heart, relieve angina
pectoris and reduce the risk of myccardial infarction {Oxford Reference Concise Medical
Dictionary, Il Edition, i990).

¥ Percutuneous transluminal coronary angioplasty is a nonsurgical approach to dilating
occluded arteries by mechanical force (Rent, 1987). Small collapsed balloons attached to
flexible cathelers, are directed by means of X-ray screening to the site of occlusion where
they are inflated (Kent, 1987} Inflation. of the balloon serves to dilate the artery. On
completion of this procedure, the apparatus is withdrown. Sucvessful dilation is defined
as a minimum of a 20% increase of the artery's diameter (Detre et al.,, 1988),
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Any disease within an organ or system reduces reserve capacity, which in tum,
hinders the body's ability to respond tc increasing physiolegical demands {Jones &
Campbell, 1982). The organs and systems of the body generally have a substantial
reserve and thus, clinical symptoms only become apparvent with a significant loss of
capacity {Jones & Campbell, 1082). This is particularly true of the cardiovascular
system where substantial loss can occur hefore the system's capacity to meet the
demands of everyday activities is compromised (Jones & Campbell, 1982). For
example, arteries narrowed by atherosclerosis are still able to supply sufficdent
oxygenated blood during sedentary activities (Sharkey, 1984). Therefore, providing
the cardiovascular systemt is noi .subjected to vigorous activity, the signs and

symptoms of underlying atherosclerosis will not be detected {Sharkey, 1984).

In many cases underlying atherosclerosis is only evident when the heart is deprived
of oxygen (Sharkey, 1984). Among people with CHD this can occur during vigorous
exercise when the oxygen demands on the heart are increased (Jones & Campbell,
1982; Sharkey, 1984). This de must be met by an increased supply of oxygen
to the heart (Cornett & Watson, 1984}. An increased supply of oxygen is achieveti by
an enhanced flow of coronary blood (Cornett & Watson, 1984). Atherosclerosis
causes the occlusion of arteries which limits blood flow (Goldberg, 1978). Where
coronary arteries arve obsiructed by a build-up of atherosclerosis, the resulting
impeded flow of blood reduces the supply of oxygen to the heart (Crean & Fox, 1987;
Posner, Gorman, Klein, & Woldow, 1986). Thus, an imbalance between the oxygen

demands of the myocardium and the volume of coronary blood flow occurs (Cornett
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& Watson, 1984). The point at which this imbalance materialises is termed the
ischaemic threshold and is often experienced as angina ﬁectoﬁ"s (Corﬁctt & Watson,

1984; Crean & Fox, 1987).

‘The severity of coronary disease and the ischacmic threshold are inversely related.
As the severity of coronary diseasse increases so does the ischaemic threshold
decrease {Cornett & Watson, 1984}, In other words, the sooner the ischaemic -
threshold is reached during exercise, the greater the extent of atherosclerosis. This
relationship translates inte a poor prognosis becsuse the presence of angina
pectoris during vigorous exemis;: predicts an mmﬁseﬁ risk of future fatal and non-

fatal myocardial infarition {Crean & Fox, 1987).

The ischaemic threshold can be determined by measuring maximal oxygen uptake
which is symbolised as VOgomax (Cornett & Watson, 1984; Holloszy, 1983). VOgmax
provides a measure of the greatest amount of oxygen used by an individual during
physical-cxertion (Comett 8 Watson, 1984; Crean & Fox, 1987). It reflects the
maximal capacity to enhance blood flow and thus, the ability to meet the increasing
oxygen idemands of the hody's tissues {Comnett & Watson, 1984; Fletcher et al.,
1992; Jones & Campbell, 1982}, Conversely, reduced maximum oxygen uptake
during exercise will reflect an inadequate flow of oxygenated blood to the heart
{Jones & Campbell, 1982) and consequently, the existence and extent of
atherosclercsis {Posner et al., 1986). Because VOpmax pravides an index of the
cardiovascular system's ability to utilise oxygen (Jamieson & Lavéie, 1987}, it is
widely used to determine cardiorespiratory fitness (De Ge’as; Van Doornen, &

Orlebeke, 1993; Desharmais, Jobin, Coté, Lévesque, & Godin, 1993; Pierce,
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Weltman, Seip, & Snead, 1990; Weltman et al., 1990), the severity of CHD (Bruce,

1971} end prognosis for recovery or reinfarction (Sami et al., 1979).

While maximal oxygen uptaké ‘can be enhanced through aerobic exercise (Weltman
et al.,, 1990), it will also be reduced if factors {e.g., stress} which initiate the
development of aﬂlerosc.lcrosis.. persist (Posner et al., 1‘986}. A deterioration. of
maximal oxygen uptake will thus indicate the further degeneration of the
eardiovmﬁlar aystem, and conseqguently, the presence of iecurrent strain.
Conversely, enhanced maximail, oxygen uptake will reflect physiological recovery.

o Therefore, maximal oxygen uptake provides an index of physiological strain, namely

| recurrent athmaqleroais.
y

Prognosis for Recovery

Considerable advances in the treatment of CHD and the subsequent reduction of
CHD related deaths have occurred within the domain of medicine (Smith &
O'Rourke, 1988). The persistently high percentage of individuals left disabled by
CHD does not reflect the advances made by medical science (Smith & O'Rourke,
1988). Nor too, de the numbers of people afflicied by secondary CHD. Indeed, 50%
to 70 % of CHD muortality occurs among individuals with a history of documented
CHD {Gordon & Kannel, 1971; Kamarck & Jennings, 1991). Among those patients
who do survive an initial event, a significant number resist the necessary steps to
recovery (Bass, 1984; Gundle, Bozmar, Tate, Raft, & McLaurin, 1980; Heller, Frank,
& Kornfeld, 1974) and remain, to varying degrees, physically, psychologically, and
socially handicapped {Erdman, 1990). Clearly, there is a profound need to identify

faztors which predict prognosis (Powall & Thoreson, 1985},
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While knowledge of the factors implicated in the development of disease has
advanced considerably, the ability to p;‘edict prognosis is still limited (Marmot &
Madge, 1987). The limit in extant powers of prediction can be attributed to an
inadequate consideration of psychoso_s:ial facters in the pathogencsis of disease
(Marmot & Madge, 1987). Given tbatlrcscarch has ‘identificd at least 246 factors
which relate to increased risk of CHD .(Ho_pkins & Williams, 1981}, it would be |
beyond the scope of the present research to consider all potential predictors.
However, a review of the literature has revealed two factors which are particularly
relevant to the predicton of prognosis, namely Type A behaviour and aerobic
exercise (nembfoski et al., 1989; Holmes & Roth, 1983; Morris et al., 1990; Ohman
et al,, 1989). The present research will attempt to identify the components of both
Type A behaviour and aercbic exercise which predict prognosis for recovery or

reinfarction among CHD patients.
Conclusion

The stress theory and empirical studies reviewed in this chapter attest to the
inadequacy of considering CHD exclusively as an endpoint measuring strain. A
coronary event is also a discrete, obiective stressor {Rejeski et al., 1985; Terry,
1992), which initiates a further series of potentially stressful events (Cohen, 1981).
Moreover, the stressors associated with a coronary event are not confined to the
initial denger period but extend into convalescence and beyond physiological
recovery (Terxy, 1992). Further, these responses, together with the patient's
newfound physical status, require perpetual readjustment (Cay et al., 1985). Thus,

both the actual coronary event and the process of adjustment and recovery are
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sotirces of siress. These strescors have the potential to genermte substantial
psychological and physioclogical strains. specifically anxisty, depression and

recurrent atherosclerosis.

Based on the premise that CHD generates psychological stress which, ‘in tur,
contributes to further strain, the preaent reseasrch aims to examine psychological
and behavioure] responses to the sitress of CHD and the extent to which these
‘responses predict stin. To this end, the present research will develop and test a
model of prediciors of CHD prognosis (#ee Chapter 8). The predictor variables
' included ﬁ&w‘médéi'wﬂl be oomponcnts of exercise and Type A behaviour. Prior to
developing the model of predictors, the present research will sstablish whether
exercise tme the potenti.d fo ameliorate the consequences of CHD by comparing the

olesd snd peychological levels of atram of exercising and non-exercixing
groups of cardise patients (sse Chapter 6). Ths jresent research will then identify

the Type A ecimpmenta which characterise cardiac patients’ behaviour (see Chapter
7). The Type A components relevant to cardiac patients will be included with the

measures of exeircise compliance in the model of prcdictors of prognosis.
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CHAPTER 2

THE IMPACT OF EXERCISE ON THE STRESS-STRAIN PROCESS
Exercise Based Cardiac Rehabilitation

The World Health Organization {1964) defines cardiac rehabilitation as the "sum of
activity required to ensure cardiac patients the best possible physical, mental, and
social conditions so that they may by their own efforts regain as normal as possible
a place in ﬂﬁe community and lead an active, produciive life” (QOldridge, 1988, p.43).
It is a lifelong process whith beging immediately following the cardiac event, or the
treatment thereof (Wagner & Williams, 1987). Two fundamenial goals underlie
cardiac rehabilitation. The first is to remove any physical or psychological obstacles
that hinder the patient's ability to resume a full and productive life, and the second,
to reduce the patient's risk of suffering a second corobaty event (Wagner & Williams,
1987). Central to most formal cardiac rehabilitation is an exercise programme which
is gonducted in a group setting, under medical supervision {Cay et al., 1985;

Oldridge, 1988; Wagner & Williams, 1987).

Participation in an ezercise based rehabilitation programme is a deliberate attempt,
to master the psychological and physiclogical distabilities caused by CHD, It is an
active response to an objective demand that has been pérceived as being stresafui
and as having potentially debilitating consequences (Soloff, 1978b). Involvement in a

rehabilitation programme szllows patients to perticipate actively in their own
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recovery and gein confidence from the fact that supervised physical activity is both
feasible and safe {Cay et al., 1985). Participation in such a programme restores &
measure of control to the course of recovery and thus kieips to reduce the depression
typical of the post coronary period (Scloff, 1978a; 1978b). The ability to exercise
also provides patients and their families with tangible evidence of patients' increased
physical improvement {Naughton & Hellerstein, 191;' 1). Confidence in their °
increasing physical mastery enhances cardiac patients’ adjustment to CHD (Rejeski
et al., 1985). Restoration of confidence in the ability to perform physical activities is
vital to recovery from a coronary event {Allen, Becker, & Swank, 1990). The present
chapter examines the effect of exercise on cardiac patients’ psychological and

physiological health and reviews.the research péertaining to this relationship.
Aerobic Exercise Defined

Aerobic exercise is defined as the repeated "... movement of large muscle masses
against Mtile resistance” (Hammond, 1985, p.276). Performed regularly, aerobic
exercise increases blood circulation, oxygen distribution, and the release of those
metabolites® necessary for the dilation of blood vessels and ultimately, reduces
peripheral resistance and improves maximal cardiac output® (Hammond, 1985). In
addition, aerobic exercise reduces resting and sub maximal heart rates, blood

pressure and catecholamine levels (Hartley et al., 1987). Regular acrobic exercise

% Metabolites are products involved in. the process of metabolism which are usually
concerned with the break down of chemical compounds and are frequently accomparnied
by the iberation L.} *nergy (Stedman's Médical Dictionary, 1961).

2 Maximal cardiac output refers to the amount of bood ejected by the heart which in turn,

determines the amount of blood which is delivered to the exercising muscles (Fletcher et
al., 1992).
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improves the overall condition of the cardiovasculer system in healthy individuals,
and retards cardiovascular performance decrement in individuals with CHB
{Fletcher et al,, 1992; Schneider & Reed, 1985). Moreover, aerobic exercise induces
a period of relaxation which serves to block the physiological arousal induced by

stress {Ledwidge, 1980).
The Effect of Exercise on Physiological and Psychological Processes

Aerobic exercise modifies the psychological and physiclogical strain imposed by post
coronary stress {Holmmes & Roth, 1985). Exu'cise. influences the experience of siress
through both physiological and cognitive mechanisms. In terms of physiology,
exercise augments adrensl activity, which causes an increased reservoir of the
steroids needed to oppose the impact of stress {Michael, 1957). Habitual exercise
reduces the physiological response to stressful stimuli (Camtor, Zillman, 8 Day,-
1978; De Geus, van Doornen, De Visser, & Oflebeke, 1990) and increases immunity
to a wider range of potentially stressful stimuli {Selye, 1974). Through mobilising
adaptive responses and increasing resistance to powerful stressors, vigorous
exercise serves to relax the individual and ensbles him or her to withstand
psychological frustration (Seyle, 1976; Wood, 1977) and hence, manage stress

(Follsins & Sime, 1981).

Increased fitness permits quicker physiological recovery from stress induced arousal
and thus, enhances resistance to protracted, potentially demaging, sympathetic
activity (McGlynn, Frankiin, Lauro, & McGlynn, 1983). Indeed, exercise reduces

cardiac rehabilitation patients' heart rates, blood pressure and serum cholesterol
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‘and catecholamine levels and improves their functional capacity {Fletcher et ai.,
1992; Sharkey, 1984). All of these measures indicate a reduction in the stress
response, namely, excessive sympathetic activity {Holmes & Roth, 1985; Widimsky'

& Broustet, 1985). -

Exercise also exeris an influence on cognition by occupying cognitive processes to
the exclusion of anxiety provoking stimuli in CHD patients (Folkins & Sime, 1981).
In this way, physical activity distracts the individual from the processing of negative,
atress induced, emotional states such as the anxiety (Wood, 1977), anger and fear
(Folking & Amsterdem, 1977) typically experienced by CHD patients. Exercise
provides a regpite from stress and thm‘éfore, facilitates more effective coping (Brown,
1991). Further, the ability to perforin repeated, incremental exervise queils anxiety
concerning reinfarction for it demonstrates to the patient that he or she is able to
exert substantial physical effort without being limited by cardiac symptoms (Soloff,

1978h).

Exercise also reduces affective disorders by enhancing hody image {Goldberg &
Folkins, 1974}, sense of well-being (Folkins & Sime, 1981), self-concept and social
adjustment {Layman, 1974), all of which accelerate CHD patients' return to work
(Smith & O'Rourke, 1988), Return to such chosen activities as work is indicative of
psychological recovery (Greenland & Briody, 1984). Thus, in addition to regulating
the form and intensity of disturbances which exist within the cardiac patient's
internal physiological environment (Folkins & Sime, 1981), exercise enhances

cardiac patients’ positive emotions.



physiclogics] end peychologicsl theory supports the moderating effect of
exercise on the streams-strain relationship, the empirical evidence is equivoesl
(Kinnaird, Yoham, & Kieval, 1982). On the one hand, there is considersble evidence
of the positive convequences of exsrcise programmes for CHD patients. Folkins
(1976) and Stern, Gorman and Kaslow (1983) have found that physical fitness

reduced anxiety and depression among CHD patients. Shephard Kavanagh and

'_mam(lmmmmatmﬂmcpamwdmandmmctym

hngmﬁmﬂy reduced following a one yesr, exercise based rehabilitation progeamume.
Decresses in cardiac patients' anxiety and diseblement perception following a six
month ezervise programme have been demonstrated by Erdmen, Duivenvooeden,
Verhage, Kaxemier and Hugenholz {1986). Schomer and Noakes (1983} have shown
that participation in a six mmtl:; emr.ﬁse. programme reduced cardiac patients’
incidence of depression and fension and enhanced their emotional stability.
Similarly, Valliant and Asu {1985) found that participation in a 12 week structured
exercise pro#amme increased s.clf-esteem and reduced depression. Kavanagh et al,
(1977) followed 44 severely depressed cardiac patients who were participants in an
exercige programme over a period of four yéara. The results of the four year follow-
up éssesmnent indicated that the significant reduction in depression which ocaurred
was related to participation in the programme. These studies suggest that aerobic
exercise reduces the intensity of psychological manifestations of strain experienced

by CHD patients.



Other studies yield less convincing results of the positive psychological effects of
exercise programmes on CHD patients. For example, the results of the
prerandomisation exercise programme of the National Exercise and Heart Discase
Project (NEHDP) indicate that, while exercise reduced depression among CHD
patients, it increased anxiety levels (Stern & Cleary, 1981). Van Dixhoorn, der Loos,
and Duivenvoorden (1983) report similar results in a controlled study comprising
myocardial infarction patients who participated in a programme which combined
exercise with relaxation training, After participating in the programme, patients
demonstrated a decrease in disablement perception and an increase in feelings of
well-Leing. However, these patients’ ans sty levels also increased (Van Dixhoom et
al., 1983). The increased anxiety in these samples supports the notion that exercise
may actually accelerate stress hormone production and thus, exert negative |

psychological effects (Holloszy, 1983).

Civen the existence of conflicting findings it is not possible to make categorical
statements regarding the benefits of exercise on the degree of cardiac patients'
psychological sirain. Conflicting findings also serve as a reminder that extant
knowledge is suggestive and incomplete (Holloszy, 1983; Widimsky' & Broustet,
1985). While research has consi-stenﬂy shown that exercise reduces depression, its
position regarding the effects of exercise on anxiety is equivocal. Persistent anxiety
hinders the process of psychological and physiological recovery from a cardiac event
(Brown & Munford, 1983; Garrity & Klein, 1975). As aerobic exercise i1as the
potental to ameliorate the negative consequences of anxiety (Folkins & Sime, 1981;
Wood, 1977) the present research will investigate the relationship between exercise

and CHD patients' anxiety.
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Several__ studies revort significant physiological improvements ‘among cardiac
rehabﬂii;ation patients} following participation in an exercise programme. Grodzinski,
Jetté, Blimchen, and Borer (1987) found that patients assigned to a four week
exercise programme demonsirated a significainx improvement in maximal oxygen
uptake, The conirol group, whose programme comprised relaxation classes
combined with light exercise, showed & reduction in maximal oxyger uptake
(Grodzinski et al., 1987). Bet':ll and Mullee (1990) report similer results in a
controlled, randomised study of exercising and non-exercising cardisc patients. In
their study, the maxxmal oxygen uptake of the 99 exercising patients was
significantly greai:er than the 101 non-exercising patients (Bethell & Mullee, 1990).
Moreover, the incidence of angina pectoris among the exercising group fell by 1(%,
but increased by 60% among the non-exercising group (Bethell 8 Mullee, 1990). The
NEHDP results demanstrated a significant improvement in maximal oxygen uptake
among post-infarction patients following participation in an exeicise programrie

(Stern & Cleary, 1981). -

The relationship between exercise and a reduced incidence of CHD mortality has
also been examined. In a Finnish study, myocardial infarction patients were
randomly assigned to either an intervention or a control group (Kallio, Haméldinen,
Hakkila, & Luurila, 1979). A primary component of the intervention was an exercise
programmie. At the three vear follow-up, the incidence of CHD mortality among the
control group was significantly higher than among the intervention group (29.4%
versus 18.6%) (Kallio et al., 197§). Kellerman (1973) revealed & mortelity rate of 6%.

for CHD patients participating in a long term exercise programme, compared with a
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mortality rate of 22% for patients who d}‘\??ped out of the programme .and patients
participating in a short term exercise p;ogramme. In & similar study, annusl
“mortality rates of a control group wcre 4.3% as opposed to the 2.1% exhibited by
the exercise group who had attended the programme for three years (Hellerstein &
Franklin, 1984), Shephard, Corey and Kevanagh's {1981) retrospective review of
exercise programme compliers and drop-ouis established that drop -outs were more
prone to reinfarction. Compelling evidence is also supplied by O'Conner et al.'s
(1989) meta-analysis of 22 rendomised exercise trizls involving myocardial
infarction patients. The analysis reveals that participation in an exercise programme
is asscciated with reduced cardiovascular and sil-cause mortality for three ysars
after participation and a significant reduction in sudden death for the year following

participation {O'Conny¢ et &l., 1989].

Indirect support for the beneficial effects of habitual exercise is provided by recent
regearch co:;ducted in Germany (Willich et al., 1993} and America .(hﬁttleman et al.,
1993}, The two studies indicate that while sporadic exercise can trigger a myoecardial
infarction, regular exercise provides considerable protaction against such
occurrences. Bach using over a thoussnd myocardial patients, these controlled,
epidemiologic studies investigated the relationship between sudden strenuous
physical activity {e.g., gardening, walking up stairs, housework) and the onset of
myocardial infarction. The authors report that in comparison to less strenuous or
sedentary activities, the risk of a myocardial infarction during, or shostly after
strenuous exercise was two times greater in the German study (Willich et al., 1993)
and six times greater in the American study {Mittleman et al., 1993). However, this
ratio did not apply to individuals who habitually exercised four to five times per

week (Mittleman et al.,, 1993; Willich et al.,, 1993). Indeed, little to no excess risk

- 37 -



was reported for these individuals {Curfman, 1993). Similarly, participents in both
studies who had & lmown history of CHD did not demonstrate a higher risk than

their previously healthy counterparts (Mittleman et al., 1993; Willich et al., 1993},

Thcstudiesmiemdaﬁwemmthatattcndinganmpmme enhances
CHD patients’ physiological condition and reduces the incidence of fatal and non-
fatal rmnfarctlm. However, other studms engure that the relationship between
exercise and :mmwed prognosis remains suggestive. For example, the Ontario
Exercise-Henrt Qodlabnratxvc Stndy {OEHCS) failed to demonstrate 2 significant
d]ﬂ’arenm betwoen. the morbidity and mm’tahty rates of a post coronary exercise
. training group and a non-exercising group (Pisa, Denolin, & Lamm, 1985). These
findings Wt the incotisistenicy of research into the beneficial effects of exercise

on CHI patients.

Limitations of Past Research

The conﬂmtmg results yielded by both psychological and physiological studies may
be due to methodological flaws, First, several of the studies which failed to find a
significant relaﬁons}ﬁp between exercise and diminished strain {e.g., NEHDP, 1981;
Vailiant & Asu, 1985) included an exercise programme of insufficient length (i.e., six
and 12 weeks, respeciively). Significant changes in body chemistry require
approximately four months of regular exercise training (lsmail & Young, 1977).
Consequently, alterations in personality factors associated with body chemistry
would not occur within a short space of time (De Gzus et al., 1993; Folkins & Sime,
1981). As the therapeutic benefits of exercise only become apparent after six months

of participation in an exercise programme (De Geus et al., 1990; Erb, Fleicher, &
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Sheffieid, 1979;_’_Shephard, 1979), it is possible to conclude that longer programmes
would have Ifiéided significant results. Support for this possibility les in the fact
that those studies which reported an increase in anxiety (e.g., the NEHDP, 1981)
included exercise programmes lasting six weeks, while these studies which included
exercige programmcs of three or more months (e.g., Stern et al., 1983) reported
reductions in anxiety. Second, the absence of non-exercising control gmu];rs {e.g.,
Kavanagh et al.,, 1977; the prerandomisation exercise programme of e fIEHDP
1981} makes it impessible to determine whether any improvement was a "result of

maturation eifects or of exercise per se.

A third weskness characterises several of the studies which compared the CHD
morbidity and mortality retes of cardiac patiénts who participated in an e:z'ei;'cﬁse
programnme with those of patients who dropped out of the programime (e.g.,
Kellerman, 1973; Shephard et al., 1981), These studies t‘aﬂed to- esiabhsh the drop
outs' reasons for non-comphanoe Thus, they have been unable to establish whether
underiying CHD morbidity caused paiients to drop out and subsequently,
experience a secondary event, or whethér, secondary events , were the result of
patienis' failure to comply with the exercise programme. Thus, these studies are
unable to establish the direction of the relationship between non-compliance and

anxiety, depression and recu.rent cardiac events,

Though the positive effect on global phjaical and psychological health has yet to he
conchuded, habitual exercise does reduce biood pressure and heart rate {Astrand &
Rodahl, 1977). These reductions are associated with less ischaemia and an
enhanced ability to performm more work without experiencing angina pectoric

(Fletcher et al., 1992; Hartley et al,, 1987). There i also a growing body of
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suggestive evidence indicating that exercise is a natural bodily defence against
atherosclerosis and the consequences thercof (Oberman, 1983). Moreover,
numerous studies have shown that exercise promotes psychological health {Brown,
19G1). It is perhaps for these reasons that exercise continues to be prescribed by
phymmsms te combat anxiety (Dishman, 1985), depression (Smons, McGowau,
Epstein, Kupfer, & Robertson, 1985) and stress {Crews & Landers, 1987) and
constitutes s primary component of cardiac rehabilitation programm.es {Oldriclge,

1988).

To justify the continued inclusion of exercise in cardiac rehabilitation, the role of
exercise should be clarified. Therefore, the aim of the first study of the present
research is to establish if txercise reduces anxiety, depression and the mc:dence of
recurrent cardiac events. This siudy is designed to overcome the aforementioned
limitations of past research. This will be achieved by comparing ca:rd imc patients
who have participated in a six month exercise programme with a control group of
patients who withdrew from the same programme. This study will supersede pai.st
research by determining the control group’s reasons for leaving the programme. In
identifying the group's reasons, this study will establish whether debilitating CHD
symptmﬁa preceded the decision to withdraw and were responsible for subsequent
coronary events and increased levels of anxiety and depression. Alternatively, this
study will show that the control group's incidence of anxiety, depression, and
coronary events can be attributed to their failure to exercise. Thus, ut wﬂl be able to
establish the direction of the relavionship between exercise and CHD related
peychological and physiological ill health. The rationale for this study is discussed

in greater detail in Chapter 5.



Measures of Compliance

Research concerning the frequency and duration of exercise required to reduce CHD
rislk is limited and inconsistent {Lakka et al., 1994). In order to clarify the role of
exercise more precisely, research must extend Beyond a mere comparison between
exercising and non-exercising groups 1o include an investigation of the meana by
which exerci 'exerts a positive effect on psychological and physiological prognosis,
This can be achieved by investigating the nature of compliance with préscribed
exercise programmes. Past research has tiypically investigaied compliance
exclusively in terms of attendance (e.g., Blumenthal, Williams, Wallace, Williams, &
Needles, 1982; Digenio ‘et al.,, 1991; Oldridge & Jones, 1983). Enhanceti
cardiorespiratory fitness occurs as a result of the duration and ﬁ'equeﬁcj .(i.e.,
attendance) of exercise {Pollock, Miller, Linnerud, & Cooper, 1975; Rejeski, Morley,
& Miller, 19864; S_ieala, Hagberg, Hurley, Ehéani, 8 Holloszy, 1984). Indeed, to
achieve a true training effect, patients need to exercise three times a week for 20 to.
40 minutes at 50% of their maximal oxygen uptake (Oberman, 1983). Only under
these circumetances will relevant systems be sufficiently activated to exert a
physiological effect (Cupelli et a'J.., 1984). Therefore, attendance figures alone, are
insufficient for the prediction of prognosis. A comprehensive assessment of
compliance should also inslude a measure of the duration of exercise performance
(Sharkey, 1984). Thus, a further-aim of the present rescarch is to address this
ceiticism of past research by including both measures in an assessment of the
relationship between exercise compliance and cardiac patients’' physialogical and
psychological condition.

- 41 -



Concilusion

Seen from a genersl perspective, aerobic exercish plays a definitive role in e
fegm;ﬁm and enhancement of paychological functioning (Folkins & Sime, 1081). It
mmulteneously distracts from minor stressors, increases reéié;taﬁcc to unavoidable
siressors and improves stress mansgement abilities (Selye, 1974; Wood, 1977). With

: to ¢ardiac rehabilitation, exercise is believed to affect prognosis by retarding
the development of atherosclerosis {Obermam, 1983), restoring cardiorespiratery

fitnows {Morris et al, 1990; Schowider & Reed, 1985; Shephard, 1985} snd

modifying thé sivess-strain refationship charactmsuc of the post-coronary peziod
(Holmes & Roth, 1985; MdGlynn et al., 1983). However, the existefice of conflicting
results regarding the sifect of exercise on prognosis clearly indicates that this belief
" requires confirmation. A further indication is that any attempta to confirm and
define the effect of exercise must iriclude both measures of complirnce, nawmely, the
- frequency and duration of axerase An aim of the present research is to determine,
ina contmlled.study, if exercise reduces the incidence of recun'ént cardiac evmts,'
anxiety and depression (see Chapter 6.J. A ﬁlfther aim is to estmblish the precise
means by wluch exercise influences prognosis (ses Chapter 8.). This will be achieved

by examining the relationship between the two compliance measures and standard

indices of physiological and psychological sirain. As a concurrent aim is to examine

the reiationship beiween components of Type A behaviour and strain, Type A

behaviour will be examined in the foillowing chapter.
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CHAPTER 4
THE ROLE OF TYPE A BEHAVIOUR IN CARDIA_C REHABILITATION
Type A Behaviour Defined

CHD patients have long been observed as aggressive {Meninger & Meninger, 1936),
hard-driving (Dunbar, 1943; Osler, 1892} and achievement oriented (Kemple, 1945).
However, it was only in the 1950's that Friedman and Rosenman conducted
systematic research into the relationship between behaviour and CHD (Friedman S
Rosenman, 1959). The study followed Fricdman and Rosenman's observation that
their cardiac patients sharéd certain speech and beha_viour patterns, later classified
by the authors as Type A behaviour {Friedman & Rosenman, 1959). Type A

- behaviour has subsequently been defined as:

An action-emotion complex that can be observed in any person who is
aggressively involved in a chronic, incessant struggle to achieve more and
more in less and less time, and if required to do so, against the opposing

efforts of other things or other persons (Friedman & Rosenman, 1974,

p.67).

In contrast, Type B behaviour is characterised by a relative absence of Type A
behaviour, Type B individuals are less competitive, more relaxed, and more easy
going than Type A's [Jenld.'ns et al., 1967). The incidence i mixed type is rare and

possibly the result of error variance {Strube, 1989).



Type A behaviour is believed to be an extreme response to psychosocial stress
(Ramurck & Jennings, 1991). Type A's are more vulnerable to potentially stressful
situations than Type B's {(Brief et al.,, 1983} and perceive more situations as being
stressful (House, 1974). Thas greater vulnerability is reflected in the hyper-reactive
sympathetic nervous sYatem shown to characterise 'Pype A behaviour {(Janisse &
Dyck, 1989). The hei,gh'tened susceptibility to stress is believed to be a product of
Type A's need for control {Glass, 1977b). In turn, this need is associated with Type
A's style of self-evaluation which is based on the overriding need to prove or:eself
{Matthews, 1082; Price, 1982). The psychological, behavioural and physiological
consequences of Type A's need for control and self-esteem are ovtlined below.

\-.\.

- Psychological and Behavioural Consequences of Type A Behaviour

The need for control, even under seemingly uncontrollable circumstances, is
pervasive among Type A individuals (Taylor & Cooper, 1989) and is the factor which
uniderlies much of Type A's behaviour (Lee, Ashford, & Bobko, 1990}, For the 'Iypc.
A, control facilitates the acquisitions and achievements (Byrne, Reinhart, & Heaven,
1989) needed to preserve and enhance self-esteem (Janisse & Dyck, 1989; Yuen &
Kuiper, 1992). It also serves to reduce or avoid both intermal and external forms of

negative appraisal {Thoreson & Powell, 1992].

To maintain self-esteem, Type A's need to manipulate the environment in such a way
that their level of achievement remains constant (Furnham & Linfoot, 1987;
Keltikangas-Jarvinen, 1990; Lec:, 1992). To this end, Type A's expose themselves to
an increasingly excessive number of occupational, social and personal challenges

which carry the promise of achievement (Byme & Rosenman, 1986; Ganster et al.,
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1991} They attempt to master these incremental chsllenges, with mcraamnm
highe: standards of performance (Price, 1982; Thoreson & Powell, 1992; Yuen &

Kuiper, 1992). This pattern demands constant, meximal effort {Fezio, Cooper, -

Dayson, & Johnson, 1981) and limits relaxationt {Price, 1982). If requires the Type A

to par~  “vities rapidly, suppress aay subjective states (e.g,, fatigue) and exhibit

hostility toward anyone or anything that might interfere with his or her performance

{Carver, Coleman, & Glass, 1976; Glass, 1977s; Hassmén, Stahl, & Borg, 1993;
Kcltkangas—J‘a’ﬁman, 1990). Suppression also extends to pb,ymologwel symptoms

such as mcrensed heart rate (Forgays, 1992},

The effort Type A's invest to complete tasks frequently leads to the self generation of
stress (Heilbrun, Palchanis, & Friedberg, 1988§; Jama}, 1990; Strube & Werner,
1985). Further, Type A's typically perceive their actntmu as stressful irrespective of
the potual stress inherent to the task (Payne, 1988). This is possibly due to the
emphasis Type A's place on achievement and the con.;equmt experience of failure

and losa of esteem if observable achievements are elusive.

The stress arising from the need to achieve is compounded by the often
unreasonable demands Type A's place on themselves (¢.g., multiple, unrealistic and

diverse deadlines) (Gastorf, Buls, & Sanders, 1980). In the long term, this pattern of

behaviour proves maladaptive (Taylor & Cooper, 1989; Yuen & Kuiper, 1992) and

may be responsible for the preater incidence of elf—iz_:-iiiated, distressing life-events
experienced by Type A's (J8rvikoski, & Héarkapas, 1988).

' By aitempting to control events as fickle as acquisition and achievement, and by

making self-esteem cont{hgent.on these, Type A's set the stage for failure, As
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1991). They attempt to master these incremental chsllenges, with increasingly
higher standerds of performance {Price, 1982; Thoresor;. & Powell, 1992; Yuen &
Kuiper, 1992}, This pattern demands constant, maximel ;ffort (Fazio, Cooper,
Téyson, & Johnson, 1081) and limits relaxation (Price, 1982). It requires the Type A
to pace activities rapidly, suppress any subjective states (e.g., fatigue} and exhibit
hostility toward anyoné or anything that might interfere with his or her performance
(Carver, Colemar, & Glass, 1976; Glass, 1977a; Hassmén, Stahl, & Borg, 1993;
Keltikangas-Jarvinen, 1990). Suppression also extends to physiclogi <l symptoms

such as increased heart rate (Forgays, 1993),

The effort T&pe A's invest to complete tasks frequently leads to the self generation of
stress (Heilbrun, Palchanis, & Friedberg, 1986; Jamal, 1990; Strube & Werner,
1985). Further, Type A's typically perceive their activities as stressful irrespective of
the actual siress inherent to the ¢ask (Payne, 1988). This is 1 .. © g due to the
emphasis Type A's place on achievement and the consequent experience of failure

and loss of esteem if observable achievements are elusive,

The stress arising from the need fo achieve is compounded by the often
unreasonable demands Type A’s place on themselves (e.g., multiple, unrealistic and
diverse deadlines) (Gastorf, Suls, & Sanders, 1980). In the long term, this pattern of
behaviour proves maladaptive (Taylor & Cooper, 1989; Yuen & Kuiper, 1992) and
may be responsible for the greater incidence of self-initiated, distressing life-events
experienced by Type A's (Jarvikoski, & Hérkipaa, 1988), |

By attempting to control events as fickls as acquisition and achievement, and by

making self-esteem cnnﬁugent'on these, Type A's set the stage for failure. As
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obsar‘;rable a&ﬁlﬁsitions and achievements ﬂ';uc'l:uate, so too does the Type A's sense
of esteem (P&Qe, 1982}, The dependence o..f ﬁerceived self-esteem on achievement
renders Type A's vulnerable to negative affects such as depression (Yuen & _II{uiper,
1992). When Type A's attempis at esiablishing conirol over their acquisiﬁéns and
achievements are frustrated, they demonstrate a greater degree of secif-blame and
seli-directed anger than ’!‘y‘pé B's {(Furnham & Linfoot, 1987; Taylor & Cooper,
1989). In these instances, Type A's typically resort to a sense of helplessness and
give up their efforts {Glass, 1977a). Psychological helplessness yields a severe
decrease of nbmpinephﬁne” and increase of cholinergic activity™ {¢f Matthews,
1982; Verrier, DeSilva, & Lown, 1983). These abrupt shifts between the sympathetic
activity associated with active coping and the parasympathetic activity associated
with helplessness have beén suggested as a cause of sudden cardiac death {Engel,
1970; Matthews, 1982; Verrier et al., 1983). It may be that as & socially acceptable,
even masculine, manifestation of strain, CHD may present Type A's with the only
acceptable response to the public humiliation they believe will be generated by their
perceived failure {Price, 1982). Based on the above literature, it is possible to
assume that ’jype A's are more threatened by a poteptial loss of control and esteem
than Type B's and thus pecrceive. the potential loss .as more stressful (Dyck, Moser &

Janisse, 1987). Indeed, as outlined below, research has consistently shown that

2 Norepinephrine (noradrenalin) i a principle transmitter substance of the adrenal medulla
(Carison, 1981). Liberction of norepinephrine causes the constriction of smail blood
vessels which serves to increase blood pressure and blood flow through the coronary
arteries, enhance the rate and depth of breathing, slow the heart rate, and relax the

smooth muscdles of the intestinal walls (Oxford Reference Concdise Medicql Dictionary, If |

Edition, 1990).
2 Cholinergic activity refers to the activation of nerve fibres {Stedman’s Medical Dictionary,

1961) involved in the stimudation of the reflexive functions (e.g., heart rate, blood
pressure) {Carison, 1981).
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there exists a positive relationship between Type A behaviour and self-reported

levels of stress (Gamble & Matteson, 1992).

Suls and Wan's {1989} meta-analysis examined the relationship between Type A
behaviour and chronic emotional distress. Their analysis was based on the belief
that Type A individuals' incessant struggle to achieve more and more is a
consequernce of their chronic need for control and is the cause of greater emotional
distress (Suls & Wen, 1989). As the need for control is pervasive among Type A's it
mbeﬁmedthntmchmmmwpmmmmoummm
Type Ba. The meta~enalysis oi 27 studies yiclded a s:gmﬁcant, albeit, moderate,
it hetween Typa A behaviour and chronic emotional distress and a non-

t relationship betecen Type B bebhaviour and emotional distress (Suls &
Wan, 1989). Thua, Type A's appear to experience more distress than Type B's (Suls

. & Wan, 1989}, : £
Physiological Consequences of Type A Behaviour

Besides a possible folg in acute coronary events, the perpetual need for control and
to prove oneself is also considered responsible for Type A's heightened sympathetic
nervous system activity (Matthews, 1982). Type A individuals’ comparatively greater
need for self-esteem, and the consequent heightened arousal, is clearly evident in
settings where their sense of control is threatened (Houémn, 1983}. In such lsettings,
Type A's are more aroused by the perceived threat then Type B's {Houston, 1983).
This physiological arousal is more pronounced in settiﬁgs which promise either
accomplishment or failure (Fouston, 1983), and to a { gree, is limited to threats to

the ego (e.g, competilive or evaluative settings} (Janisse & Dyck, 1989), The
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physiological reactivity of Type A's is further enhanced when they are subjected to
time pressure or harassment (Cinciripini, 1986). While the hypothesis liriking the
need for control and self-esteem to an exaggerated physiological response is
incomplete, extant research permits a fundamental assumption. That is, Type A's
sense of threat is reflected by an exaggerated physiological response, particularly in

instances involving ego-threat (Janisse & Dyck, 1989).

The assumption that Type A's ex];ibit an exaggerated physiological responst to
stress has generated considerable support. Based on an exsmination of 37 studies
comparing Type A and B reactivity to a variety of different challenges, Manuck and
Krantz (1986} report that Type A's react to ordinary stréssors with an excessive
physiological response. Of tth'S'? studies reviewed, 26 demonstrated heightened
physiological reactivity among Type A's (Krantz & Manuck, 1984), Suls and Sanders
(1988) meta-analysis of the literature concerning reactivity also showed that Type
A's experience higher systolic blood pressure reactivity than Type B's. This reactivity

is not indiscriminate and reflecis the valence Type A's attach to the stressor,

Type A's discrimination hetween stressors has been demonstrated in an experiment
conducted by Malcolm, Janisse and Dyck (1984). Specifically, when exposed to both
ego-threat and physical discomfort stressors, Type A individuals' cardiovascular
response to the former was significantly greater than baseline measures, while the
response to the latter was below baseline measures, In the same experiment, Type
B's demonstrated a marginal increase in heart rate in response to both ege and non-
ego threatening stressors (Malcolm et al., 1984), Thus, unlike Type A's, they did not
differentiate between the two stressor types. Moreover, the Type B's did not

experience the marked increases in physiological response which were evident
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among the Type A's. Similer results were yielded by Ward et al. {1986) in an
experiment which required 56 men to complete a series of chaillenging tasks.
Compared to Type B's, Type A's demonstrated a significantly greater cardiovascular

response during taek perfonpance (Ward et al,, 1986). The difference between Type

A snd B responses was mire pronounced in tasks involving ego-threat (e.g., decision

making and problem solving under time pressure) and non-existent in tasks
requiring peseive waiting or tolerance of pain (e.g., timed, cold pressor tests™) (Ward

F o si.,xm Tﬁﬂ&‘a slso demonisirated greater renctivity in response to laboratory
: MM WWM & study by Schmeider, Julius, and Karunasg (1989).

b ﬁﬁpﬂ A and B's differential responses 1o sitress have also been

m' dample, a study of medical students during routine days and exam

dm w gt Type A'm respond to mental siress with significantly greater

Wiﬁ dingtolic and systolic blood pressure tha.: Type B's {Lovallo, Sausen,
Alterifler, Brerson 8 Wilson, 1991). A study conducted by Melamed et al. (1993}
showed that Type A's reapoﬁd to objective stressors in the work place with
sigmificantly greater increases in diastolic blood pressure and heart rate. Thus, Type
A's demonstrate differential reactivity to stressors. Further, reactivity is more

conspicuous when the stressor constituies a threat to self-esteem,

While Type A's reactivity may be situationally determined, they do exhibit
heightened 'baseline’ arousal. In Schneider, Friedrich, Neus, and Ruddie's (1982)

controlled experiment, pharmacological suppression of sympathetic activity was

“ Coldpmssortestsirwoluethesubnwrsiomirwoioedumr, of the hand or foot for an
approximate period of one minute (Kamarck & Jenrdngs, 1991).
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accompanied by a decrease in the intensity of Type A behaviour. Similarly, Krantz,
Arabian, Davia, and Parker {1982) report that the correlation between intensity of
Type A behaviour end heightened cardiovascular reactivity continued to be

significant even when patients were subjected to general anaesthetic during

coronary artery bypass graft surgery,

There is also considerable evidence to shoﬁ that reactivity patterns are stable
intrapersonal characterisiics (Sloan & Bigger, 1991). For example, Smith and
O'Keeffe (1988) have demonstrated that the cardiovascylar reactivity which occurred
in response to the Type A mtermew significantly predictéd the reactivity response to
a mental rotation task which occurred two weeks later. The resulis of Smith and
O'Keefle's (1088) study stiggest that cerdiovascular reactivity is + able over time,
Lagsner et al's {1994) study provides partial support for the hypothesis that
cardiovasculer reactivity is stable over different stress eliciting situations, In this
study, the cardiovascular reactivity elicited by an asocial '(i.e., individuall _
psychomeoetor tasks) stressor was significantly associated with the reactivity elicited
by a social (i.e., conflict resolution within the family) stressor {Lassner et al., 1994).
This association was only significant among the women, but not the men and boys, |
included in the study. The results of these studies indicate that there is, in fact, a
=:.able psycho-physiological subsirate of Type A “ehaviour and that it exists withorr

the direct influence of the Type A individuals' environment and cognitive processes.

Given that there exists empirical support for the aforementioned assumptions, it is
plausible that Type A's have a heightened sensitivity and pronounced reactivity to
stress as a result of their extreme need to prove themseives. Providing these

assumptions are correct, the chronic stress geucrated by Type A behaviour will
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predispose Type A's to stress related diseases such as CHE. The fﬁ.o@g
exploration oi i..¢ hypothesis that Type A.behaviour promotes CHD is based on the
premise that Type A's do perceive more situations as stressful and react with a more
pronounced cardiovascular response than 'I"ype B's. To assess the Type A-CHD
hypothesis, thle physiological processes which underlic siress and presumably

contribute to CHD, will be examined.

"ype A - CHD Relationship

Much of the argument for a relationship between Type A behaviour and CHD is
located within the ’reactivity’ hypothesis (Menuck & Krantz, 1986; Thomas &
Friedmen, 1990). This hypothgsigholds that heightened cardiovascular reactivity,
which oceurs in response to the environment, generates chronic elevations of
sympathetic nervous system activity whichlcause deterioration of the cordiovascular
system and uitimately, leads to disease (Ganster et al., 1991; Melamed et al., 1093;
Van Egeren & Sparrow, 1990). The relationship between exaggerated cardiovascular

reactivity and disease is outlined below.

CHD occurs as a result of the prevalence of both atherosclerosis and acute
precipitating factors {(Matthews, 1988). An example pf the latter would be the
increased oxygen demand and cardiovascular reacﬁ\rity”.'résulﬁng from psycj:;ologicai
stress (Matthews, 1988; Miitleman et al., 1993; Willich et =t.,, 1993). ’fype A'w geek
out potentially stressful situations, are prone to perceiving situations as threatening
or challenging, employ st sss-inducing cognitive strategies to cope with these,

behave in a sufficiently aggressive manner o provoke conflict with others and
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evaluate their performance and behaviour negatively {Smith & Anderson, 1936). A;J;
of these siress factors generate heightened physiological reactivity (Svebak,
Knardahl, Nordby, 8 Aakvaag, 1992). Specifically, the perception of stress generafes
an incressed discharge of the catecholamines, norepinephrine and epinephrine®
{Carison, 1981). The increased discharge plays a primary role in the activation of the
sympathetic nervous system under conditions of stress (Ganster, Mayes, Sime, &
Tharp, 1982). Under such conditions, the increased release of these catecholamines
serves to generate sufficient energy 1o resist stress by mobilising glucose and fatty
acids and elevating heart rate, blood pressure and blood flow {Ganster et ul., 1982).
Hm, the release of these catecholamines is also believed to expose the arteries
to the infiltration of cholestero! (Junisse & Dyck, 1989}, t» promote platelet

Wﬁon” and accelerafe the rate of damage to the arterjes (Glass, 1977b).

A coro}laxf";;_nf\ shis belief is that frequent increases in the liberation of norepinephrine
.and epinephrine and the consequent sustained sympathetic activation have been
found to cause the atherosclerotic lesions underlying CHD (Eliot, 1979; Haft, 1974;
Wright, 1988). Certainly, extreme, protracted or periodic stimutation resulting from

psychological stress can lead to the dysfunction of the cardiovascular system

*  Epinephrinc (adrendtine) is the chief hormone of the adrenal medulia. Liberation of
epinephrine invokes constriction or dilation of the blood vessels and cordiuc stimulation
(Stedman's Medical Dictionary, 1961), increases ihe rate and depth of breathing, raises
metabolic rate, improves the force of muscle contraction, delays the onset of muscle
Jotigue and reduces the flow of Blood to the bladder and intestines while relaxing their
muscular walls (Oxford Reference Concise Medical Dictionary, IT Edition, 1990). The
release of epinephrine occurs as a response to challenge (Svebak et al, 1992) and
prepares the body for fight or flight (Oxford Reference Concise Medicol Dictionary, IT
Edition, 1990}, Epinephrine is a sensitive measure of response intensily (Rosenman,
1986).

2 Pratelet aggregation is the process whereby disc shaped structures {platelets) within blood

bond to convert blood to a solid state (Oxford Reference Concise Medical Dictionary, IT
Edition, 1990). This ocorrs in response to vascular injury (Kamarck & Jennings, 1991).
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(Krantz et al, 1985). It followh th ) that any .psychological mechanism which
enhances the I_perception of stress and consequently, increases the amount of?
circulating catecholamines, will play a eignificant role in the pathogenesis of CHD
(Glass, 1977b). Type A individuals src prone to both cardiovascular and
neummdmizwhwdwtymm (Anderson et al., 1986} and to a slower
recovery :&nm wiress ha&twad wdwvasculaa' arousal (Jamieson & Lavoie, 1987}, The

ity ami slower recovery translates to prolonged--

. which ultimetely contributes to the development of

D {oderson et al., 1966; Ganster et al., 1991; Jamieson &

pisman by which this occurs are outlined below.

.- dsedciated with excessive norepinephrine and epinephrine

swowralsl, MacDougall, Shields, Petitto, & Lushene, 1978; Friedman,

&wm & Resenman, 1960). Periods of expressed anger and aggression

inephrine, while epinephrine is released durivg periods of suppressed

 thaginy snxdt anziety (Melizer, 1973), and among Type A's in particular, during periods

&f stvews (Lundberg & Forsman, 1975). Expressed and suppressed anger, anxiety

e aggression are all characteristics of Typ- i behaviour {Rosenman 8 Chesney,

1982). An increased liberation of norepinephrine also occurs during the active
coping which follows Type A's attempts to achieve control (Glass, 1977a). Excessive
levels of norepinephrine and epinephrine initiate the release of fatly substances
which contribute to the development of atherosclerosis {Crider, Goetheals, Kavanagh,
& Solomon, 1983). The release of fatty substances, together with the hypertenéion-
typically «xhibited by Type A's, contributes to atherosclerosis and eventually to CHD

(Friedman & Rosenman, 1974).



The psychological stress and concomitant increases of catecholamines associated
with Type A behaviour exert a further deleterious influence through their relation to
accelerated platelet wtmn and blood clotting (Friecdman, Rosenman, & Cavroll,
1958; Rosenman & Friedman, 1974). The acceleration facilitates the incorperstion
of platélebs into arterial plaque and thus, expedites the development of
atherosclerosis {Glass, 197713).- The acceleration is further comipounded by the -
excessive insulin levels typically exhibited by Type A's (Gonlberg, 1978). Due to high
insulin levels, Type A's require three to four times as much time as Type B's to
dispose of the cholesterol in their systems, thereby increasing the probability of
blood clottmg and platelet aggregation {Goldberg, 1978). Accelerated blood clotting
and platelet aggregation relate reliably to CHD (Rosenman & Chesney, 1982).
However, it must be emphasised that this relationship is not acute. Rather, it is the
protracted and / or excessive cardiovascular reactivity which occurs in response to
Type A behaviour which precipitates the development of CHD (Lassner et al., 1994;
Taylor & Cooper, 1989). Considering that reactivity is a stable charmeteristic (Sloan |
& Bigger, 1991), and that over time, the habitual cardiovascular overreaction to
stress, and the slower recovery thereto, contrdbutes to the development of
hypertension and CHD {(Anderson et al., 1986; Engebretasor, Matthews, & Scheier,
1989; Jamieson & Lavoie, 1987; Janisse & Dyck, 1989}, it is plausible that Type A's
are predisposed to these cardiac disorders. The following review of the relevant

empirical studies explores the plausibility of the Type A - CHD relationship.
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The relationship bstween Type A behaviour and CHD was first mvestlgated by
Friedman and Rosenman in 1959, The investigation showed the incidence of CHD to
be seven tlmes greater among Type A's than Type B's. Friedman and Rosenman's
(1959) seminal study promptéd the Western Collaborative Group Study (WCGS)
(Rosenman et al., 1964a; 1964b). Designed to determine the existence of a
relationship hetween Type A hehavicur and the incidence of CHD, the WCGS.
assessed the development.ofCHﬁin 3 524 employed men aged 39 to 59 over a
period of 8.5 years (Rosenmen et al., 1964a; 1964b). The study was based on a
_dbuble—bli.nd design which meant that those assessing Type A behaviour were
unaware of participants' physical condition while those determining risic of CHD
were unaware of participants' behaviour type {Haynes & Matthews, 1988). Results of
the 8.5 year follow-up showed that Type A men demonsirated an mcreased nsk of
2.2 for CHD, 2.1 Jor myocardial infarction and 2.5 for angina pectoris when
compared with Type B megi_.! (Rosenman et al., 1975). That is, Type A men had more

than double the risk of coryiracting CHD (Rosenman et al., 1975).

The Framingham Study (Haynes et al, 19‘?;3), the second prospective inquiry into
the Type A-CHD relationship, revealed comparable results. Incorporating 1 674
initiaily CHD free men and women aged 45 to 77, the Framingham Study followed
subjects’ progress for a period of zight years to assess the developmqpt of CHD
{Haynes, Feinleib, & Kannel, 1980). A comparison between behaviour types after
eight years yielded an in¢reased risk of 1.8 for CHD, 2.1 for myocardial infarction

and 1.8 for angina pectoris among Type A men (Haynes et al., 1980).
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Soheequent studws confirmed the results of the WCGS and the Framingham Study.
For exa!mple, the Belgian-French Pooling Project {1984) which incorporated 2 811
male civil servants and factory workers who were free of CHD at the outset of the
study, showed that Type A's susceptibility to myocardial infarction was 1.6 times
greater than Type B's. Similar results were yielded by oiher studies (e.g., Cramer,
1991; Haynes et al., 1980; Jenking, 1976; Kannel & Gordon, 1974). Other resess::h
has established that Type A behaviour is not only asseciated with CHD events, but
also with the development of atherosclerosis (Blumenthal et al.,, 1978) and the
incidence of traditional CHD risk factors such as high cholesterol levels (Lundberg,

Hedman, Melin, & Frankenhaeuger, 1989) and tobacco abuse (Glass, 1977a).

Booth-»kewley and Friedman's (1987) meta-analysis demonstrates that the results of
the above studies are indicative of much of the research into the relationship
between Type A behaviour and the development of CHD. Comprising 87 studies, the
meta-analysis revealed a modest, though highly reliable relation between Type A
behaviour and CHD. Together, these studies generated widespread acceptance of the
'i;‘ype A - CHD reiationship in the 1970's and, in 1978, prompted the National Heart,
Lung and Blood Institute (NHLBI) to acknowledge officially the existence and velidity
of the Type A - CHD relationship (Review Panel on Coronary-Prone Behavior and
Coronary Heart Disease, 1981): Subsequent research indicates that the NHLBI's

acknowledgement may have been premature.

Initial results of the WCGS (Rosenman et al., 1975} and of the Frammgham Study
(Haynes et al,, 1978) seaved to establish Type A behaviour as a risk factor for
primary CHD, However, the cogency of these ﬁndmgs has failed to mthstand further

investigation. A 22 year follow-up of 99% of the original WCGS sample included an
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examination of the death certificates of the 584 subjects who died during the interim
period (Ragland & Brand, 1988a). Of the 214 who had died of CHD, no association
between Type A behaviour and C-HD mortality was found (Ragland & Brand, 1988a}.
Similarly, a 20 year follow-up of a portion of Framingham Study subjects showed
that, while Type A's had over twice the risk of developing angina pectoris, they were
no more at risk of experiencing myocardiat infarction and coronary death than their

Type B counterparts (Eaker, Abbott, & Kannel, 1989}

The seven year Multiple Risk Factor Interveniion study establiéhed that Type A
behaviour was unrelated to CHD in a sample of 3 110 men (Shekelle, Gale, &
Norusis, 1985}, A non-significant relationship between Type A behaviour and CHD
was also revealed in the eight year Honolulu Heart Study of approximately 2 200
men who were of Japanese extraction {Cohen & Reed, 1985; Cohen, Syme, Jenkins,
Kagan, & Zyzanski, 1979). While the non-significant results in the Honolula Heart
Study could be attributed both to a low incidence of classical CHD risk factoré
ameng Japenese men and é cultural intolerance for the dimensions of Type A
behaviour associated with CHD (Cohen et al., 1979; Haynes & Matthews, 1988}, the
research condacted on Caucasian samples indicates that Type A behaviour has no

apparent relation to CHD._

The non-significant Type A~CHD association has been replicated in various studies
(e.g., Case, Heller, Case, & Moss, 1985; Ruberman et al., 1984} and indicated by
several meta-analyses {e.g., Matthews, 1982; 1988; Miller et al., 1991). Matthews'
(1982) meta-analysis assessed the ability of varions Type A measures to determine
behaviour type in relation to cardiovascular reactivity. Of the 14 prospective studies

utilising the Structured Interview, ten reported correlations between Type A
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behaviour and card.tovascular reactivity to goecific tasks (Matthews, 1982}
Significant correlations between cardiovascular reactivity and Type A behaviour were
reported in approximately half of the 21 prospective studiez which employed the
Jenkins Activity Survey (JAS), while the single psycho-physiological study using the
Framingham Type A Scale revesled a non-significant association (Matthews, 1982).
I a later meta-analytic review of the relationship between Type A behaviour and the
cubsequent onset of CHD, Matthews {1988} established that when the number of
independent studies and the number of participants thereof were weighted, Type A

behaviour failed to operate s a reliable predictor of CHD,

Conversely, Booth-Kewley and Friedman's (1987) meta-analysis of 87 prospective
and cross-sectional studies established a moderale, albeit reliable, a.ssomahon
between Type A behaviour and CHD. The positive association revealed in Booth-
Kewley and Friedman's {1987) éeta—analysis may be due to the authors' failure to
weight the number of studies and participants and also, their inclusion of cross-
sectional studies. While cross-sectional studies provide evidence of occurence and
association (Biddles, Slavings & Anderson, 1985), they prohibit statements
regarding cause and effect reiﬁﬁonships {Matthews, 1988). That is, they prohibit the
determin ition of relationships between risk factors such as Type A behaviour and

CHD (Haynes & Matthews, 1988},

Miller et al.'s (1991}, more recent meta-analyses of 61 studies shows that while
studies conducted before 1979 were significantly more likely to demonstrate a
positive relationship between Type A behaviour and CHD, studies conducted in the
succeeding decade failed to find an association between the two. Specifically,

between 1978 and 1989, there was a four-fold likelihood of null findings reported in
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studies using the Structured Interview and an eight-fold likelihood of null findings
in studies based on self-report measures of Type .\, beluviour (Miller et al., 1091).
The majority of the post 197& studies were characts sed by at least ome of the
following: a.} a high risk sample, b.) use oi' ‘self-report measures to assess Type A
behaviour or ¢.} use of a fatal myceardial infarction as the disease end-point. Miller
et al. (1001) attribute the trend toward null .ﬁndings to an increase in the above
hree charactesistics in studies conducted after 1978, The authors maintain that the
small sample sizes used in high risk studies have reduced statistical po~r and
consequently, huve lowered the correlations between Type A behaviour and disease.
The extensive utilisation of self-report measures of Type A behaviour, which
correlate poorly with CHD, would have increased the incidence of null findings
(Miller et al., 1991). Miller et al. (1091} offer several explanations for null findings
yielded by studies uar.ng a fatal myocerdial infarction as the disease endpoint. First,
they suggest that b;;auae Type A behavicrur may accelerate the development of
CHD, Type A cardiac patients might be younger tl:an Type B's, angd thus possess the
youthful hardiness associated v_vith a longer life expectancy. Second, they propose
that Type A behaviour is associated with acute precipitating factors and not CHD
itsclf. As a consequence, Type A cardiac paﬁp‘xﬁz may have lesss underlying CHD and
survive longer than Type B card.tac patlents Third, the auﬂu;rs question whether a
death certificate is a reliable indicator of a fatal myocardial infarction, It should be
noted that despite finding a tendency toward null findings after 1978, Miller et al.
{1991) found that on the whole, Type A behaviour, as assessed by the Structured
Interview, was associated with CHD. Indeed, the authors found that 76% of CHD

patients were Type A's.

-~ 5% .



Existing studies and meta-analyses concerning - tﬁe Type A - primary CHD
relationship are equivocal end ther “we, undermine the construct's status as a
predictor of primary CHD. This does n'oft compromise the construct's significance
and it remains the only psyc;lmsocial factor whose modification hes resulted in a
reduced severity of CHD {Raikkénen & Keltikangas-Jérvinen, 1992). However,
results of the few studies which have examined the predictive role of Type A
behaviour on the development of secondary CHD {Ragland & Brand, 1988b; Rejesld
et al., 1985) are less ambiguous. Ironically, secondary CHD research indicates that
Type A behaviour does not contribute to the development of secondary CHD. The
discrepancy between primary and secondery CHD research suggesta that Type A

behaviour may exert a differential effect on healthy individuals and CHD patients.

The Relationship Between Type A Behaviour

and Secondary CHD

Research suggests that Type A behaviour discriminates between healthy individuals
and CHD patients (Orth-Gomér & Undén, 1990). Healthy Type A's are known to
deny the poteatial negative con;sdquenoes of their behaviour, while Type A's with
CHD are known to recognise and address these consequences (Wright, 1988). It is
thus plausible that when diagnosed with CHD, Type A's take responsibility for the
negative components of their behaviour and modify them accordingly (Evans, 1990;
Wright, 1988). Modification of the negative components of Type A behaviour may
result in a crucially different prognosis. That is, it may protect the Type A from

future coronary events. Existing reinfarction research supports this possibility.
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The 22-year follow-up of the WCGS examined behaviowr type in relation to both
short-term (within 24 hours} and longer-term fatal mmfarctton (Ragland & Hrand,
1988b). The f;!low-»up study vevenled that emong subjects who contracted CHIY
during the 8.5 year period, spproximately equal numbers of Type A and B's
experienced a fatal reinfaretion within the first 24 hours. In the longer term,
however, the incidence of non-fatal reinfarction was significantly greater among Type
B individuals while the incidence of fatei reinfarction was 42% less among Type A's
them smong Type B's (Ragland & Brend, 1988b). These results suggest that Type A's
h#veagzemﬁfc expecmncyafbu'ﬁﬁmtmyocardialinfarcﬁonthaniypeB’ . Int
Powell et al.'s {1993) study of 83 women, a 4.5 year intervention designed to reduce
Type A bebaviour failed to diminigh the incidence of CHD mortality. This study also
revealed an inverse re;atlonﬂhm between the global Type A measure and CHD
mo:‘taﬁtyi (Powell et al., 1993-}. Similar inverse relationships between Type A
behaviour and secondary CHD have been reported hy Barefoot et al. {1989},
Dimsdale, Gilbert, Hutter, Hackett and iMock {1981) and Sloan and Bigger {1991).

Thus, numerous studies demonstrate that Type A behaviour is associated with a

reduced risk of fatal reinfarction.

Other studies have failed to yield an association betweeﬁ Type A behaviour and
secondary CHD. For example, in the Multi-Center Post-Infarction Project, Case et al.
(1985) found Type A behaviour to be unrelated to reduced left ventricular ejection

fraction™ in a sample of 516 patients recovering from a myocardial infarction. The

o Ventricular ejection fraction measures the pumping action of the left ventricle of the heart.
In that it reflects functional abnormalities (Ramarck & Jennings, 1991), the measure
constitutes the most precise means of determining the severity of CHD (Case, 1988), Left
uenbioularjggimc&on is the primary factor influencing fatal reinfarction Powell &
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authors also established that Type A behaviour tas unrelated to risk of CHD -
mortality (Case et al, 1985). ‘The Aspirin Myocardial Infarction Study, which
included 2 314 men and women who had experienced a myocardial infarction, failed
to establish a link between Type A behaviour and reinfarction (Shekelle et al., 1985),
These two studies suggest that Type A hehaviour is unrelated to both the progressive
development of CHD and the incidence of fatal and non-fatal reinfarction. Together
with the results yielded by Ragland and Brand {1988b), Powell et al. (1993},
Barefoot et al. (1989), Dimadale et al. (1981), and Sloan and Bigger (1991) these
studies imply that the impact of Type A behaviour on survivers of a coronary event
may differ to that which occurs among individuals initially free of CHD {Abbott &
Peters, 1988; Barefoot et al., 1089).

L3

of e A - ndary CHD R

While reinfarction research demonstraies that Type A behaviour imposes a
differential impact on primary and secondary events, its value is limited by a general
emphasis on global Type A behaviour (Edwards, Bagliori, 8 Cooper, 1990a). Thit
predictive validity of the global Type A coustruct is poor (Evans, 1990) as only a
subset of Type A components are believed to predict primary or secondary CHD
(Dembroski. et al.,, 1989; Grossarth-Maticek & Eysenck, 1.990]. Any attempt to
correlate the Type A construct with manifestations of disease must ._chide a
thorough analysis of the multidimensional nature of that construct (Ruzsek et al.,
1990). While Price (1982) has identified 31 dimensions of Type A behaviour in the
Type A literature, she maintains that many of these dmaensmna lagk scientifie
plansibility. Further, analysis of all of 31 would be beyond the scape of the present

research. Therefore, alr assessment of the potentaily differential impact of Type A
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behaviour on secondary events requires the idenﬁﬁcgtién of key components of the
Type A construct and their independent effect on heaith outcomes {(Abbott & Peters,
__ 1988; Ganster et al., 1991).
AMthdnnenmma} Model of CHD patients’
Type A Behaviour
p
Rmmwhmyettndetermmeﬂw premsenumberandkmd of'IypeAcompommts
which predmt CHD (Hmlbnm et al., 1986}. However, various authors mvm@m\g
the predictive capacity of Type A behaviour have isolated certain components of tbe
behaviour pattern which relate to health variables more consistently than the giohal
construct. Some of these (e.g., Bluen, Barling, & Burns, 1990; Helmreich, Spence, &
Pred, 1988; Ohman et al., 1989; Spence, Helmreich, 4 Pred, 1987) proclaim Type A
behaviour to be a bi-dimensional construct comprising impatience irritahility and
achievement striving. Tiose adopting the 5i—dimensional approach to Type A
behaviour suggest that impatience irritability is asscciated with health outcomes,
while achievement striving is associated mth performance. Others (e.g., Abbott &
Peters, p 1‘ 8 Friedman & Booth-Kewley, 1988 Siegman, Dembrowski, & Ringel,
. 1987) propose a mult dimensicnal construct wherein hostility and anger expression
{anger-in and anger-out) are among the strongest predictors of disease {Matthews &
Heaynes, 1986). Thus, recent research identifies achievement striving, impatience
frritability, hostility, anger-in and anger-out as key components of the Type A
consiruct. An aim of the present chapter is to define achievement striving,
impatience irritebility, hostility, anger-in and anger-out and to motivate their

classification as key ccinponents of Type A behaviour.



“While the centrality of the five compojents has been acknowledged (e.g., Matthews

& Haynes, 1986; Spenee st al., - 987?: Strube, 1989), no attempt has heen nimie to
recmmlcallﬁvema’ “ilof'IypeRbehavmur Further, extantresearchhasnot _
axammed the relauonsl-np hetween the five components and CHD. It has been |
mmmwammmmmmmwmm

C!HDnnd thoee who do not. Therefore, models of Type A components which are

+ applicable %o healtlyy samples (e.g., Burns & Bluen, 1990) will not be suitable to a

ioh g of I patients. 1t {s probable that CHD patients' knowledge of their disease
fiiets thelr babiaviour asd psychological status (MacDougall et al., 1985) /md their .
pii ‘of coping with disease (Martin & Lec, 1992). It may also effect their

mant,parhcularly if this is based on self report measures

m patients’ responses to measures of Type A behaviour (Evans, 1990}.

Hps bctweent"f‘ various components of Type A behaviour and heaith and

s are likely to be confounded by such effects.

Iti-};ividuals classified as Type A are known to deny their predisposition to Type A
behavions (Wright, 1988). Following & coronary event, Type A's are quicker to seek
medical treatment than Type B's {Leikin, 1990} and show a greater willingness to _
acknowledge the ramifications of their behaviour (Wright, 1988). To enhance their
chances of survival, Type A's may modify their Type A behaviour to the extent that
their post-coronary behaviour .claasiﬁcaﬁon does not reflect their pre-coronary
classification (Haynes & Matthews, 1988; Matthews, 1988). This may result in Type
A survivors of a coronary event being crucially different in character to Type A's who
failed to survive {(Evans, 1990}. Indeed, Friedman et al. {1986) report a significant

reduction in Type A behaviour during the period of recovery from a cardiac event. As
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h is to develop and test a model of Type A components
e Type A beheviour manifested by CHD patients in terms of
comprising achlevement striving, impatience irritability,
end hbstility {seef".lgure 4.1). While each compmmi"m R
o post-coronaty hehaviour (Jennings, 1984), they catt be divided
Ww, nam'eiy,. benign and coronary-prone [Abbott & Peters,
dient si:rmng is believed to constitute a benign component {Ohmen et
Tﬁn coronary-prone components are thought to be impatien.ce irritability
, of al., 1089), hostility (Matthews, 1988), anger-in and anger-out (Johnson &
,» 1987; Taylor & Cooper, 1989). Becauae little rcaean_:h has been conducted

e on the relationship between the components and : sinfarction, their inclusion in the

o t model is motivated by research on healthy individuals. A discussion of each

component foliows.
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Figure 4.1
A Multidimensional Model of Type A Behaviour

Achievernent Striving
Impatience Irritability
Hostility

. Anger-in
Anger - Out _

'

Achi ¢ Stvivi

Achievement siriving behaviour is a central component of Type A behaydour and is
believed to generate many of the other components (Evams, 1990; Perry, Kane,
Bernesser, & Spicker, 1990). Achievement striving reflects the hard-driving
enmponent included in Friedmean and Rosenman's original conceptualisation of Type
A behaviour (Furnham, 1990e). Individusls exhibiting achievement striving
behaviour are typically hard-driving, compaetitive, achievement oriented, comm;ttcd
to their careers and exiremely productive and successful (Spence et al,, 1987).
Those with a strong orientation towards achievement striving behaviour tend to have
well defined goals and interests (Xliewer & Weidner, 1987) and to persist with goal
oriented behaviour (McClelland & Burnham, 1976). This behaviour results in a
greater number of actual achievements (Perry et al, 1990). The heightened
acquisition of achievements and the corresponding fast pace of living are regarded
by these individuals to be a key means of exerting control over the mvironmmf
(Jamal & Baba, 1991) and maintaining self-estcem (Furnham & Linfoot, 1987).
Individuaus with an achievement striving crientation demonstrate many of the

characteristics described by Friedmen and Rosenman (1974) in their original
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definition of Type A behavioutr. However, their predisposition to achievement striving
does not render them susceptible to il health. Instead, achievement striving appears

to contribute to performance exceilence (Furnham, 199Ca).

Significant correlations betwoen achievement striving and performance have been
yielded by the majority of studies examining the differential effects of ‘achievement
striving and impatience irritability. For example, in a sample of 362 mele and 351
female undergraduates, Spence et al (1987) found that achievement striving
correlated significantly with the cumulative Grade Point Average (GPA) derived from
two or n-:mre- semesters, Achievement striving did not correlate with the negative
health measures assessed in this study. A follow-up longitudinal study meammng _
academic performance over a minimwm of four semesters replicated the original
results and demonsi.:rated the tempoial stability of the achievemert striving and
impatience irritability dimensions (Spﬁgce, Pred, & Helmreich, 1989). In a further
study, the same authors reanalyzed data collected by Matthews, Beane, Helmreich
and Lucker (1980) and established a significant relationship between achieveent
striving and number of citations and publications among 118 eminent academic

psychologisis (Helmreich et al., 1988).

Several studies bave advanced the work of Spence and colleaguez by assessing the
extent to which achievement striving and impeience irritability differentially predict
other behavioural and health outcomes. In a study of 113 university students,
Barling and Charbonneau {1992) replicated Spence + - al.'s (1987) results showing
significant correlations between achievement striving and GPA and noMmt
cburelations between nchievement siiving and measures of health. Barling and

Charbonneau (1992) further established that achievement striving, and not
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impatience irritability, predmtzed performience on a proof-reading task measuring
attention and concentration. Bluen et al.'s (1990) r;search on life insurance brokers
revealed that achievement striving predicted sales performance and job satisfaction,
but not depression. In follow-up research compnsmg a portion of Bluen et al.'s
{1990} mgmai sample, u:b:ee:ﬁmmt striving predicted the number and value of
subseguent policies sold and the amount of commission earned while impatience
- irritability did not (Burns & Bluen, 1992). More recent support for Spence et al.'s
(1@8‘?-. - 1989) mﬁ\firch is provided by Lee (1992), whe found that achievement
s{ming a@iﬁcanﬂx prodicted class performance as measured by examiration
resulis in 4 sample of 142 undergraduate students and 39 part-time MBA students.
This stady ahcrwed that nnpatlence irritability was again unrelated to paformance

'Ihus, acl:ﬂ.emmm * striving, but not impatience irritability, relates consisteatly to

measures of performance.

The Type A hard-driving component, which is conceptuslly analogous to
achievement striving {Furcham, 1990a; Ohman et al, 1989), does not relate
significantly to the incidence of both CHD and numerous other diseases (Rimé,
Ucros, Bestgen, & Jeanjean, 1989). Indeed, Wright (1902) has establishel that in
comparison to CHD patients, individuals hospitalises for a variety of nther diseascs
score significantly higher on the hard-driving scale. The hard-driving component
does not reiate significantly to the number of visits to a physician (Suls & Marco,
1990). Further, Ohman et al. {1989) report that achievement striving does not
cotrelate with heightened, task-induced, activation of .the cardiovascular system
among students. Heightened cardiovascular activity is characteristic of CHD
{Rosenman, 1986). Given that the above researci indicateé. that aﬂe@mt

striving is unrelated to extreme ‘ardiovascular responses, it can be : ssumed that
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individuals who exhibit primerily achievement striving behaviour are not

predisposed to CHD. |

Type A components have demonstrated relativi stability over time {cf. Bergman &

- Magnusson, 1986). Further, cardiovascular reactions t¢ behavioural challenges are
a stable individual trait (Matthews, Rakaczky Stoney, & Manuck, 1987; Taylor &
'_ Cooper, 1989). This suggests that individusls respond to particular behavioursl
v chalienges with a stereotypical level of cardiovasoular reactivity which is stable over
h. & time (Lassaer et al., 1994). Thus, the level of cardiovascular reactivity which occurs
| g rmpoa‘m to achieven: .t striving prior to the development .of (CHD is likely to be

flar to that which occurs after the disease has manifested itself, Should this be

hed

the cass, the achievement striving behaviour exhibited by CHD patients may result
ina posiﬁve response to rehabilitation Lut not to increasing deterioration of the
cafdioﬁascular system. Despite the fact that achievemen: striving might exert a
beneficial influence on recovery, it would still appear to be a component of Type A
behaviour, and thus should be included in the multidimensional model of the post-

coronary Type A construct.
Impatience Irritability

Impatience irritability is a primary component of Type A behaviour (e.g., Matthews,
Glass, Rosenman, &_Bortner,? 1977; Musante, MacDougall, Dembroski, & Van Horn,
1983; Palmer et al., 1992; Spence et al., 1987; Tett et al, 1992). Impatience
irritability is characterised by a volatile temper, a sense of time urgency, intoleramn ..,
anger and hostility (Bluen et al., 1990). A need to maintain self-esteem through the

achievement of goals and the mastering of challenges is thought to illicit impatience
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irritability particularly if seif-esteem needs are obstructed in any way (Price, 1982).
Impahmce untabihty is believed to exert a deleterious effect on physical condition
(Spence e&: al., 1987). In an attempt to master siressors which threaten wieir sense
of control, individuals high in impatience irritability mobilise active coping processes
{Ohmen ot al., 1989). These proveseea give rise to a discharge of norepinephrine and
‘s inceese fn gympathetic activity {Matthews, 1982). As a direct result, a greater
mmhmmba}mﬁy justified is placed on the myocardium (Obrist, 1981).

sar mé weatadned activation of such coping processes and the corresponding

'_.mMofmepmephrme in the system increase blood pressure, expedite
| w 'mé myvcardial deterioration and facilitate the incidence of sudden death

&ﬁ?‘ﬂ- Thus, the 1 to establish conirol over stressors (Glass, 1977a) may

' _-"g.j;m Imaﬁmt and u-f, =1e individuals vulnerable to both general ill healith and

i dowelopmeat of CHD.

. Biudies which have assessed the differential potentisl of achievement striving and
impatience irritability to predict divergent outcomes have consistently yicided
significant correlations between impatience irritability and measures of heaith but
not mms of performance. Both Spence et al " (1987} and Barling and
Charbonneau (1992) report that impatience itritability correlated significantly with
negative health (e.g., headaches, respiratory problems) but not with academic
performance {i.e., GPA). The relationship between impatience irritability and number
of citations and publications in Helmreich et al’s (1988) study was also
nonsignificant. Nakano {1991) examined the effects of an operant self-control
procedure on the impatient behaviour of Japenese men. The procedure required
subjecis to evaluate thc influence of impatient bchaviours and monitor their

occurrence with the aim of developing a healthier repertoire of behaviours (Nakano,
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1991). The results of th.ts study indicated that moedification of impatient behaviours
resulted in @& significant reduction in physical symptoms (Nakeno, 1991). A
" correlational study of 206 female college students by Woods and Burns (1984)
reveals that women who generated a high score on the speed impatience dimension
of the JAS experienced 86% more chest pein and gastrointestinal, respiratory and
gleep problems than womeﬁ who scored low on the dimension. Speed-impatience, a
Type A dimeﬁaion which features a number of impatience n-ntabﬂzty items and is
conceptually similar to impatience irritability {Obman et al., 1989}, also predicted

number of visits to a physician over an 18 month period in Suls and Marco's (1990)

prospeciive study of 167 college students. Thus, impaﬁmcg irritability is related to

both self-reported and physician-diagnosed ﬂlnesa

Other. i yesecarch reveals a rélationship between impatience irritability and
psychological ill heaith. For example, Forgays' (1992} study shows tﬁat women who
demonstrate a strong orientation towards time pressed, itupatient behaviour report
significantly more maternal stressors and illness than Womm who do not (Forgays,
1992}). Houston, Smith and Zurawski {1986) also demonstrate positive relationships
between speed impatience and psychological .d.istress. Positive correlations between
impatience irritability and depression were found by Bluen et al. (1990) in one of the
few studies to examine the relationship between impatience irritebility and
psychological manifestations of strain. In a study comprising 134 male medical
practitipners and their wives, husband's impatience irritability predicted the marital
dissatisfaction expressed by hoth themselves and their wives (Barling, Bluen, &
Moss, 1990). Thus, there is empirical support for an association between impatience

irritability and measures of psychological ill health.
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More specific to the present research are reports of associations between impatience
irritability and CHD. In a review of data yielded by the WCGS, Mafthews et al.
(1977) fm_md that Type A individuals originally identified as being likely to develop
CHD, and who subsequently did so, demonstrated a high degree of irritability at the
outset of the sfudy. In a sample of 1949 adﬁlta, gpeed-impatience was significantly
associated with the self-reported incidence of a range of diseases which included
CHD among them (Eimé et al.,, 1989). In “;?'ri.ght's (1892} study, the incidence of
Specd-impatience waa significantly greater among a sample of patientt-?]_:lospita]ised

for CHD than among the sample hospitalised for other diseages.

: Assodastimm b&twem impatience irritability and indices of cardiovascular reactivity
have also heen established. In a study comprising 40 extreme Type A students,
Ohman et al. (1989) sought to determine whether certain Type A components had a
greater relevance to cardiovascular reactivity :'than others. Subjects scoring high on
impatience irritability experienced significantly greater increases in heart rate and
pulse transit time* during stressful tasks than subjects demonstrating low levels of
inipaﬁeﬁ;:e izritability. Under the same conditions, heart rate and pulse transit time
were unrelated to the hard-driving and competitive measures which the authors
believe, are similar to the achievement striving factors discussed elsewhere (e.g.,
Spence et al., 1987). Both heart rate and pulse iransit time are indices of

cardiovascular reactivity (Ohman et al., 1989; Svebak et al., 1992). Jennings (1981)

e Pulsetrms;thmemﬂemthespeed of a pulse wave (Ohman et al, 1989) and is
measured by means of an electrocardiogram and a dynograph (Svebak et al., 1992),
Pulse transit time is taken as the lapse of time which occurs between the onset of the R -
wave of the electrocardiogram and the peak of the pressure pulse measured at the
earlobe {Svebak et al, 1992). The Rawave is the initial positive wave of ventricular activity
during the cardiac cycle.
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found thet perticipation i a task designed to arouse physioclogical change,
mmmdmemdnmkﬂmmv of Type A's high in impatience. As increased |
Y mﬂ:macularmwtvitymasamarkm'forhypcrtmmonand CHD {Rosmman
1986), impatience irritability may contribute to the physiological changza wmch
parpe&m CHD. Swebuk of al. (1992) also found that nupaﬁenoe imbabiﬁiy was
wmwmcmmtywhmsubjcctswm exposed to a
i 40 induce card:wascularchar!ges-’lhereaultaofthmthme

&Mmpatmnce irritability initiates active coping processes
r changes which place a metabolically unjustified load
et al., 1989). Thus, impatience irritebility, and not
g, is associated witﬁ task-induced  cardiovascular reactivity
_ . Given that heightened cardiovascular reactivity is a CHD risk
3 @& Manuck, 1084), these results lond support to the belief that

Mtity is prmoshc of CHD. It is thus plausible that, in the context
- ﬁm mm' behaviour, impatience irritability represents the coronary prone
am& amiwammt striving the benign components discussed by Abbott and Peters
_ {19&8} Should this be the case, impatience irritability might counter the effect of

- rehabilitation and achievement striving, facilitate recovery.

Research on achievement striving and impatience irritability contributes to an
explanation of the equivecsl findings yielded by past Type A-CHD research. Those
studies utilising the global Type A construct may have been insuﬂicﬁenﬂy"°apeciﬁc to
determine the differential effects of the achievement striving and impatience
irritability components of Type A behaviour in predicting health outcomes.
Consequently, any such differential relationships between achievement striving,

impatience irritability and health outcomes may have been obscured. Should this be
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the case, benign components of the global construct would be partly responsahtlc for
the diminished predictive validity of Type A-CHD relationships i Wright, 1988). The
differential effects of achievmmt striving and impatience irritability may alse
explain the discrepancy between primary and secondary Type A-CHD research, The
impatience irritability component may doniinate Type A's behaviour and
consequently increase the risk of primary CHD. However, following the diagnosis of
' CHD, the Type A may modify impatience irritability behaviours to the extent that his
. o her M of eecondary CHD is reduced. ‘While the achievement striving /
impatience irritability studies help to resolve the equivocal findings of past research,
ey fiall short of providing a conclusive explanation. The studies neglect to examine

_ _ ic components of Type A behaviour such as hostility and anger
Type Ar conmptruct .bayund achievement striving and impatience irritability to include
hostility snd w'in an aspessment of the differential effects of Type A components
on cardiac rehabilitation patients' health.

Hostility

Hostility has been considered a primary component of Type A behaviour since the
time of the Type A construct's original definition (Smith & Pope, 1991). It is also
considered to be one of the most pathogenic components of Type A behaviour
(Blumenthal, O'Toole, & Haney, 1984; Greenglass & Julkunen, 1991: Matthews,
1988). Like Type A behaviour, hostility is multidimensional {Siegman et él., 1987).
- From the literature it is evident that hostility comprises a behavioural component
characterised by overt aggression (aggressive-hostility) and a neurotic component

characterised by cynicism and mistrust of others {synical hostility) (Barefoot et al.,
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1983; Siegmun et al., 1987). However, in the original desm‘ipﬁoxi of Type A
behaviour hostility was defined as free floating and occusring in a response fo
anyone or anything that threatened to hinder Type A's pfogrqss {Matthews &
Haynes, 1986). In terms of the original definition of Type A behaviour, it is
aggressive, rather than cynical, hostility that is associated with the Type A construet
(Engebretson & Matthews, 1992; Siegman et al., 1987). Individuals who show &
‘ strong tendency to exhibit hostile behaviour are believed to have a heightened

predisposition to CHD {Suarez & Williams, 1989).

Coronary-prone, I:mshle behaviour can be described as a behavioural disposition
chamctmaad by ﬁmbﬁw, and frequent acts of aggression toward anything which
impedes behavioural freedom (Houston & Vavak, 1991; Rosenman, 1991; Williams
et al., 1988; Williams, Barefoot, & Shekelle, 1985). Inherent to the penod following a.-
cardiac event are a number of factors which may threaten behavioural freedom.
Examples include, physical and psychological limitations imposed by CHD énd drug
therapy, changes in cnllploy‘mmt and or family status, and loss of i‘ncomje and self-
sufficiency (Budnick, 1991; Erdmen, 1990; Rejeski et al., 1985). Type A's are more
likely than Type B's to perceive factors such as these as threats to ﬁ'eeﬂom and to
respond with acts of hostile aggression (Check & Dyck, 1986; Strube & Werner,
1985}. As hostile aggression is also a typical response to the behavioural limitations
imposed by il health or the treatment thereof (Rhodewalt & Fairfield, 1991), Type A
cardiac palients are likely to display considerable aggressive hostility. In this
context, aggressive-hostility may be directed at the rehabilitation programme and /
or the disease itself and may result in noncompliant behaviour (Rhodewalt &
Fairfield, 1991). Both hostility end non-compliance with a cardiac rehabilitation

programme are associated with reinfarction (Koskenvuo et al., 1988; Shephard et
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al., 1981}, Further, patients with advanced CHD are prone to potentiaily dangerq_l.ls
carciac arrythmias® {Koskenvuo et al, 1988). Among this population, acis :.of
extreme hostile-aggression are implicated in the occurrence of fatal arrythmias
{Koskenvuo et al., 1988). As the period following a cardiac event is characterised by
a nmumber of factors which limit behavioural freedom, and Type A's often respond to
these with hostile-aggression leading to non-compliance, hostility is implicated in
the incidence of secondary CHD. The role of hostility in the development of CHD is

outlined bhelow.

The precise means by which hostility engenders CHD is unclear {Diamond, 1952).
However, there is some evidence that hostility occurs within a high arousal /
attentional state which initiates increased sympathetic activity (L:mdberg et al.,
1089; Weidner, Sexton, McLellar;, Conner, & Matarazzo, 1987). Incroased activity
results in the metabolically unjustified release of norepinephrine and mobilisation of
lipids (Weidner et al., 1987) which, over time, damage the arterial endothelium®
{Krantz & Manuck, 1984). Damage to the arterial endothelium constitutes the first

step in the development of CHD (Ross, 8 Glomset, 1984).

Support for a link between hosfility and increased sympathetic activity ig-grovided
by Dembrowski et al. {1978) who found that in response to experimentally arcused

stress, hostility correiated significantly with systolic blood pressure and heart rate.

% Cardiac arrifthmias refer to «_ntinuous or intermittent disturbanoces i the heart's normal
rhythm which can, in severe cases, result in cardiac arrest {Oxford Reference Concise
Medieal Dictionary, ITF Edition, 1990). '

pad The single layer of cells lining the arteries (Oxford Reference Concise Medical Diciionary,
IIT Edition, 1990).
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In & secies of mimilar siudies conducbed ﬁy Suarez and William: (1989, T99(0),

dm:dua&énlghmhomhtywhomhamaedwhﬂe trying to camplete an anagrem

task reaponded with more prmmmced cardiovascular reactivity then individuals low

in hostility. Compareble resulis were yielded by Hardy and Smith (1988) and
I

Weidner, Friend, Ficarrotto “and Mendell {1989). In Weidner et al's study,

mwmmm&mwmm s:gmﬁcanﬂygrcater

_wmm&mWImdawhmaﬁmphDganunadv@blemm

tawle Shats thase dexnctutoating low levels of hostility. Christensen and Smith (1993)

| WW in eocdal inferactions requiring the sclf-discldwre of personal

nis bigh in hostility demonstrated significant increases in

M M&M W prcsstm and heart rate. Ganster et al. (1991} also report
| 'mm W sasple of 568 healthy mployed men and womern were subjected to

-;nt:hmzﬁ, bostility correlated with both increased diastolic blood pressure

" eud slower rades of physioclogical recovery. Increased dimstolic blood pressure is

considared to be the predominant precursor of cardiovascular distress {Ganster et

E %1., 1991). Further, increased diastolic blood pressurs is consistently related to

hestility {Houston, 1986).

Together, these results suggest that hostility is the dimension of Type A behaviour

which is the most compelling predictor of increased sympathetic activity (Ganster et

| ai., 1991). This suggestion i strengthened by Svebak et al's {1992) research

showing that hostility is significantly associated with increased sympatho-adrenal
reactivity which is a risk factor for CHD (Krantz & Manuck, 1984). Thus, the
hyperreaction to challer.,ge and subsequent slower physiological recovery associated
with hostility contributes to the deterioration of the cardiovascular system (Ganster

et al., 1991).
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A more direct Imk between hostility and the development of CHD has heen
established. In a 25 year prospective siudy focusing on physicinns, Barefoot,
Dahisirom and Williams (1983) determined that hostility is associated with the
severity of curonary atherosclerosis and an increased incidence of morbidity and -
mortality from CHD. Shekelle, Gale, Ostfeld and Paul (1983) and Williams et al.
(1980) report similar results. As prospective studies (e.g., Haynes et al,, 1980;
Matthews et al., 1977) have established an association between hostility and CHD
and hostility and mortulity (Barefoot et al., 1980} it is probable thet hostility

constitutes a toxic component of Type A behaviour.

Significant relationships between hostility and the development of CHD have also
been reported in studies which simulisneously feiled to yield. a significant
relationship between the global measure of Type A hehaviour and CHD. For
example, MacDougall, Dembrowski, Dimsdale and Hackett (1985} reanalyzed data
collected by Dimadale et al. (1979) to nssess the relationships between both global
Type A behaviour and the extent of angiographically™ determined CHD and hostility
and the extent of CHD. The results of MacDougall et al.'s {1985) study confirmed the
non-significant ascociation between global Type A and the severity of CHD reported
by Dimsdale ¢t al. (1979). However, this study also revealed a significunt
relationship between hostility and the severity of CHD (MacDougall et al., 1985).

Thus, retrospeciive studies have found hostility to be associated with

37

‘Angiographic’ implies the use of angiography, An arglography comprises an X-ray
examination. of the coronary arteries (Kamarck & Jennings, 1991; Oxford Reference
Concise Medical Dictionary, Il Edition, 1990). An angiography provides the best measure
of the extent of atherosdlerosis {Loscalzo, 1990).
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angiographically determined atheroscierosis, in instances where Type A was
unre.!ated to vessel disease (pmio'mwam, MacDougall, Williams, Haney, &
Blumenthal, 1985}, A mesa-anazysa {Matthews, 1988) of studies concerning Type A
components and CHD also indicates that measures of hostility correlate with CHD
even in cases where measures of global Type A behaviour do not. Clesaly, hostility is

independently associgted with the incidence of primary CHD.

There is also some evidence to suggest that the hosﬁﬁtjr preﬁxpxtatmg primsuy CHD
aluo contributes to the incidence of secondary Clm For exampie, Koskenviio et al.'s
(1988} study assessed the relationship between hostility and CHD in a sample of
3750 male twins. At"'fth;e study's inception, the incidence of angina pectoris among
subjects high in hostility was 2.88 times that of subjects low in hostility. A three
 year follow up fadled to reveal an association between hostility and CHD morbidity
and mortality among subjects who were free of hypertension and CHD at the study's
inception. However, among subjects who were diagnosed with hypertension and
CHD at the outset, hostility significantly predicted the incidence of sub&equmt CHD
morbidity and mortality {Koskenvuo et al.,, 1988}, Thus, while hosatility did not
predict primary CHD, it did predict secondary CHD. Ma', hostility constituted
the strongest predictor of reinfarction in a four year follow-up of the WCGS
(Matthews et al., 1977). These results suggest that the hostility expressed by Type A

CHD patients will increase the risk of reinfarction.
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Anger

Like hostility, .angm is considlered & principsl component of Type A behaviour

(Palmer et al., 1992) and & strong predictor of CHD (Houston & Vavak, 1991; Taylor |
& Cooﬁer, 1989}, The litwsimre vemcorning enger is freught with amh:gv.uty and
omihmm bocanee snger is Wy, and erroneously, used interchangeably with
et windk howtility (Spictherger et al., 1985). Anger is an affective

w; Rumeal & Creme, 1983). It is asenciated with a high
_:wmmchaﬂmgandﬂmwﬂms (Ketnedy,

o8 8 respohse to events which are appraised as frustrating, repugnant,
Fgtnoylog and which elicit aggressive, antagonistic or withdrawn behaviour (Lopez
Mman, 1986). Personal characteristics dictate that some individuals are more
. -'me to appraise situations as provocative and hence, experience anger with a

greater frequency (Kernis, Granmemann, & Barclay, 1989). Frequent provocation

results in a state of chronic anger {Wovaco, 1985). Individuals who are predisposed
to chronic anger are iypically combative in their response to threat, challenge. stress
and adversity (Novaco, 1985). A combative orientation is an intrinsic charactmsuc -
of Type A behaviour (Friedman & Rosenman, 1974). Indeed, Type A's experience and

express more anger than Type B's {Janisse, Edgeur, & Dyck, 1586).
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The experience of anger is associated with augmented cardiovasculur reactivity
(Rosenman, 1986; Spielberger et &l 1985) and the release of epinephrine and
norepinephrine (Walding, 1991). Of all Type A components, anger appears to ﬂhmt
ihe greatest cardiovascular reactivity {.Rosenman, 1986}. It is through the increased
cardiovascular reactivity implicated in the pathogenesis of CHD {Rosenman, 1978},
that anger affects heelth (Johnson & Broman, 1987). More specifically, an habitual
angfy mépanse to daily stressors raises blood pressure and ultimately contributes to
hypertensive status {(Harburg, Gleibermén, Rassell, & Cooper, 1991; Maes et al.,
1987). Anger also contributes to the development of atherosclerosis and CHD
(Booth-Kewley & Friedman, 1987). Sustained hypertension is a precursor of
reinfarction (piamond, 1982). So tov are atherosclerosis and CHD (Booth-Kewléy &
Friedman, 1&%’?:"*1’1@3, C&ugﬁey, Deeming, Mercer, & Scott, 1970). Bucause anger
is a typical response to the pain and discomfort of a coronary eveni {Fighman-
Algchuler & Alschuler, 1984}, and confinues to exert an influence on the
convalescing heart (Dembroski et al., 1985), anger is implicated in the development

of secondary coronary events (Harburg et al., 1991).

Modes of Anger Expression

While anger is a relatively stable personality trait, its expression varies in intensity
according to the demands made on the individual (Spielberger ot al., 1983). As such,
its expression constitutes & response to situationally determined demands
{Fishman-Alschuler & Alschuler, 1984), This response can take one of two
coticeptually distinet forms, namely, suppressed anger (anger-in) and expresscd
anger (anger-out}) (Harburg et al.,, 1991}, Both forms of expression represent

resentful, impulse confrolled reactions which sustain the experience of anger
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{(Harburg et al 1991). Agmin, both are reflected by the salient phywiciogical
- manifestations of curdimncular and endocrine arousal (Novaco, 1985). Anger-in,

however, typicelly creates more paychological dmtress and therefore, initiates miore

pefvwive physiological responsss (Russek et al., 1990).
- Auger-in,

Angesdn reficets a reluctence .to express feelings of anger overtly even under
| drmmstanmm such experession would be warranted {Dembroski et al., 1985}.

pky evideat o ummﬁtmn where anger expression carries the potential

waiad oucififet (Derabroski ot al., 1985) Anger that is suppreseed has to

pitnaben elswhers and is typically expressed physiologically (Budnick,
1%&}. THS - mt offort required to suppress feelings of anger increases the
mnﬁvay of ‘the cardiovascular system (Gilbert & MrArthur, 1988). Chronic

cardisvascnlar arousal ultimately leads tc hypertension (Spielberger, Krasner, &
Solomon, 1988} and CHD (Dembxroski et al., 1985; MacDougail et al., 1985).

Research has cons tently shown an association between anger-in and elevated
blood pressure and hyperiension among young and middle sged hypertensive and
healthy individuals (e.g., Baer, Collins, Bourenhoff, & Ketchel, 1979; Falkner,
Onesti, & Hamstra, 1981; Geniry, Chesney, Gary, Hall, & Harburg, 1982; Manuck,
Morﬁson,_Be]lack, & Polefrofie, 1985}. As sustained hypertension is a risk factor for
CHD (Jenkins, 1988), anger-in is associated with the development of coronary
disease.
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Ermpiricsd studies attest ,t"':n“nﬂ‘wet assoclation between anger-in and the presence
' and severity of CHD. MacDougall et ol (1985) report a significant relationship
. between anger-in snd the extent of CHD. Angiographic studies by Tennant end
Langehiddecis: (1985) show that angern predicts atherfeclerosis. In a study

compriniug patients with mboisal fo severe CHD, Dembroski et al, (1985) report

guificest mm bmnzst_mgn'-m and augiographically determined severity
SRR ..:._me and number of experienced myocardial

-saigar-in sud both primery and secondary CHD has also
. N exampie, the Framingham study showed that anger-in
it peimary CHD among men and women (Haynes et al., 1980).
wﬂw other nand, assessed the prevalence of Type A components in
@ammth the aim of dlarifying each components' role in the
ot of timonse ance traditional risk factors hal been partieiled out. Results

séiowed sisgeein t be a powerful predictor of recurrent CHD. Anger-in is associated
mm eardiovascular arousal which is a precursor of hypertension and CHD.
Angerein is also significantly related to secondary CHD. Considering the relationship
between anger-in and the development, maintenance, and recurrence of CHD, it is
likely that the anger suppressed by the CHD patients in the present research will

have deleterious psychological and physiological consequences.

Anger-out is expressed verbally or physically and is directed at the source of

provocation or at an alliel person or object (Spiclberger et al.,, 1988). The
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behavioural limitations imposed by CHD elicit anger which is typically directed at
the medical personnel involved in the process of rehabilitation ot at the disease itself
(Rhodewalt & Fairfield, 1991). The habitual expression of anger demands frequent
bursts of exaggerated autonomic activity (e.g., accelerated heart rate and cardiac
outpuf) {(Fishman-Alschuler & Alschuler, 1984). Exaggerated cardiovescular activity
is believed to be the mechanism linking anger-out to CHD (Diamond, 1982). This

belief is supported by the research reviewed below.

Harburg et al. (1991) revealed that among clder black and white men, anger-out was
significantly related to elevated systolic and diastolic blood pressure. Engebretson et
al. {1989) demon\strs.ted that anger provocation initiated heightened cardiovascular
reactivity and that this was more pronounced when subjects were unable to use

their preferred mode of smger expression. Subjects who typically expressed their

anger exhibited significant elevations in blood pressure and heart rate when they-

were harassed but prevented from showing their harassment {(Engebretson et al.,
1989). Elevations persisted 25 minutes after the harassment procedure h.ad
terminated, suggesting that a substantial amount of time is required before the
cardiovascular system returns to baseline functioning. Habitual and prolonged
cardmvascular activation is dysfunctional, particularly as it is ﬁccompaniéd by the
release of catecholamines (Krantz et al., 1985). An assoviation between the arousal
of anger and increased levels of the catecholamine, norepinephrine has been
established (Funkenstein, King, & Drolette, 1954). Increased levels of circulating
catecholamines are implicated in the development of atherosclerosis {Haft, 1974),
and ultimately, CHD {Glass, 1977b}. Therefore, the cardiovascular reactivity

generated by anger-out plays a potential role in the development of CHD,
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Other research has gone beyond linking esnger-out to cardiovascular arousal to
establish direct links between anger-out and general health, hypertension and CHD.
Johnson and Broman's {1987) study of 1277 black aduits revealed that anger
expression predicted health problems independently of age, sex arnd traditional CHD
risk factors. Other studies {Gentry, 198F; Spielberger et al.,, 1985) have established
significant relationships between anger-out and hypertension and more specific
relationships to setondary CHD have been reported by Wright {(1988). In Wright's
(1988) study, anger-out correlated with the incidence of CHD when statistically
combined m;:h time urgency and chronic activation. The correlations between’ anger-
out and CHD occurred independently of the traditional risk factors and were higher
than the correlations between the global Type A construct and CHD (Wright, 1988).
A later study by ‘the saine author revealed that CHD patients demonstrated
significantly more a.ﬁger-out than non-CHD patients (Wright, 1992i. These results
suggest that anger-out may be a primary differenti ting factor beiween CHD
patients and patients who are suffering other diseases {Wright, 1992). Given that
anger-out is associated with heightened cardiovascular reactivity, general ill health,
hypertension and secondary CHD, it is plausible that the anger expressed by CHD

patients in the present research wili compromise their health.

Research on the components of Type A behaviour reveals that achievement striving,
impatience iiritability, hostility, anger-in and anger-out are characteristics of Type A
behaviour which, with the exception of achicvement striving, can result in
sustained, intemperate reaclivity, culminating in physiological processes which
precipitate the development of CHD (Taylor & Cooper, 1989). Taken together, this
body of research indicates that each component may e:ar.crt a differential effect, be it

on health or performance. Thus, this research provides support for a
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multidimensionsl modal of Type A behavicur which comprises both benign and
coronery-prone components. }t must be recognised however, that this hody of

thainis u:-i-" byﬂwﬁmim Mm&-hﬁlﬂ-

tesoaych i6 characterised by three fundamental wesknesees.

v o

:"-iMWﬁewmmmme Correlational

_@atn which is inirinsically ambiguous and possesses
‘Wim&dﬂy {Lepore, Allen, & Evans, 1993). Mmﬂy, it is
= W dme whether measures of health and performance are influenced

WMWAmpmts themselves, or by some third factor. In failing to oonsadar,
and-Bervos control, facmm which may ameliorate, diminish or exacerbate the effects
of the Type A components, thmestudiwhavealﬁﬁitedahﬂitytomakedeﬁnﬁw
st&jxmmts regerding relahﬂnshps be*ween Type A components and measures of
health and performnance. Theoretically, thc mumber of third factors iz mﬁmte (Brown,
1991). However, one factor holds particular relevance to cardiac rehabilitation
patients, namely, acrobic exercise. Regular exercise modifies the negative
components of Type A behaviour (Berefoot et al., 1989}, Therefore, in addition to
enhancing cardiovascular heéalth, exercise may also influence the “relationship
between Type A components and CHD patients' psychological and physiclogical

S&m.n.



Third, many of the Type A component studies make inadequate attempts to specify -
the physiological outcome of the Type A components. Those studies which do specify
outcomes {e.g., B. rling 8 Charbcuneaw, 1992; Bluen et al., 1990), typically utilise
self-report measures of iil healith. Therefore, the task of measurement is left fo the
subject (Brown & Harris, 1978). Personality type imposes a profound influence on
the perception, recollechon and reporting of subjectively determined health
measures (Rimé et al., 1989}, and consequently, produces spurious associations
{Marmot & Madge, 1987). For example, neuroticism, which is highly correlated with
Type A behaﬁour, is related to the over-reporting of physieal symptoms {Suis &
Marco, 1990). In these cases, positive relationships between Type A behaviour and
il health may be a product of the Type A individual's predisposition towards
neurotic over reporting and not to a higher incidence of disease (Suls & Marco,
1990). Moreover, it is naive to assume that individuals can translate their perceived
state of ill health to a complex physiological condition with sufficient precision
(Costa & McCrae, 1987). Research in this area le.g., LaRue, Bank, Jarvik, &
Hetland, 1979; Linn & Linn, 1980) has shown that subjective reports of iil healih
are only modestly correlé.tad with objective indicators of ill health {e.g., physicians'
ratings} (Suls & Marco, 1990). Thus, if self-report measures are used to establish
psychological variables (e.g., Type A components), then abjecﬁt;e measures should
be used to determine ill health (Marmot & Madge, 1987). The use‘ of different modes
of assessment for psychological and ill health variables ensures that the amount of
influence that the former exerts on the latter is limited (Marmot & Madge, 1987). The
use of objeciive physiological measures is of particular importance when the
variables under study are implicated in a stress-strain relationship which includes

physical condition (Strasser, 1981). Such is the case with certain of the Type A
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components,

The present research will overcome these weaknesses by means of the following:
First, the relationship between tile Type A components and heaith will be examined
among a high-risk sample, namely, cardiac rehabilitation patients. Second, the
present research will determine whether exercise plays an equally predictive role.
Third, the impact of the five Type A components will be analysed in relation to a
specific, objectively deiermined index of cardiac health (i.e., maximal oxygen

-

uptake).

The examination of the Type A behaviour which characterises CHD patients will
require the development of‘.a Type A measure which reflects the components relevent
to a high-risk sample. It is possible that associations between the behaviour pattern
and cardiovascular reactmty, CHD morbidity and mortality may only occur with
certain measures of Type A behaviour {(Edwards, Baglioni, & Cooper, 1990b; Thomas
& Friedman, 1990). Lack of precision of existing measures and the failure to
calibrate i.n;iependmt components may cause non—__g;igniﬁcant associations between

these variables (Chesney, Ekman, Friesen, Black, & Hecker, 1990).

Given that the multidimensional nature of Type A behaviour (Friedman &
Rosenman, 1974) is inadequately represented by existing measures of the global
construct, meaéures which reflect the full constellation of Type A components will
hé.Ve to be developed for this purpose (Edwards et al., 1990a; Meininger, Stashinko
& Hayman, 1991). Only once these steps have been taken, can those components
which increase prediction of recurring CHD be assessed (Evans, 1990), Therefore,

one of the aims of the present research is to refine a mﬂﬁﬁmmsional scale to
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measure the five components of Type A behaviour outlined in this chapter, namely,

achievement éi*'iﬁing, impatience irritability, hostility, anger-in and anger out.
Conclusion

While research concerning thé Type A-primary CHD relationship is equivocad,
research intn the association beiween Type A behaviour and secondary CHD
suggests an inverse relationship. It is possible that the lack of consistency in resuits
yislded by both primary and secondary CHD research can be attributed to the -
definition and measurement of Type A behaviour as x global construct. Giobal Type
A behaviour has proved to possess inadequate predictive validity (Evans, 1990).
Moreover, there is an accumulating body of research which indicates that the global
| Type A construct is heterogeneous in nature and comprises both benign and
coronary prone components (Abbott & Peters, 1988). The benign component is
believed to be achievement striving {Ohman et al., 1989) while the coronary prone
components are thought to be impatience irritability, hostility, anger-in and anger-
out {Johnson & Broman, 1987;“-Matthews, 1988; Ohman et. al,, 1980; Tajlor &
Cooper, 1989). In order to determine the impact of behaviour on prognosis, these
components need to be differentiated from the giobal construct. Further, the healih

and performance consequernces of each component should be evaluated individually.

Before such evaluation can occur it is necessary to identify precisely which of the
above components characterise CHD patients’ Type A behaviour. There is evidence
to suggest that CHD alters the influence of Type A behaviour on health outcomes
(Bvans, 1990). Therefore, the ngture of Type A behaviour as defined by component

research concerning low-risk samples may not apply to a sample of cardiac
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rehabilitation patients. The present resessch will attempt to define the Type .A
behavmur of CHD patients. This will be achieved by remrdzis,gthe responses of CHD.
patients on measures designed to assess achievement striving, mpatmce
irritability, hostility, anger-in and anger-out. The constivict vahdtty of the resulting- |
muitidimensional z;apdel of CHD patients’ Type A behaviour will then be assessed by
factor analysing tt}:i data (see Chapter 7.). Subsequcntly, the componmts of Type A
behavmurwﬂlbemc!udedand teatedmamodei dem@wd to assess CHD petients
psychological and phy&iomcal proguosis for recovery (see Chapter 8). Fusther, &
m‘iﬁcamofpaatmfyeﬂrcb wﬂlbeaddreswdbymc}pdmgexmmthmmoddmd '

detetmmmgﬁsmﬁumoeoncmﬂmpahm psqg;libms.

/




.
i

CHAPTER FIVE

" AIMS AND RATI‘!:DNALE OF THE PRESENT RESEARCH

From the precéding chh}pters it is evident that CHD patients’ Type A and exercise
compliance behaviour has atiracted considerable theory and research. It is also
evident that the research "ito these two areas of CHD patients' behsviour has
yielded inconsistent and contmvm-mal results. in the present chapter, it is argued
that the coﬂ:!jovm'sy and inconsistency surrounding research inte CHD patients'
behaviour can be atiributed tanb the empirical and concepiual limitations of past
research. By overcoming ﬂ::ese Hmitations in the present research, it will be possible
to identify factors which influence CHD patients' physiological and psychological
recavery The present chapier describes the aims and raﬁonafe of the three studies
which have been designed to ezamine CHD patients' behaviour and jts impact on

physiological and psychological recovery.

Study 1: The Psychological and Physiological Consequences of Attending vs. Not

Attending an Exercise Based Cardiac Rehabilitation Programime

CHD has typically been viewed as a negative physiological outcome of the stress
process (Quick & Quick, 1984). Relatively little attenition has been paid to the stress.
and resultant strein caused by CHD. In the present research it is argued that CHD
generates numerous stressors which have the potential to culminate in
psychological and physiological strain (Rejeski et al.,, 1985). Exercise moderates

these stressors, and consequenily, reduces the amount of strain experienced by
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CHD patients (Folkins & Sime, 1981). It is thus plausible that exercise enhances the
prognosis of CHD patients (Kinnaird et al,, 1982). However, knowledge of the effect
of exercise ory CHD patients' prognosis is inconclusive and incomplete (Holloszy,
1983; Kinnaird et al., 1952; Widimslky' & Broustet, 1985), Th.is. can be attributed, in

part, to the methodological limitations of past research outlined below.

A primary limiiation of past research is the insufficient duration of the exercise
programmes incluoded in several key studies, For example, the six week exercise
programime of the NEHDP {1981) and the 12 week exercise programme of Valliant
and Asu's (1985) study did not provide enough time for exercise to exert an
influence on prognosis (Ismail & Young, 1977). Other studies {e.g., Kavanagh et al.,
1977; NEHDP; 1981) did not include non-exercising control groups and therefore,
were unable to detea:inine whether changes in prognosis were due to exercise or to

the effects of time.

A further limitation concerns those studies which included a control group
comprising CHD patients who chose to withd_raw from the exercise programme {e.g.,
Kellerman, 1973; Shephard et al., 1981} but which failed to establish these patients’
reasons for withdrawing from the programme. The prerandomisation trial of the
NEHDP (1981} demonstrates that cardiac patients who drop out of an exercise
programme tend to suffer more physiological and psychological ill health than those
who remain in the programme. ’It js possible that the control groups of the above
mentioned studies withdrew from the rehabilitation p;'ogramme for reasons of
psychological or physiological ill health. Given this possibility, the reported higher
levels of strain are likely to be a prodact of ill health at the time of withdrawal and

not a product of a sedentary lifestyle. Thizs, in failing to determine the relevant
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reasons for leaving, the studies conducted by Kellerman (1973) and Shephard et al.
(1981) could not attribute the higher incidence of strain among the control group to

a feilure to exercise.

A similar flaw lies in the failure to establish any differences in the experimentsl and
control groups' bi@pﬁ@ and risk factor de_tfa {e.g., Kavanagh, Shephard, Doney,
& Pandit, 1973}. The results of past research suggest that CHD patients who d.rop
out of an exercise programme have a different risk factor and biographical profile to
patients who elect to remain in an exercise programme, For example, in the
prerandomization trial of the NEHDP, CHD petients who dropped out of the
programme were more likely to be categorised as middle vs. upper middle class and
to be unmarried Stern & Cleary, 1981). Blue collar workers suffer more CHD
moibidity and mortality following an initisl myocardial infarction than white collar
workers (Hartley et al, 1987) and the incidence of reinfarction is greater among
unmarnied CHD patients (Stern et al., 1977). Therefore, it is pogsible that both
social class and marital status influence prognosis for recovery. The drop-out gfoup
assessed in the NEHDP also reported significantly higher cholestergl levels and a
greater tendency toward elevated blood pressure levels (Stern & Cleary, 1981). fis
the Coronary Drug Project Research Group (1974) has established that high
cholesterol and blood pressure levels continue to exert independent cffects on
outcome following an initial infarction, it is likely that cholestercl and blood
pressure also influence recovery. Given that drop-cuts of an exercise programme
have been found to differ from programme participants, it is necessary to con_trol for
any such differences by either including them. as covariates in the analysis or by

closer matching of groups.
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’I'hg: aim of the first study is to address the above criticistns and consequently,
establish whather participation in an exercise programme affects cardiac patients’
psychological condition and the incidence of subsequent cardiac events and medical
interventions, It is beliéved that this aim will be achievéd by overcoming the.
_wum of past research. Specifically, the present study w:lll be hased on a six
month exercise programme, whiéh, according to the American Heart Assocciation
(Erb et sl,, 1979), is the exercise period needed for the physical reconditioning of tl}e

CHD petient.

| Tha study will also include a conirol group comprising CHD patients who dropped
| out of the exercise programme. By including a ‘vontrol group, the effects of time wiil
be mntm&lad In order to eliminate the potentially confounding factor of pre-existing
differences in psychological and physiological health, the control groups' reasons for
leaving the " programme will be determined. Those CHD patients who left the :
pmgramme for reasons of ill health will be eliminated from the control group. This
precaution will hmit the possibility that the hypothesised significant difference
between the levels of strain reported by the experimental and control groups at Time
2 is a result of & higher incidence of iil health among the control group and not the
effects of the exercise programme. Thus, fiom Study 1 it will be possible to
determine whether compliance with an exercise programme reduces physiological
and psychological strain. The experimental and control groups will bé matched on
the basis of sex, race, marital status, education and occupational status thereby
reducing the number of potentially confounding effects, Stlldf 1 will also identify
any pre-existing differences between the exercising and non-exercising groups' risk
factor data. Variables reflecting a between-group ditference will be included in the

study as coveriates.
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e
Unlike past resea.rch which has been criticised for using cross-sectional designs,
and thus, has been unable to establish temporal relationships (Haynes & Matthews,
1988), Study 1 will be based on a longitudinal design. It is believed that in
surmounting the methodological Iimitaﬁong of past research in Study 1, it w:]l be

possible to verify the influence of exéicise on prognosis for recovery from CHID

The present research is further concerned with the influence of Type A components
i prognosie. B&mthiai:ﬁluencgcanbedetermined, it is necessary to conduct a
gecond sd:udy to develop a valid measure of the Type A components manifested by

Cmeaﬁenm

Study 2: Deﬁnihg the Type A Behaviour

of CHD Patients

. While much research has been devoted to establishing Type A behaviour as a risk

factor for primary CHD, very litile research has focused on the role of Type A
behaviour in the development of secondary CHD (Ragland & Brand, 1988bj. Of
those sﬁxdies which have examined behaviour type in relation to secondary CHD,
the majority have found that, contrary to expectations, Type A behaviour promotes a
positive proghosis (¢f. Barefoot et al., 1989; Case et al., 1985; Dimsdale et al., 1981;
Ragland & Brand, 1988by Shekelle et al., 1985), The contrary findings have bheen
atiributed to the possibility that, once diagnosed with CHD, Type A's modify the
toxic compone=ts of their behaviour and thus, enhance their prognosis for recovery
{¢f. Evans, 1990; Wright, 1988). However, the value of these findings is limited by a

flaw in Type A research. That is, these studies have erroneously examined Type A
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behaviour as a global construct (Edwaids et al,, 1990a). Type A behaviour is a.
raultidimensional construct (Friedman & Rosenman, 1974; Teit et al, 1992),
comprising components which exert differential effects on illness and performance

outcomes (Jennings, 1984).

To determine the impact of Type A behaviour on prognosis, it is necessar” to take
cognisance of the multifaceted nature of the construct. This requires the
development of a model of Type A components. Existing modeis of Type A behaviour
{e.g., Burns & Bluen, 1992} have been developed for lew-risk populations.
Perception and methods of copitig with CHD are influenced by personality factors
(Mastin & Lee, 1992). Type A's are known to modify the toxic components of their
behaviour following diagnosis of CHD (Evans, 1990; Friedman et al., 1986). Such
modification may alter the composition and .Iintensity of Type A components
manifested by CHD patients (Haynes & Matthews, 1988; Matthews, 1988). As a
result, the difference between the Type A behaviour manifested by healthy
individuals and individuals afflicted with CHD may be sulistantial {Anderson et al.,
1986; Evans, 1990].. Given: that CHD has been found to affect both the nature of
Type A behaviour {(Evans, 1990} and coping methods {Martin & Les, 1992); these

models are not suitable for research concerning CHD patients.

The criticisms of past research will be overcome in Study 2 by first considering Type
A behaviour as a multidimensional, and not & global, construct. Second, the extent
to which achﬁevement striving, impatience irritability, hostility, anger-in and anger-
out feature within the behaviour of cardiac rehabilitation patients will be examined
in Study 2. Therefore, the aim of Study 2 is to develop and test a multidimensional

model of Type A components which is relevant to people with CHD.
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Study 3: Assesament of the Relationships Between ’I‘jpc A and Exercise Components

and Indices of Psychological and Physiological Health

Acrobic exercise and the dimensions of Type A behaviour are believed to predict
prognosie for recovery ﬁ*om CHD (Dembroski et al,, 1989; Holines & Roth, 1985;
Matthews, 1988; McGlynn et al, 1983; Morris et al., 1990; Ohman et al., 1989).
Research hes examined the proguostic role of these variables in isolation (cf
Dembroski et al., 1985; Dimsdale ot al., 1977; Grod=zinski ot al., 1987; Kallio et al,,
1979; Matthews et al., 1977; Rimé et al., 1989; Shephard ot al., 1981). As a result,
Hittle is knowm of the joint predictive capacity of aerobic exercise and Type A
behaviour in the prognosis of CHD patients. Further, resesrch which has examined
ew'ciae in velation to health ontcomes has largely neglected a key varieble, namely,
the du.raﬂon of exercise. Without including the measure of duration along with the
usual measure of frequency, past research has been unable to demonstrate the
prétﬁse mechanisms of exercise which predict prognosis (Sharkey, i984). Research
concerning Type A behaviour and prognosis can be criticised on é. similar busis.
That is, by considering Type A behaviour as a glebal construct, this research has
limited the posaibﬂitj of examining the various Type A components and the extent to

which they differentially predict prognosis.
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The alm"’of Study 3 is to developﬁa multidimensional model comprising psychological
and beh;iiv'iouml variables which predict CHD patients’ prognosis for recovery (see
Figure 5.1). The psychological predictor variables included in the model will be the
achievement atriving, impatience irritability, anger-in, anger-out and hostility
components validated in Study-2. The behavioursl predictor variables will be the
frequency and duration measures of exercise compliance discussed in Chapter 3.
The predictor variables will be assessed in relation to psychological outcomes,
namely, ammety and dcpresa&m and a phymologlcal outcome which reflects changes
in the enrdiovascuiar aystm,, namely, meximal oxygen uptake {Sami et al., 1979;
Uhletal. 1984). ShldyawﬁidetmmmewhetherthecomponmmonypCAand
exereim behmiour dmmﬂnlly predict changes in anxiety, depression and maximal
'oxygmuptake Inmmhiéim,itmhopedthatbyaddmsmngthe empirical and
.oonceptual limrta.ﬁtm of paqf research, the three studies comprising the present
mearch will advatm knowledge of the factors which infiuence CHD patients’

psychologlcal and phyaiolugtcai health.

ical and Behavioural Predictors of Prognosis

PSYCHOLOGICAL » STRAIN
PREDICTORS
Paychologi al
Achievement Styiving Measures:
Impatience Irritability
Hosﬁhtym ' .gnﬁety .
- 851011
| WA“W _ out COVARIATES* epre

BEHAVIOURAL . Physivlogical

PREDICTORS Race Meam:f}e:
Exercise Frequency g&mr tus Maximal
Exercise Duration Oceupation Uptake (VOgmax}

* As measured at Time 1
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CHAFTER 6

STUDY 1: THE PSYCHOLOGICAL AND PHYSIOLOGICAL CONSEQUENCES OF
ATTENDING VS. NOT ATTENDING AN EXERCISE BASED CARDIAC

REHABILITATION PROGRAMME

CHD is physit_:aliy and psycholoéiea]ly streasful (Rejeski et al,, 1985}. Consequently,
it has the potential to generate phyaiﬁlogical and psychological strain (Brown &
Munford, 1984). This translates to . poor prognosis for recovery. Exerciss is believed
to affect prognosis by restoring cardiorespiratory fitness (Morris et al., 1990;
Shephard, 1985} and modifying the stress - strain relationship characteristic of the
recovery period (Holmes & Roth, 1985; McGlynn et al,, 1983). Specifically, the
exercise which improves prognosis is that which involves repetitive, dynamic
movement and results in increased oxygen consumption, namely, aerobic exercise
(Hammond, 1985; Morris et al., 1990; Sharkey, 1984). Regular aerobic exercise
retards the development of atherosclerosis (Oberman, 1983) and the consequent
cardiac performance decrement (Schneider & Reed, 19835). Thus, it reduces the

physiological strain manifested by cardiac patients (Schrieider & Reed, 1985).

From the studies reviewed below, it is evident that research concerning the
physiological effects of exercise is equivocal., Several studies report significant
physioclogical improvements among ecardiac patients following participation in an
exercise programme (e.g., Bethell & Mullee, 1990; Grodzinski et al., 1987;
Kavanagh, Shephard, Pandit, & Doney, 1970; McGlymn et al,, 1983; Schneider &

Reed, 1985; Widimsky' & Broustet, 1985). An inverse relationship between exercise



' q}';"' .
been deratm; _mﬁi"-i‘fb.g., Cay et al., 1985; Ke&]mmén, 1973; Paffenbarger, Hyde,

: .. witz, 1984; Shew, 1981; Shephard et al, 1981} Hnwever, other
il ) h« trate mmt differences between the morbidity and

2 mmg and mn—emduhg groups of CHD patenis (e.g., the
RO mw a&., 1985; Stern et al., 1983}, Therefore, research has failed to yield

it for the positive effect of exercise on the physiological heslth of

800 In slso believed to affect prognosis by moderating the psychological
4 by cardiss rehabilitation patients. Primary manifestations of CHD
are anxiety and depression (Brown & Munford 1984). Exercise
e a dintraction from muroes of anxiety and a respite from. stress (Brown,
mmm The respite created by exercise facilitates coping behaviour
fiirenses immunity to farther anxiety provoking stimuli (Selye, 1974; Wood,
o "$9PF), “Phis immunity is enhanced by the way in which individuals perceive their

| tespotises to such stimull. Individuals attribute their current level of al;ousal' to the
| mést salient stimulus {Zilkaan, 1983). As individuals increase their level of fitness,
t'hey tend to interpret the high levels of arousal induced by anxiety as a product of
the positive feclings of invigoration induced by exercise {Roth, Bﬁchtler, & Fillingim,
1990). They thus learn to associate high arousal levels with a positive sense of
vigour rather than with a state of tension (Roth et al., 1990). An increased level of
fitness further serves to quell anxiety concerning reinfarction (Soloff, 1978b). By
enhancing self-concept through improved body image and sense of well-being

{Folkins & Sime, 1981; Goldberg & Folkins, 1974; Layman, 1974), and restoring a
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measure of autonomy, exercise keduces the degree of depression typ:cally

experienced by cardiac patients {Soloﬂ' 1978a).

Considermble research has established that exercise reduces cardiac paticnts’
anxiety {Folkins, 1976; McGlynn et al., 1983; Schomer, 1985; Stern et al., 1983)
and depression (Folkins, 1076; Kavanagh et al., 1977; Schomer & Noakes, 1983;
Stern et al,, 1983; Valliant & Asu, 1985). Conversely, thla prerandomizsation exercise
programme of the NEHDP has shown that, although exercise reduces cardiac
patients' depression, it increases anxiety (Sterm % Cleary, 1981}, The increass in
anxiety levels has been atiributed to the possiiility that exercise may accelerate the
production of stress hormones and consequently impose a negative effect (Holloszy,.
1983). However, it should be noted that the NEHDP prerandomization trial
comprised a six week exercise pme and thet the studies reporting decreases
in anxiety hé.ve utilised exercise programmes of a longer duration (¢-g-, Erdman et
al., 1986: Shephard et al., 1985). It is possible that exercise only reduces anxiety
levels in the long term. Nevertheless, when combined with the equivocal findings of
the physiological benefits of exercise, this finding serves as a reminder that extant
knowledge of the relationship betwsen aerobic exercise and improved physiological
and psychological health remains obscure (Holloszy, 1983; Widimsky' & Broustet,

1985).

Failure to demonstrate consistentiy the value of exercise can be atiributed to several
methodological flaws in past research. For example, the sibsence of non-exercising
control groups (e.g., Kavanagh et al, 1977; the prerandomisation exercise

programme of the NEHDP, 1981; CEHCS, 1985) makes it impossible to determine

- 101 -



whether improvements in health are the result of maturation effects or of exercise: .

(Rerlinger, 1986).

Those :etudies which have inciluded a group of .non-exencising CHD patients as
~controls {e.g., Kellerman, 1973; Shephard et al, 1981} have not established the
groups' rcasons for not continuing their participation in the exeteise programime.
Lack of participation may have been due to a higher incidence of psychological and
physiological morbidity among the control group. Therefore, it is difficult to
ascertain whether any differences between the expeérimental and comtrol groups'
levels of strain are the result of participation in the exercise programme or of an.
intrinsically healthier experimental group. Existing research (Kavanagh et al., 19%.s)
can also be criticised for fhiling to account for the potentially confounding effects

imposed by biographical and risk factor data.

Other sﬁdie_s (e.g., Fletcher et al., 1992; Mittleman et al., 1993; Paffenbarger ¢t al.,
1984) can be criticised for inadequately manipulating degree of fithess. That is,
these studies have relied on participants' own reports of participation in a variety of
different leisure-time sports and physical activities (e.g., climbing stairs) to calculate
the amount of exercise needed to reduce CHD risk. The effect «f different exercise
regimens varies considerably {Tunstall Pedoe, 1990). Without specifying the form of
exercise or measuring the outcome in terms of precise objective measures,
conclusive statements regarding the affect on prognosis cannot be made. Several
studies (e.g., NEHDP, 1981; Valliant & Asu, 1985) have also utilised exercise
programmes of insufficient length (six and 12 weeks, respectively). It is possible that
statistical differences in disease severity may only be discerible after a three month

time lapse (Suls & Marco., 1990). Regular exercise tralmng for & minimum of four
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“months iz needed to alter body chemistry (ismail & Young, 1977). Changes in

7
paycht)i%@cal staies such as anxiety and depression, which are associated with

bcdychmniﬁzy,munﬁhelytnmrwiﬂﬁnashortspmofﬁme (Folkins & Sime,

1981}. Fecause the thmpmxtic benefits of exercise only become appevent after six

“mmthsofparﬁdnnﬂminmmmpmgmemrbetal 1979 Shephard,

1979} & longer pmyme would yield more convincmg results. r

-

SR

The aim ﬁwl i&&mﬂa‘h whether participation in an exercise programme

OHD related morbidity rates and their psychological

! m M ﬁum imﬁu@s a control group, comprising CHD patients who

m m&:ﬂ&w programme. Second, the control groups reasons for
e are cstabhshed These wiil be used to determine whether any

m w cm,du!ates ld’t the progrecxme for reasons of psychologlcal or
iul 8 ligelth, Given that the inclusion of any such individuals in the

cotirol. M Wm:nld increase the possibility of spunous resuits, md.lwdtw.ls who
attrilvzted - their mthdrawal to psychological or physiclogical ill health will be
escchuded from the study. Third, the experimental group will be established by -

randomly selecting an equal numoer of participants in a rehabilitution programme

 who match the control group on the basis of sex, race, and marital, occupational
end educational status. Fourth, steps are taken to identify any pre-existing

! differences between the experimental and control groups’ medical history and risk

factor variables. Where differences exist, the relevant variables are included in the
study £+ covariates. Therefore, every attempt wili be made to eliminate potentially
confounding factors. Fifth, ol:ijecﬁve, standardised methods will be used

manipulate and measure exercise. That is, each participant's exercise prescription
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will be calculated by means of & standardised form;ﬂg and, their dagme of fitness
will be measisred by a standardised incremental stress test. Sixth, in kee'pmg with
the recommendations made by ths American Heart Association (Erb et éti., 1979},
the siudy will be based on a six month e.xerczsc pmgtnm.me Fiually, l‘.he stydy
utilises a longitudinel design. Longitudinal demgna aupemde cross | sectionsl
demigne in that they determi' 2 temnporal 'pmcedence and thus providef- stronger
evidence of ca.usal inferenice concerning sequences and relationships (Bid&:iea et al.,
1985; Kasl, 1983). Longitudinal designs slso provide the best means of velidating
the long term adequacy of a rehabilitation programme (Rahe, Ward, & Hayea 1979).
Thus, by usfng & longitudinal design, the present study will be able to infer causality
regarding the impact of participation in an aerobic exercise programme on

-psychological and physiological well-being, -

Hypothesis 1a: Conirolling for any pretest differences, participants in the cardiac
rehabilitation programme will experience significantly less anxiety and depression
after six montha of aerobic exercige than cardiac patisnts who withdrew from the

programime.

Hypothesis 1b: It is hypothesised that following the control of pretesi differences,
participants in a cardisc rehabilitation programme will experience fewer cardiac
events or associated surgical procedures than CHD patients Wﬁn were accepted into

\‘i

the same programme but who chose not to participate in the exercise sessions.
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A E Method
Setting

Participants in the present research (i.e., Studies 1, 2, & 3} were either current or
past members of the Johannesburg City Health Department Cardiac Rehabilitation
Centre {(CRC). The CRC is a community based facility which offers a rehabilitation
programme free of charge to eligible ca.rdi@é patients (Digenio et al., 1991). A cut off
age of 70 is loosely applied. Admisasion to the CRC is based exclusively on medical
referral and occurs eight o 12 weeks after hospitalisaﬁon (Digenio et al., 1991}
Each participant must have experienced one or more of the following: recent
myocardigl infarction, coronary artery bypass graft, coronary artery angiography,
percui:aneous transluminal angioplasty, stable angina pectoris, or recent valvular or
congenital heurt disease surgery. Thue, each participant must have a confirmed

diagnosis of heart disease.

The first six months of the CRC's programme comprises one hour, triweekly,
exercise sessions held under close medical supervision. In addition, a group
discussion, covering a variety of issues concerning CHD, risk factor modification
ar:d rehabilifation is held once a week. Pending satisfactory results from the
psychometric and exercise tests conducted after six months, participants are
allowed to proceed to the second phase of rehabilitation which consists of
supervised exercise thres times a week, only. The groﬁp discussion 13 eliminated
from this phase. The second phase typically lasta.fdr twelve months, -after which.

participants exercise at home and are only reqguired to submit an exercise report on
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a monthly basis. Participants who exhibit a high risk of reinfarction are provided

with supervised exercise on an indefinite baais,

- Semple

Exper: la

To reduce the bias inherent in non-matched samples (Kerlinger, 1964; Wildt &
Ahtola, 1980) and. to eliminate the nu.ﬁbm‘ of plausible confounds, the axperimental
group was esiablished by randomly selecting 20 caxﬂiac patients whose race, sex
and msri‘bai, educational and occupational status matched that of the 20 members
of the control group (see Tdble 6.1). Atterapts were also made to match the samples

on risk factors, Howwm',giventhe widemng’eoftiakfactorpi‘oﬁlcs, this could only

. be achieved with two of the five risk factors, namely, family history of CHD snd

treatment for high blood pressure. Members of the experimental group had been
enrolled for 8 minimum of six months in the CRC's programme. They had t};?s
participeted in both the initial ;aychological and physiological assessment, the sg}
month exercise programme and the six month follow-up agsessment. Their exercise
performance had been monitored for the six months in terms of their attendance

and duration of sftort,



Table 6.1

N=20}
Sex Male 20 20 0.00
Race White 20 20 0.0
Marital Status Married 20 20 0.00
Education 10 years 3 3 0.00
12 years 9 9 0.00
Technical Qualification 4 4 0.00
Professional Qualification 2 2 0.00
University Degres 2 2 0.00
Occupation Professional 6 6 .00
Skilled 10 10 0.0Q
Self-employed / Retired 4 4 0.00
High Blood Y8 4 4  0.00
Presaure No* 16 16
Family History Yes 11 11 0,00
- ' Ne 9 9
Smoking Current 11 3 8,70*
Never 2 9
Stopped 17 8
High Cholesterol  Yes 12 6 3.64.
No 8 14
Diabetes Yea 2 1 8.70
No 18 19 :
Myocardial Yes 13 12 0.1l
Infarction No 7 8
Coronary Artery Yes 12 9 0.9¢.
Bypass Graft No 3 11
Percutaneous
Tremslurminal Yes _ 2 1 0.36
Angioplasty No 15 1e
Caoronary Arlery Yes 12 9 0.90
Angiography No 8 1]
*pe.0s _
Control Group

All participants who fulfilled the criteria for admission to the CRC but _Who
subsequently withdrew from the programme and who hed undergone their initial
physiological snd psychological assessment six months previously were identified as
candidates for the control group. Ninety four such candidates were identified.

Questionnaires and a letter from the CRC were mailed to the 94 candidates. The
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Teble 6.1 |
uwmim of the Bio hical, Risk Factor and Medical History of the Experimental
and Controt Qroups

Experimental  Control

Variable (N=20) (N=20) Cchi?

Sex Male 20 20 0.00

Rage White 20 20 0.00

Marital Status Married 20 20 0.00

Education 10 years 3 3 0.00
12 years g9 9 0.00
Technical Qualification 4 4 0.00
Professionul Qualification 2 2 0.00
University Degree 2 2 0.00

Occupation Professional 3] 6 0.00
Skilled : 10 10 0.00
Belf-emplayed / Retired q . 4 0.00

High Blood Yes 4 4 0.00

Pressure Na 16 i6

Family History Yes 11 11 0.00
No 9 9

Smoking Current I 3 8.70%
Never 2 g
Stopped 17 8

High Cholesterol Yes 12 6 3.64
No 8 14

Digbetes Yes 2 1 8.70
No 18 19

Myocardial Yes 13 12 0.11

Infarction No 7 8

Coroneary Artery Yes 12 9 0.90

Bypags Graft No 8 11

Percutaneous

Transluminal .© Yes , 2 1 0.36

Angioplasty |  No 18 19

Coronary Artery . Yes 12 9 0.90

Angiography . No 8 11

*p 05 . .

Control Group

All participants who fulfifled the criteria for admission to the CRC but who
subsequently withdrew from the programme and wha had undergone their initial
physiological and psychologlcal assessment six months previously were identified as
candidates for the cnntrol group. Ninety four such candidat;.s were identified.

Questionnaires and a letter from the CRC were mailed fo the 94 candidates. The
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letter stated the purpose of the study and requested the candidate’s participation.
The letter emphasised that participation was voluntary and that confidentiality and
anonymity were guaranteed, Also included was a fortm of informe& consent which
required the cendidate's signature and the c'ounter signature of a witness (see
Appendix B). Candidates were encouraged to return ti;.e completed questionnaire in

the accompanying stamped, self-addressed envelope.

Of the 94 questionnaires sent, six were returned address unknown. Regrettably, a
further three were returned dus to the candidate's death following withdrawal from
the CRC programme. Complete questionnaires were returned by 31 candidates. The
response rate was thus 36%. Five of these indicated that they had left the
programme for reasons-of ill health and were eliminated from f.ie sample. To limit
the number of confoundmg variables, the one black, q;ne unmarried and three
female respondents were excluded from the analysis. The final sample consisted of
20 married, white males who had withdrawn from the CRC six months previously

for reasons other than ill health {see Table 6.1).
~ Procedure

The majority of the‘data used in Studies 1, 2, and 3 was drawn from the archives of
the Johannesburg City Health Department Cardiac Rehabilitation Centre {CRC). On
admission to the CRC programme, participants were subjected to numerous
psychometric, anthropometric and exercise tests. Both flie experimental and control
groups completed the baseline tests. All psychometric items assessed in Studies 1,2,
and 3 Jerive from the questionzaire included in Appendix A. A customised exercise

presuription was compiled by a physiotherapist according to the results of the

- 108 -



participant's exercise test. Participants were expected to exercise at their ;rcsm'ibed
intensity for 30 to 45 minutes of continuous, dynamic effort three times a week.
After six months of participation in the rehabilitation programme, patticipants were
again subjected to the same battery of psychometric, anthropome&ic_ @l exercise
tests. The experimental group's data derive from the psychometrix ';Qid medical
status {i.e., number of cardiac and associated surgiral events) measures faken at

Time 1 end Time 2.

Copies of the psychological batt=~y of scales were sent to the control group six
months after their initial psycuological and physiological assessment. While
subjecting the control group to physiological tests at Time 2 would have been ideal,
the CRC was unable to grant permission to do so. Instead, the control group was
asked to answer questions concerning any change iu medical status or risk factors

which had ¢ccurred since their 1. wessmert at the CRC.

Permission 1*.: use the CRC's data was granted by both the CRC and the
Johanneabu:ié City Health Department's ethics commitiee and approved by the
University of the Witwatersrand’s ethics committee. Permisgion was conditional on
the author's strict adherence to the confidentiality and anonyrnity guarantced- by the
CRC. This was achieved by assigning case numbers to all CRC members' files prior
to the data being analysed. Ther;afore, no data identifiable to a particular patient left
the CRC's premises. The CRC also granted the author permission to identify
members who had elected to withdraw iom the CRC's progam six months
previously (i.e., the control group candidates for Study 1). However, to protect the
rights of these individusls, the Johannesburg City Health Department's ethics

committee stipulated that the addresses of these individuals remain unknown to the
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author. Thus, ihe questionnsaires were sent out by, and onr behaif of, tha CRC. The .

committee further stipulated that the questionnaires be accompanied by a letter

from the.CRC outlining the purposes oftheremrchand a form of infornied cunsent.

(sce Append.ut\l% The committes requn'ed taat the forms of mformed consent be
g

signed by the candidate in the presence of & wilness, Thus every effort was meie to

protect the privacy and rights of past and present membérs of the CRC.
Design

A longitudinal design (c:hﬂm 1985) was used to test the hypothesis that the
mnhﬂmpmﬂdempmmwmmmandmmmmmt\\m
the intervening six months’and would repoit greater levels of psychological strain at
Time 2 than the experimental group., The independent varisbles included in the'
design were attendance or withdrawal from the exercise programme. Chenges in the
psﬁi{;hgical measures of strain (anxiety and depression) and change in physical
health status (l.e., candiac and associated surgical events which occurred between
Time 1 and 2) constituted the dependent variables. The Time I measures of anxiety,

depression and history of tobacco abuse were included as covariates.
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Personsal Details

On admission to the programme, participrnts were required to provide biographical
information and details of their ‘medical and risk factor hwtory Biographical data
inciuded age, marital status, sex, race and education. Medical history referred to the
type and frequency of cexdiac and surgical events and risk factor history to the
classical CHD risk factors, namely, the amount and duration of nicofine abuse,
_ hypertension, hyperlipoproteinaeria andlldiabetea meilitus, and incidence of CHD in
the participant's immediate family, Any changes in the above information were

recorded svery six months thereafter.

The cof ol group was required to list on the covering page of the questionnaire, any
changes in theu' biographical data, their medical history or their risk factor profile
(ses Appendix B). Information regarding their possible involvement in a supervised
exercise programme was alsé requested. An open-ended question provided
respondents with an opportunity to state their reasons for leaving the CRC (gee
Appendix B). This question stipulated that the CRC would not be notified of the
respondent’'s particulser reason for leaving, but would be g;:ven a summary of ail
responses. To establish what would be needed to encourage CHD patients to remain
in rehabilitation, participants were also asked to list any suggestions they might

have as to how the pregramme could be improved.
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Angiety

Anxiety was measured by means of the [llinois Personality Assessment Test Anxiety
Scale (IPAT AS) {Catiel & Scheier, 1976). The IPAT AS was designed to measure
changes in levels of anyiety over time (Greer, Ramsay, & Bagley, 1973}. The scale
measures components of anxiety, namely,. tension, gﬁilt proneness, cmotional
instability, suspiciousness, and low social integration (Cattel 8& Scheier, 1976). The
IPAT AS is recommended for experimental designs (Mitchell, 1985). The scale
consists of 40 items each of whith is accompanied by three responases (i.e., "Always,
Often, Seldom” or "True, In Between, False") which follow a Likert format (see

Appendix A).

The IPAT AS has demonstrated test-retest reliability of .86 over a two weel; time
period and has yielded a Kuder-Richardson coecfficient of .80 {Auld, 1985).
Comparison of the IPAT AS with the Taylor Manifest Anxiety Scale (Taylor, 1953),
Eyseneck's Neuroticism Scale (1968) and Spielberger's Trait Anxiety Scale (1982)
yielded an average cotrelation of .70 which attests to the scale's content validity
{Auid, 1985). Furtlier evidence of the scale's validity is provided by Greer et al.'s
(1973) study of 31 out-patients of a teaching hospitel. In this study, the IPAT AS
was significantly correlated with clinical ratings of degreés of anxiety. Clinical
assessment occurred prior to administration of the IPAT AS, and therefore, ruled out

the potential for bias on the part of the clinician.

A standardisation sample of 9942 Englicrh and Afrikaans scholars of both sexes has
been used to establish the South African adaptaiions and norms of the IPAT AS

(Cattell, Scheier, & Madge, 1968). Cattell et al. (1968) report reliability measures for
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the four g;oupa namely, English givls and boys end Afrikaans girls and boys. Uniess
otherwise stated, reliability figures for the four groups are reported here according to
the above order. Assessment of the IPAT AS yielded test-retest (two week interval)
coefficients of .88; .87; .86; .83 and rx';{uder-Richardson coeflicients of .83; .78; .78;
.82. Spearman-Brown split-half correlations of .80 for Afrikaans girls and boys and
76 for Eiglish girls and boys are reported. The construct validity of the IPAT AS wa#
determined by sorrelating the scale with the conceptuslly similar NB Adjugunmt
Questionnaire published by the Nationsl Burean of Social and Educational Research
{South African Depértment of Education, Arts, & Science, 1967). In all instances,

correlations bctiwen the two scales’ components wers significaut (p < .05).

Reliability and vahd.rty figures reported by Cattell et al. (1968} demonsirate both the
TPAT AS's psychomeizic propefﬁes and its ability to measure anxiety among South
African samples and thus, justifies the inclusion of the scale in the present stady.
Furthermore, the IPAT AS has been used successfully by Schomer (1985} in a study
designed to determine the moderating effect of exertion therapy on levels of anxiety
in a sample of South Aﬁ‘lcan students. Although Schomer {1985) does not report
psychometric figures for the IPAT AS, his successful use of the .acale suggests that it
is appropriate for research concerning the effects of exercise on anxiety among
South African samples. The sound psychometric properiies of the IPAT AS, together _
with evidence of its app]icabﬂit_{r to South African studies concerning the effects of

exercise on anxiety, justify the scale's use in the present study.

lf
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Devpression

The Beck Depression Inventory . (BDI) (Beck, Ward, Mendelson, Mock, & Erbauéh,
1961), was used to measure depression. Development of the BDI was basrd on both
clinical ,and research sources {Welch, Hall, & Walkey, 1990} for the purpose of
measuring the complaints, sttitudes snd symptoms related to an individual's
curre;nt degree .of depresgion (Sweetland & Keyser, 1984). Specifically, the scale
reflects somatic, motivational, affective ana cognitive symptoms of depression
(Welch et al., 1990), and thus, provides a measure of the severity of depression
(Lees-Haley, 1089). The BDI has been used widely in research concerning
depression (Welch et al., 1990).

The BDI is composed of 21 items, each corresponding to a specific complaint,
symptom or attitude (see Appendix A). Six of the 21 jtems reflect somatic / biological
disturbances {Meakin, 1992). The items comprise four alternate, sclf-evaluative
statements which are ranked on a zero to three seale of severity with higher scores
reflecting greater levels of depression {Endler & Parker, 1990; Kauth & Zettie, 1990).

The inventory adopts a four point Likert response format.

The original assessment of the BDI's internal relia: it vielded a Spearman-Brown
coefficient of .93 (Beck, 1970). Subsequently, a number of studies have assessed the _
reliability of the BDI. For example, Gallagher, Nies and Thompson {1982) assessed
the BDI's split half, test-retest (three week interval) and coefficient alpha reliability
among a sample of clinical and non-clinical middle aged subjects (M, age = 68 years).
Reliability figures yielded by Gallagher et al. (1982) were .84 (split-half), .90 (test-

retest) and .91 {Cronbach's coefficient alpha). Hatzenbuehier, Parpal, and Matthews
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(1983) report s]ighﬂy lower teet-mi;st figures of .83 (sa:ﬁc day) and .60 {under one f
week), Schaefer et al. {1985) assesped the internal reliability of theffBDI among two {f :
groups, the first being a group of 101 psych:auit" ward patlmts and the secon.i a
group of 99 chemical dependency ward pat:mts “The study yielded . an a!pha }
reliability coefficient of .94 for the psychiatric group and a coefficient of .88 for the
chemical dependency group. Welch et al.'s {1990} use of the BDI in three n..ommumt{
(non-patient} samples, one sample of depressed patients and oI sample compnsang J
members of an eating disorder patient group, yiclded equa]ly kigh measures of f.
internal reliability. Specifically, they report reliability coeficients of .00, .89 and .91

i
for tﬁc three non-patient groups, .88 for the group of deprassed patients and .88 foif ’

i

the group of eating-disorder patients. Beck and Steer {1984) also report an mtm‘na]

. i
reliability figure of .88 for the BDL . | - f;’

i
B
Gatewood-Colwell, Kaczmarek and Ames {1989) assessed the internal rehabzhty t
the BDI in & sample of white and mBPMc men and women aged 56 to 8(&
yielded a Cronbach alpha of .80. In Endler and Parker's (1990) assessment of mF
relationship between coping styles and depressive symptoms among a sample tf |
undergraduate students, the BDI demonstrated internal rclmbmty cocflicients of S;k
for males and .88 for females. In a more recent atudy of students, Endier and‘,
cohorts reported internal reliability figures of .91 for males and 87 for females‘i
(Endler, Cox, Parker, & Baghby, 1992). In a similar sample of university students,l |
Groilib (1984) reported an internal relmbﬂity coefficient off .82, Thus, the BDI has
demonstrated internal and test-retest reliabi!’ v in both cli-deal amd nurmal samples, : [l
The validity of the BDI has alsé been established for both clinical and normal 15
L
1
|
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populat;ons (Welch et al., 1990). Comparisrns between the BDI and psychiatric
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ratings have produced correlation coefficients of .77 and .67 (Beck, 1970; |
Bumberry, Oliver, & McClure, 1978). Similarly, Schaefer et al, (1985) compared the
BDI with ciinicians' global ratings of depression and with an overall score of
depression derived from the Diagnostic and Statistical Manual for Mental Disorders
(DSM-III; American Psychiatric Association, 1980). The comparison with clinicians'’
ratings yielded significant (p < .05) correlations of .65 for psychiatric patients and
67 for chemical dependency “patients. The authors report equaily significant
correlations of .69 and .68 between psychiatric and chemical tiependmcy patients’
BDI scores and the DSM-III overall depresaim score. These studiea prq?ride sipport
for the construct validity of the BDI Further evidence of construet vaJLthty derives
frorn Welch et al's {1990) factor analysis of the BDI. This analysis yielded a
replicable general factor across two patient and three non—paﬁenf: samiples and tius

suggests that the BDI taps a global construct of depressive symptoms.

The discrifainant validity of the BDI has been assessed by Kauth and Zettle (1990)
in a study of one normative group of adolescents and two psychiatric groups of
adolescents, The first of the péychiaﬁic groups was diagnosed as clinically non-
depressed wnd the second as clinically depressed. Diagnosis for depression was
based on the independent assessment by each patients' therapist. The results of the
study indicated that the BDI was able to differentiate between the normative, non-
depressed and depressed samples with & high degree of accuracy. Kauth and Zettie
(1990) also report that the BDI was able to make this differentiation where the
Dysfunctional Attitudes Scale (Weissman & Beck, 1978) and the Adoldscent Activity
Checklist {Carey, Kelley, Buss, & Scott, 1986) were not. Si]ﬁia;ly, Atlas and
DiScipio (1992} report that the BDI was able to d.iﬁ‘eren_ti'ate depression among

adolescents suffering Posttraumatic Stress Disorder, adolescents suffering Conduct
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Disorder and a control group :J;i:h;i&on-depresabed adolescents. This study also
provided evidence of the BDI's coani.zmt validity by yielding a moderately high
Pearson correlation of .58 (p < .01} between the scores of the BDI and the Reynolds
Depression Scale for the total sample of 58 adolescents. Correlations between the
scores of the two measures for the Postiraumatic and Conduct Disordered groups
were .73 {p < .05} and .48 (p < .05)'respectively. Further evidence of the _Bi:ii'.s
concurrent vé].idity was provided by a significant Pearson pmductvmommt
coeffizient of .79 between the BDI and Brink et al.'s {1;982) Genamr; bepmaion

Scale in Gatewood-Colwell et al.'s (1989) sindy.

Johnson and Sarason (1978) have demonstrated the utility of the BDI in research
concerning the relationship between stress and depre.séiou. More importantly, the
test's ability to distinguish between depressed and m;n depressed CHD patients has
been demonstrated in a number of studies (e, :;Campbe]l, Burgess, 8 Finch, 1984;
Carney et al, 1987; Sioan & Bigger, 1991). While the BDI has been used among
sampies comparable to the preseat ong, a review of the Iitgrature failed to reveal any
studies which have used the BDI ce'ii..South African, CHD patients. Nevertheless, the
BDI is thought to possess suitable psychometric properties and suffﬁcuent

applicability to the aims of the present study.
Data Analygis

Multivariate analysis of covariance (MANCOVA) was selected o determine whether,
due to their non-attendance, the control group experienced gﬁpater levels of strain
than the experimental group. MANCOVA determines how two br more levels of an

independent variable {e.g., group) differentially effect a set of ﬁlepmdmt variables
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(Olson, 1976; Tabachnick & Fidell, 1983)}. This oceurs with the simultaneous control
of covariates, namely, those variables which are extraneous and unassociated with
the primary variables under study (Kerlinger, 1986) and the pretreatment baseline

measures of the dependent variables (Tabachnick & Fidell, 1983).

According to Tabachnick and Fidell {1983}, MANCOVA has three primary uses. First,
it removes the variance geperated by the covariates from the error variance and
consequently, serves a 'noise-reducing' function. By including any between group
differences in the baseline measures as covariates, MANCOVA is able to
demonstrate that any significant differences in the posttest scores {i.e., degendent
variables} are a product of the independent variable (i.e., the experimental and
control groups which comprise the independeﬁt variable) (Kerlinger, 1986;
Tabachnick & Fidell, 1983). Thus, MANCOVA is able to determine the effect of the
independent variable on the dependent variables {Kerlinger, 1986}. Second, where
randomr assignment o groups is not possible, MANCOVA statistically matches all
subjects' covariate scores thereby reducing sampling bias. Third, MANCOVA tests
whether any significant group differences in a dependent variabie are,‘ in fact, the
result of the independent variable, rather than the result of the other dependent
variables included in the analysis, This is achieved by examining the impact of the
independent variables cn the dependent variable of interest while simultaneously

adjusting the effects of the other dependent variabies.

Tabachnick and Fidell (1983) further state that MANCOVA achieves the above by
means of the following procedure. The variance among scores is divided.into the
variance associated with within group differences in scores and the variance
associated with between group differences. As each subject has a score on ear:.h_
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dependent variable, it is not possible to create a simple set of scores. Instead 8
matrices of difference scores are formed. The § matrices comprise the sums of
squeres and cross products which have been adjusted for the intercorrelations
between covariates. In the final step of the procedure, the effects of the independent
variables on the linear combination of dependent variables is established by
examining the genéra]ised variance of each S mai:r:x and the ratio of variance
between S matrices. In this step, Wilks' Lambda criterion determines the existence
of significent multivariate effects. A Wilks' Lambda value of zero indicates perfect

discrimination while a value of ohe indicates no discrimination.

MANCOVA is suited to the design and purposes of the present study. By controlling
covariates, MANCOVA permits the investigation of the variables of primas;' concern
and reduces the probability of spurious findings. Thus, by incorporating the ’;‘ime 1
measures of psycholog.al strain as covariates, MANCOVA allows the assessment of
beﬁm group differences at Time 2. With MANCOVA it is also possible to include as
covariates variables which effect the dependent variables but are extreneous to the
regearch gquestion. Resea.mh using samples similar o the present one {e.g., Stern &
Cleary, 1981), indicates that the risk factor and biographical profiles of CHD
patients who fail to comply with a rehabilitation programme is different to that of
patients who elect to comply with such programmeé. Consequently, it is possible
that differences between the present experimental and control groups' risk factor
profile, medical history and. phys.nal condition at Time 1 may effect the dependent
varjables. Chi sguare tests | will be conducted to determine any between group
differences in these variables.. Where differences exist, the variables will be included

as covariates.
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T narther increase the precision of MANCOVA, change score analyses will be used
to reduce the modéraﬁng effect of the six month period. The Time 1 scores wili be
subtracted from the Time 2 scores and subsequently inéiuded in the MANCOVA as
dependent variables, Change score analyses will increase the strmgency of the
MANCOVA. by eliminating the possibility of pretest-posttest covariation {Baring &
Milligan, 1987). Thus, any significant differences between the two groups' meamui.es
of strain at Thne 2 {i.e., the dependent variables) resulting from the MANCOVA wiil
be due to the effect of attending, versus not attending, the exercise programme (i.e.,

the independent variables),

Underl?ingl MANCOVA are ﬂ;.lc assumptions of reliability, homogeneity, linearity and
mulﬁmwﬁWG- (Lewis-Be'ck, 1980; Tabachnick & Fidell, 1983). Thus, these
assumptions will be tested prior to conducting the MANCOVA. Cronbach's
coefficient alpha [Cronbach, 1951) will be used to assess the internal reliability of
the two scales. The reliability coefficient reflects that proportion of the test variance
which is attributable to‘true’ differences among individuals rather than that which
is attribﬁtable to error variance (Cronbach, 1970; (tayatt, Walter, & Norman, 1987).
Following Nunnalily's {1967) recommendation, scales will be considered reliable if

they yield a minimum alpha coefficient of .60.

The homogeneity assumption ;)f MANCOVA requirea__ that the variances in the
different groups of the design are identical {Myers, 1979). This implies that the
variances associated with each group have been drawn from a population with equal
variances {Runyon & Haber, 1980) and that each group has the same relationship
between covariates and dependent variables (Tabachnick & Fidelt, 1983). Given that

the design comprises more than one dependent variable, a further requirsment is
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that the intercorrelations (covariance) between dependent variables are homogenous
across the different groups (Tabachnick & Fidell, 1983). An absence of homogeneity
indicates interaction between the independent variables and covariates and readers
MANCOVA an inappropriate method of analysis (Tabachnick & Figell, 1983).
Homogeneity is calculated by dividing the variance of the first group by the variance
of the second, Taking the &egree of freedom into account, the result is then assessed
for significance by examining the critical values of the F table. If the resulting F ratio
is not significant then the data is homogenous. This method of determining

homogeneity will be used in the present study.

Linearity refers to t!:e tendency of two variables to aggregate aldng a straight line
when plotted against each other (Kerlinger, 1963). MANCOVA assumes that the
relationships between all dependent variables and covariates in each céll of the
design are linear (Tabachnick & Fidell, 1983). In the present study, linearity will be
measured by plotting the residuals of each dependent variable with each
independent variable and covariate on a graph. Linearity will be accepted if

variables follow s straight line (Tabachnick & Fidell, 1983).

Multicollinearity oceurs when the correlations between the dependent variables are
too high and the majority of the variance in the matrices can be atiributed to
covariance (Tabachnick & Fidell, 1983). The existence of multicollinearity indicates
that at least one dependent vaeriable is a near-linear combination of the other
dependent variables (Tabachnic.k & PFidell, 1983). This effectively means that the
offending dependent variable reflects the same information as that reflected by at
least one other dependent variable. The existence of multicollinearity can be

determined by examining the intercorrelations between dependent variables on a
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variance covariance mairix. Intercorrelations in eucess of .80 violate the assumption

of multicollinearity (Lewis-Beck, 1980).
Results

A between groups MANCOVA was performed on the dependent variables which
~omprised the change scores derived from the anxiety and depression scores. The
aim of the analysis was to determine any between group diﬁ'mnﬁes in the arxxiety
and depression levels manifested .by msmg {i.e., the experimental group) and

non-exercising (i.e., the control group) cardiac patients.

The Time 1 ineasures of anxiety and depression and history of tobacco abuse where
included in the MANCOVA as covériates. Inclusion of tobacco abuse as a covariate
was based on Chi square fests which were conducted to determine the existence of
any differences between the expt;n'mental and control groups' biographical data, risk
factor profile and medical history at Time 1 (see Table 6.1). The results of the tests
revealed significant diffarences “between the experimental and conirol groups'
smoking habits. Smokeis havé.bem found to be significantly more reactive to stress,
and consequently, more sensitive to strain {Towner & Contrada, 1988). Further,
among CHD patients, persistent tobacco abuse is associated with subsequent
cardiac events and CHD related surgical procedures (Corenary Drug Project
Research Group, 1974}. Given its probable relationship to the present study's
measures of psychological and physiological strain, 'history of tobacco abuse was
included as a covariate, In add:iﬁon, t tests were run on the continuous variables
age and the Time 1 measures of weight and maximal oxygen uptake, No significant

differences were found for these three, potentially confounding variables {see Table
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6.2). The independent variable, group membership, comprised two levels, namejy,
experimental (participants in an exercise prograwiii.} and control {drop-outs from
an exercise programme). Teble 6.3 presents the meias, standard deviations (SD)
and Pearson correlations of the pretest, posttest and change scores of the

experimental snd rontrol groups.

Table 6,2

Demographic Independent Variable: o M t
Variables _ Group Membership

Age (years) Experimental 20 50.9 1.44
Control 20 55.1

Weight (kg's) Experimental 20 8495  0.77
Control 20 81.80

VOpmax (ml/kg/min) , Experimental 20 25.67 0.55
Control 20 26.54

Note. No significant differences were found between the experimental and control
groups' age, weight and VOgmax,
As can be seen from Table 6.3 the Time 1 measures of the dependent variables are
significantly correlated and thus, individual ANCOVA's are inappropriate for the
present data. (O'Leary & Turkewitz, 1978). To determine the combined effect of the
dependent variables it was necessary to subject the (ihhtﬁno a MANCOVA (O'Leary &
Turkewitz, 1978). Prior to running the MANCOVA, the reliability, linearity and
multicollinearity of the data was assessed. From Table 6.3 it is evident that for both
the experimental and control groups, the BDI and IPAT AS yielded internal » Miability
coefficients in excess of the .60 cut off point. Thus, the reliability assumption of

MANCOVA weas met.
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pe Score Measures of

Experimenial Control
Variables M 8D Apha M SI Alpha 1 2 3 4 5 6
Pretest (1) Anxiety 29.40 14.12 .89 2660 1242 .84 TOW84% I8 .40 -.60%
(2) Depression  7.75 6.0 .80 905 640 .78 .65 CBO™ 44% .27 LTIm
Posttest  (3) Anxiety 2970 1316 .88  23.00 1141 B85  7TW 46 -45% 17 -27
(4) Depression ~ 7.55 449, .86 675 448 .80 6% 47 52% 44 31
Change (5) Anxiety 030 773 -3.60 8.13 .45 -35 .23 -20 g
(6) Depression __ -0.20 575 280 584 25 7#~ 10 95 23

+ Decimal points omjitted from the correlation matrix.

» p<.0l

* p<.05

The experimental group's data are presented above the disgonal;

The control group's data are presented below the diagonal.
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Ascanbeseen&omthcfdﬂoﬁﬁ:gmlmﬂaﬁm,thevaﬂanccsofth&tmgymp&’

measures of anxiety and depression showed no statistically significemt deviation

from homogeneity.
Depression 40.89211 = 1.10. df = 1 thus, F= 2,15
: 37.14474
Anxiety 199,4105 = 1.29. df = 1 thus, £ = 2.15
154.1474

1.10 and 1.29 are below 2,15 and therefore, are not significant.

Examination of the plots of remduala shaowed that none of the scatterplots deviated
from linearity, and therefofe, that the variables could he retained in their original
form (Tabachnick and Fidell, 1983). From the variance covariance matrix it was
evident that all intercorrelations between dependent variables were below .80, and
th&refcré, that there was an absence .. mulficollinearity. Thus, the data met the

assutpptivns of MANCOVA. |

Based on Wilks' Lambda criterion, no significant multivariate effect was found on
the combined change scores (Huck & McClean, 1975) of the two dependent variables
F (9319 = 1.242, p > .05. Thus, the MANCOVA failed to yield a significant
difference between the experimental and confrol groups' levels of anxiety and
depression. .Consequenﬂy, the hypothesis stating that CHD patients who
participated in a six month exercise programme wpuld experience less anxiety and
depression than CHD patients who withdrew from the same ﬁrogramme was not

supported.
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A further aim of the present study was to detcrmmé-whether there wes s uigmﬂmt
difference between the mumber of cordiac and associnted surgicel events
experienced by the experimentel and control groups. To this end, steps were talken
tommﬂ:atﬁhé:ewasmabmwofpm—eﬁsﬁngdiﬂmmthem%'
physiological health and that the control group were not pasrticipating in an
alternate supervised exercise programme. The coﬁtrol group’s responsges to the open
ended question regarding their reasons f t leaving the programme indicated et
there were no pre-existing differences in the experimental and contml groups'
physiological condition. Specifically, the control group indicated that their reasons
for leaving the programme were logistical rather than due to iil health. No member of
the control group reportcd participating in a supervised exercise pfogrammc in thc

intervening six month period.

During the six month period under assessment, one member of the experimental
group reported a change in medical status, namely, an additional coronary artery
bypass graft. One member of the control group had undergone a coronary artery
bypass graft since his last assessment at the CRC and a second had had acomna:;y
artery angiography. A chi square test of the cxpmmmtal and control groups’ change
in medical status showed that this differerce was not significant (p > .05}, Therefore,
no statistical support was found for the h}patheeis that the experimental group

would suffer significantly fewer cardiac and surgical events than the control group.
Discussion

The present study compared the anxiety and depression levels of CHD patients who

had participated in a six month exercise programme with the anxiety and
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depresaibn of patients who had dropped out of the s2me pmgﬁmme._ No significant
differences were found between the two groups' levels of anxiety and depression. The
number of cardiac and surgical events experienced by the two groups in the
intervening six months were also assessed. Again, no significant difference befwem
groups was found. Thus, tﬁe present study failed to show that aerob’: exercise

reduces CHD paticiats’ level of,_psychological and physiological strain.

In secking a.n explanation for the absence of significant relationships between
exercise and psychological health it is useful to examine the characteristics of the
CHD population. There is some differentiation between patients who enrol in a
rehabilitation programme and those who do not (Kavanagh et al., 1977). Severely
anxious and depressed people demonsirate a tendency towards emotion-related
coping behaviour and away from task oriented coping strategies of which an
exercise programme would be an example {Endler & Parker, 1990). These
individuals have also shown .a greater c:ﬁm‘baﬁm towards avoidance coping
strategies (Rosenberg, Peterson, & Hayes, 1987). Thus, the listlessness generated by
pronouncedl. paychological ill health would prevent severely anxious and depressed
cardiac ;-atients from joining an exercise based rehabilitation ptogramme (Kavanagh
et al., '1977). This would result in a natural selection of programme participants
whereby the more severely anxious and depressed cardiac patients do not attempt to
join a rehabilitation programme, Conversely, those who ¢lect to join a rehabilitation
programme demonstrate a desire to confront their problems and seek information
regarding a solution {Terry, 1992). Both active confrontation of problems and
information seeking facilitate psychological adaptation to CHD (Terry, 1992). Thus,

regardless of whether they subsequently chose to remain in the programme or not,
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] \
the majority of patients who enrolled, in the exercise programme may not be severely

anxious and depressed.
. ! T

Based on their IPAT anxiety scale and BDI scores, the present séinples do not fit
into the category of the clinically anxious or depressed. A score above 38 is ngeded
15 classify an individual as anxious {Cattell et al., 1968) and a score in excess of 9 is

needed for a diagnosis of depression (Endler, Cox, Parker, & Bagby, 1992). Boih the

experimental and control groups' mean aniiety and depression scores fall short of

these cut-off points. Smdl.es incorporating clinically anxious or depressed samples
have demonstrated that. participation in an exercise programme is significantly
associated Javith dramatic improveraents in paycholo; .\Lcally weil-being, while studies
using nomclinical_fa_z_gples have failed to find consistent support for this association

(Desharnais et al., 1993}. Current research indicates that significant improvements

in anxiety and depression are confined to subjects, who expsrience chmical

psychological disturbances {De Geus et al., 1993). Given the low levels of anxiety

and depression demonstrated by both groups, it is not surprising that exercise failed

to exert a signifiesut influence on the outcome measures of these variables.

The present results are inconsistent with past research which has identified anxiety
and depression as two of the most pervasive behavioural disorders among both
general {Endler & Parker, 1990) and CHD populations (Soloff, 1978a). However, the
process from psychological ill health to recovery is relatively predictable with the

result that 70% to 85% of CHD patients sare likely to overcome their feclings of
anxiety and depression in the first six months of recovery {(Brown & Munford, 1984;

Kavanagh et al., 1977). Spontaneous recovery has been attributed to the process of

adaptation which occurs as petients and their families come io terms with the
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mumerous changes implicit to the disease {Kayanegh et al., 19‘(?: , It is ﬁlus
plausible 'that':iam:iety and depression fade over time (Roth et al., 1990) Given that
the preseat study examines psychological strain after a period of mx months, if is
possible that the majority of both the exercising and non-exercising gi’_oups of CHD
patients had recovered from their earlier feelings of anxiety and depres:tﬁon. Indirect
support for this assumption is provided by Giese and Schomer (198§§_.wi;o examined
the?'ﬁnood states of a similar semple of South African CHD patients. In this study,
there was no significant change in the mood state profiles of both the experimental
group of exercising patients and the control group of drop-outs over the ten month
periodqof study, Giese and Schomer attributg the lack of significant change to the
relativély long tme period of three months between the date of the mynca:dwl
mfarcuon and the date of admission to the programme. Specifically, they assert that
the mtervemng three month period provided sufficient time f.r patients to achieve a

stable mood state ((viese & Schomer, 1986).

From the results of past research (e.g., Brown & Muaford, 1984; Kavanagh et & ,
1977) it is evident that there exists a sub group of cardiac rehabilitation patients
which remains anxious and depressed regardless of any form of intervention. A
normal distribution of these two segments of the CHD patient nopulation it both the
é:pén'mental and centrol groups would not generate significant differences between

the anxiety and depression levels of the two groups.

A fther consideration when interprating the present results is that much of the
evidence of a relationship between aerobic exercise and enhanced psychological
condition derives from cross-sectional research which has yielded significant,

though weak, associations between exercise and psychological characteristica (De
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Geus et sl., 1993). It is poasible that such associations are equally evident in the
population from which the pressiit sample derives but that the small sample size

limited the ability to detect such weak asscuciations.

The present study also failed to reveal any difference between the ﬁumber of cardisc
and surgical evenis reported by the experimental and contiol groups. There is
considerable evidence to suggest that deily performance of low-intensity activities
such as gardening, housework and walking for pleasure can lower the risk of CHD
(Fletcher et al.,, "992; Milileman, 1993). Normal activiies may generate a
conditioning effect on physiclogical condition (Kavanagh et al., 1970). It has been
established that CHD patients who perform regular, though unsupervised, exercisé™
are able to mm:ease their maximal oxygen uptake by the same amount as patients
who participate in supervised programmes (Greenland & Briody, 1984). Thus, it is
possible that the unsupervised, daily physical activities of the control group would
have been comparable to the supervised exercise performed by the experimental
group and, consequently, would account for the non significant difference between
the number of cardiac events and assccigted surgical interventions experienced by
the ftwo groups. To extrapolate from fhis result that supervized __ exercise programmes
are unnecessary, would be to overlook the primary issue of aafety Aerohic fitness
can be achieved with unsupervised exercise (Greenland & Briody, 1984] However,
the risk of suffering a cardiac event during exercise training is lower among CHD
patients whose exercise perforn:i.ai:ce is supervised and monitored than it is among

patients who perform unsupervised exercise [Haskell, 1978).

A further explanation for the present result lies in the use of hard disease endpoints

as the measure of physiological strain. Pisa et &%, {1985) maintain that resesrch
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based on hard qhseaae endpoints ié. prone to error particulsrly in-s@ples which
contain as wide ;il.ym'ietj' of progroses as cardiac rehabilitation samples typically de.
It can be assumpd that cardiac rehabilitation samples comprise both low risk
patients, whose pnbmoms is poé_iﬁvc regardless of treatment, and high risk patients
whose prognosis .8 inherently negative (Pisa et al., 1985). The non existent
relationship betweczp the freatment and oulcomes demonstraied by the low risk
group may mask a:l;y posii:i:ve effects the treatment has on the high risk patients’
measures of sirain (lhsa et al.,, 19835). A further 6;1;$idexaﬁon is that CHD develops
slowly and often, wiﬁ}out outward signs of its progression {Orha et al., 1985). It is
possible that the control group did, in fact, have greater degeneration of the
cardiovascular system than the experimental group, but as it had not culminated in
a cardiac event or rele;t_ed‘surgical intervention, the present study failed to detect -
this exacerbated mndiﬁtm. The hard disease mdpomts used in the presmt..smdy'
may have been insensitive to changes in the levclﬁf physiological strain of the two
groups. Moreover, given the slow development of CHD, it is possibie that extending
the study over a longer petiod would have revealed a signifitant difference between

the two groups’ levels of physiological strain.

That the use of hard disease endpoints may have contributed to the lack of
gignificant resulis is supported by past research. For example, both the NEHDP
{Shaw, 1981) and the QEHCS {Cunningham, 1981} used hard disease endpoints to
measure strain and both, failed to yield significant findings. Conversely, studies
(e.g., Bethell & Mullee, 1990; Grodzinski et al., 1987) which ha«» utilised a more
sensitive measure of strein, such as maximal oxygen uptake, report sigm‘.ﬁcant.
relationships between participation in an exercise programme and physiological

strain. To determine whether exercise does in fact enhance prognosis, future
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7

research shouid be .baaed on a more sensitive measure of physiologicnl strain such

The present study is fimited by several methodological weaknesses. Pirst, it is
possgible that the size oi':'.:the sample may have limited the pm to detect differences
inthetwogmupa‘m;asmwnfmmahm&l’aweu 1992). Power of a
statistical te.qt is mhmsipally related m the number of subjocts (Runyon & Haber,
. 1980). This relahonshxp 1s inverse, meaning thet the smaller the sample size, the
larger will be the error (Kerlinger, 1986). Studies comprising both small samples and
low powur are mherenﬂy b.ta,s d toward ‘achieting nonsignificant results {Powell et
al.,, 1993}. Consequently, non significant results hold Httle weight in such studies
(Powell et al, 1993). Christensen (1985) suggests that 15 subjects pex cell s
m:ﬁcmmt for analysis of variance degigns comprising two or more Iemts of the
independent vanable The sampie sizes in the present study fall ghort of ttna
minimum requirement and consequently, may have resulted in deviant samples
(Kerhnger 1986) Restriction of the sample size to & number of 20 may have
p\'oduoed an over-smphasis of relatively healthy CHD patients among the control
grdup, which in turn, may have biased the results, Indeed, questionnaires were
retumed on a voluntary basis rentlering it impossible to determine whether the
control group is representative of the population of CHD patients who dropped out

of the exercise programme or whether they represent a healthier subgmﬁp.
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Second, the physical heterogeneity of the sample may also bave compromised the
results (Terry, 1992). No effort was made to determine whether the subjects were
affected by coexisting illnesses or to limit the sample io subjects with the same
manifestation and severity of CHD. Similasly, no atterupt was made to establish how
much time each member of the control group spent at the CRC prior to dropping out
of the programme. Any benefits derived from time spent exercising at the centre are
likely to have conforinded the present results. It is possible that more precise results |
would hafe: been yielded by a homogenous sample comprising subjects who had.
experienced a single cardiac we1.1t {Terry, 1992) and by ensuring that all members of
the control group withdrew from ‘Le CRC's programme immediately following

admission,

Third, all the patients comprising the control grous indicated that they did not
withdraw from the exercise programme for reasons of ill health, but rather, for
logistical problems. While this suggests that there was not a pre-existing higher
incidence of illness among the control group, it must be remembered that the
reasons given for leaving the programme are based on the patients' subjective
perceptions and not on a clinical assessment. In order to determine whether non-
compliance with the exercise programme is related to number of secondary events,
future research should incorporate medical personnel’s' assessments of patients'

physiological condition at the time of withdrawal.

Fourth, the present study did not establish whether the control group habitually
performed low-intensitj physical activities such as gardening and housework. As
these have been found to reduce the risk of CHD (Fletcher et al., 1992), the control

group’s non-supervised physical activity may have had a similar risk reducing effect
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as the experimental group’s documented exercise performance. Future rgsearch
should attempt to measure the daily and leisure time physical activities of subjects
not participating in supervised exercise programmes. In so doing, future research
will be able to differentiate between the effects of aerobic fitness and of daily
exercise behaviour on psychological condition (De Geus et al., 1993). This limitation
highlights a fifth weakneas of the present study, pamely, the measurement of

exercise performance exclusively in terms of attendance,

Attendance figures alone do not provide an accurate estimate of the fraining effect
derived from exercise. Achievement of a training effect is contingent on the frequency
and duration of exercise pezformanqe (Hickson et al.,, 1981; Rejeski et al,, 1984;
Sals et gl., 1984). As the presenth 4y only considered the experimental group’s
attendance of the programme, there is no way of knowing whether they exercised for
sufficient duration to exert the training effect necessary to reduce levels of
psychological and physiological strain. As it stands, the present study demonstrates
that aitending an exercise programme does not effect psychological and
physivlogical outcomes. Therefore, it is necessary for research to extend beyond
attendance figures to examine the role of duration of exermse in predicting
psychological and physiological strain. Study 2 of the present research addresses
this wealness by examining the frequency and duration of exercise in relation to

psychological and physiclogical manifestations of strain.

A further weakness concerns the use of hard disease endpoints as measures of CHD
patients' strain. The progression »f CHD is slow and insidious (Orha et al.,, 1985)
with the result that research based on hard disease endpoints is unable to detect

subtle, albeit physiologically relevant, changes in cardiovascular strain. Thus the
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small number of subjects who had surgwal interventions to correct *l;he prograasion
of CHD limited the g&Merahty of the present ﬁndmgs (Sloan 8 ngcr 199 i). To

examine the relationship betweéen exercise and physiological strain with gresater
precision, it is necessary to incorporate a measure which is sensitive to subtie

changes in the condition of the cardiovascular system. Maximal oxygen uptake is
| believed to provide a sufficiently sensitive measure of the severity of CHD (Bruce,
1971). Again, Study 3 will address this weakness by examining the relationship

between the various measures of exercise and maximal oxygen uptake.

Conclusijon

I examining the selationship hetween acrobic exercise and psychalogical strain, the
preseat study overcame many of the weaknesses of past research. However, this
study was undermined by several additional weaknesses. To clarify. the effect of
exercise on the CHD patients’ levels of strain, these need be addressed by future
research. In order to determine the precise means by whmh exercise effects
prognosis it is necessary to assess compliance along more .speciﬁc parameters.
Attempts to establish the impact of exercise on prognosis should include an
examination of the duratiun of exercise together with figures of atterndance. In the
interests of greater pmdsion, it is siso necessary to look beyond the hard disease
end points examined in the present study to a more chronic, but less overt, sign of
degeneration of the cardiorespiratory system, namely, reduced maximal oxygen
uptake, Therefore, & further aim of the present research is to examine, in a
subsequent ;mdy, the impact of the two measures of compliance on measures of

maximal oxygen uptake over a period of six months (see Chapter 8). The study
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outlined in Chapter 8 will alsc examine the role played by behavioural factors in

determining prognosis,

Patients' perception of their health has a direct effect on their eventual prognosis
{Desharnais, Godin, Jobin, & Valois, 1990). Health perception is in turn inﬂﬁencad
by patients’ personal and behavioural disposition (Brown & Munford, 1984) to the
extent that digposition has a greater impact on percesption then the actual severity of
the illness (Wim&Ramthal,.lng).Apmdispo&ﬁm@TypeAbahmiomhmb@?
shown to contribute to elevated levels of anxiety and depression (Francis, 1981
More specific to the present resesrch is the literature concerning CHD patients
which suggests that Type A behaviour may influence psychological and physiclogical
prognosis. It follows that an atnempttopmdice’pnwmwithﬁthe@md
cardiac rehabilitation should account for the influence of Type A behaviour, Before
the potential impact of Type A behaviour on prognosis can be examined, it is
necessary i Mblishmepreﬁaemtureoftheconstx'ﬂctand develop 8 measure
whichr&ﬂectsthﬁloons&uct.%efm, Chapter 7 is concerned with the
identification of the dimensions of Type A behaviour manifestedd by cardiac
rehabilitation patients and the development and velidation of a multidimension]

measure of Type A behaviour,
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CHAPTER 7

STUDY 2: DEFINING THE TYPE A BEHAVICUR

OF CHD PATIENTS

The Type A - CHD association has been subject to considerabie scientific inguiry
over the past 30 years (Edm & Baglioni, 1991; Edwards et al., 1990a; Taylor &
Cooper, 1988). A process of inquiry typically yields comflicting research which’
challenges earlier findings (Haynes & Matthews, 1988) and consequently, lesds to
dommﬁnydmgmdmgmmm_mchhashmmemﬁmmh
 concerning Type A behaviohr. While the field of Type A rescarch is charactorised by
equivocal results, it is still generally betieved that Type A behaviour is implicated in
the development of CHD (Matthews, 1982; Siegman et al., 1987; Thoreson & Powell,
1992}, This persistent belief is based on the premise that Type A behaviour is a
multidimensionel construct comprised of various dimensions which can be asaemsed
independently and which are likely to exert differential psychological, physiological
and hehavioural effects (Stegman et al., 1987). Hence, it is assumed that the
conflicting results characterising Type A - CHD research are the result of the
inaccurate conceptualisation and measurement of the Type A construct {(Edwards et
al., 1990a; Matthews, 1982; Palmer «t al.,, 1992). Ambiguous deﬁ{nuons of Type A
behaviour have generated a number of measuring instruments wiﬂ&- questionable

construct validity (Meininger et al., 1991; Palmer et al., 1997},
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Conceptuaalisation of the Type A Construct

While Type A behaviour was originaily concelima]iscd as a global comstruct
(Edwards et gl., 19904a) it is now believed that only a subset of Type A components
predict primary or secondary CHD (Dembroski et al.,, 1989; Groasarth-Maticek &
Eysenck, 1990; Lee, 1992} and that the gicbal construct has limited predictive
power (Evans, 1990). This limitation 1s attributed to the possibility thet analyses
based on a global orientation have concealed the more discrete yet crucial
relationships between Tjtpeﬂ. components and outcome variables {(Forgays, 1992;
Lee, 1992; Steinkemp, 1:990). A global orientation has also caused a loss of vital
information and ;;nbiguous explanations in studies regarding the impact of Type A

behaviour {Carver, 1989;. )

The global construct defies the concept of individuslisen, Type A behaviour is a
composite of personality dimensions rather than a global construct (Ganster et al.,
1991). Individuals possess different combinations and degrees of these dimensions,
each of which exerts differential effects (Jennings, 1984). Identification of the
individual differences in Type A behaviour may reveal a Type A composite that is
more pradictive of CHD (Friedman, 1989). Given thai a global orientation does not
allow for the separate measurement of the dimensions, research concerning Type A
behaviour and CHD should not be based on a global construct. Indeed, persistent
use of the global constract is now considered scientifically invalid (Thoreson &
Powell, 1992}. Consequently, more recent Type A research has extended beyond the
global conceptualisation to an examination of the impact of individual components

on health (Taylor & Cooper, 1988).
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An increasing number of studies have examined Type A behaviour as a bi-
dimensional construct, comprising achievement striving and impatience irritability
(¢f Barling & Charbonneau, 1992; Bluen et al., 1990; Helmreich et al., 1988; Lee,
1992; Ohman et al, 1989; Spehce et al, 1987, 1985). These studies have
Zonsistently shown that achievement striving predicts performance, but not healith
related outcomes, and conversely, that impatience irritability predicts éndices of
health, but not performance. Sevei‘al of these studies (e.g., Helmreich et al., 1988;
Lee, 1997) c@wde that the body of achievement striving / impatience irritability
researéh is -hm.tted by its failure to incorporate the squally important Type A
dimensions of hostility and anger expression {i.¢., expressed and suppressed a.ngw).
These dimensions hold particular zelevance to research concerning CHD as they are
believed to be the strongest predictors of heart disease {Greenglass & Julkunen,
1991; Matthews & Haynes, 1986). Therefore, measures of hostility, anger

suppression (anger-in) and anger expression (anger-out) should be included in

models of r'f[}ape: A behaviour used in research concerning the relationship between -

the construct and CHD (Abbot & Peters, 1988; Friedman & Booth-Kewley, 1988;
Siegman et al., 1987). Despite the fact that none of the cited studies has reconciled
all five of the above mentioned dimensions in a model of Type A behaviour, they
have succeeded in demonstrating that different dimensions do exert differential
effects on health and .performa.ncc. Further, this research has confirmed the
muitidimensional nature of the Type A construct (Edwards et al., 1990a; Tett et al,,

1992).

Based on past Ty'pe A research achievement siriving, impatience irritability, hostility
anger<in and anger-out can be considered central characteristice of Type A

behaviour which, with the exception of achievement si:riving, can result in
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sustained, negative physiological responses which enbance the likelihood of ill
health (Tay!: & Cooper, 1989} (see Chapter 4)}. It remains to be determined whether

the five dimension model of Type A behaviour applies to people suffering CHD.

The bulk of component research has been conceptuatised in terms of models of Type |

A components which are applicable to low.risk samples {e.g,, Bluen et al., 1990,
1991; Rurns, 1992; Weidne:;‘ ef al., 1989; Williams et al., 1980). The distribution of
serious illness in a normal population is typically skewed with the result that the
possibility of finding significart relationships is severely limited {Schmitt & Colligan,
1984; Suls & Marco, 1990}, I%a, research based on sich populations msy yield
low correlatiens between predicior variables (e.g., Type A compongnts} and relatively
rare outcome variables (e.g., coronesy events) (Schmitt & Colligan, 1984). There is
also evidence to suggest that relationships between Type A components and CTHD do
not exist in all populations {Leon et al., 1988). Indeed, past research indicates that
Type A behaviour discriminates between healthy individuals and CHD patients
(Orth-Gormér & Undén, 1990) and may impose a differential impact on the two

groups (Abbott & Peters, 1988).

A number of studies have revealed a significant association between Type A
behaviour and primary CHD {e.g., Cramer, 1991; Haynes et al., 1980; Kﬂincl &
Gordon, 1974; Rosenman et al., 1975). Conversely, studies of high-risk samples
(c.g., Barefoot et al., 1989; Case et al., 1985; Dimsdale et al., 1981; Powell et al.,
1993; Ragland and Brand, 1988b; Shekelle et al., 1985; Sloan & Bigger, 1991} have
found that Type A behaviour is nnassociated with secondary CHD. From the resulits
of the low-risk and high-risk studies, it is possible to conclude that Type A

behaviour influences initial, but not secondary CHD (Matthews, 1988).
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Evans {19990) proposes t;m possgible explanations for the different mﬂumce of Type
A behaviour on healtﬁgr and CHD patients’ physical condzﬁon Evans' fHrst
cxplanation is based oz th:e premise fat Type A behaviour is implicated in the
atherosclerotic development and acute precipitating factors whlch jointly determine
the occurrence of cardiac events {Matthews, 1988). He asserts 14.;111&11: the exte:Z‘,t;:f
danger associated with acute precipitating factors are contingent an. the sevmity of
atherosclerotic development. If Type A behaviour exerts a greater influence on the
occurrence. of acute precipifating factors than it does cm. .the development of
atherosclerosis, then the extent of atherosclerosis found in Type A survivors of an
initial event will be less than of equal o that which is found in Tvpe B survivors
(Kamarck & Jennings, 1991). Consequently, Typé A and B survivors of an inital
.evt'mt will carry a similar risk of secondary CHD (Evans, 1990). In terms of Evans’
argument, Type A's with severe atherosclerosis are more likely to suffer a fatai
obstructicn or blood clot while Type A's who survive an initial manifestation of CHD

have less severe atherosclerosi: and are let. prone to developing atherosclerosis of

significant severity.

Most high-risk studies have used inadequale measures of disease severity at study
inception (Matthews, 1988). Therefore, the poasibility that Type A behaviour exerts a
greater impact on acute events than it does on atherosclerosis has yet to be
assessed empirically. The possibility that Type A and Type B survivors'
atherosclerosis is of similar severity has also not been assessed directly. However,
Matthews' (1988) meta-analysis which reveals that Type A and B survivers have a
similar risk of reinfarction or CHD related mortality provides indirect support for

Evang' first explanarion.
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Evans' (1990) second explanation holds that the paychological impact of CHD may
differentiate between Type A's and B's. Type A's are more pron. to respdnd to CHD

by re-evaluating their lifestyles and making the appropriate modifications to their

behaviour then Type B's (Palmer et al.,, 1992}, The ability to modify behaviour may /

be enhanced by the resilience associated with the relaﬁVe_fouth of Type A CHD
patients (of Eaker & Casbelh, 1988; Williams et al, 1988). Type A behaviour
sccelerntos tae ‘ocourrence of cardiac events with the result that Type A CHD
patients are typically younger then Type B patients (Miller et ol, 1991).
Comqmﬁy, Type A's may possess more of the youthful resilience necessary for
- adaptation and ulﬁmate survival (Mﬂler et al., 1991). Type A behaviour may be
Purther modified by pharmacological treatment. For example, the beta-blocking
drigs nken by teany CHD pa‘hents have been found to reduce the mtenmty of Type
A behsviour (Abbott & Peters, 1988; Powell, 1987). A further consideration is that
physiological factors, such as an impaired cardiovascular system, are important
pmdicﬁﬁra of 'pro@aods and may averride the coniribution of Type A components

(Pt > al., 1992).

Given e possibility that CHD diagnosis reay slter behaviour, models of Type A
components ;wln *h have been developed for low-risk samples may not reflect the
Type A behaviour of cardiac patients (Palmer et al.,, 1992). Therefore, statements
regarding the relationship between Type A components and CHD should be confined
in specific populations (Leon et al.,, 1988), It is necessary therefore, to develop a
multidimensional model comprising the Type A components, aclﬁév‘ememt striving,
impeatience ix.'xitability, hostility, anger-in and anger-out, argued for in Chapter 4,

which is applicable to the behaviour manifested by CHD patients. Development of
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such a model will require an appropriate measure of Type A behaviour\t\xin &
Schriesheim, 1989). Therefore, an gim of the present study is to develop a'measure

of Type A components which is appropriate to research concerning cardiac

rehabilitation patients.
Meeasurement Error of Existing Self-report Measures of Type A Behaviour

A primary constreint of Type A research concerns the predominant emphasis on
ghobal meamires of Type A behaviour (Edwards 8 Baglioni, 1991; Taylor & Cooper,
1988), Mot only are these mea-ures fasensitive, but they are now considered

fually invslid (Thoreson 8 Powell, 1992). Indeed, progress towards a refined,

theory of Type A behaviour is hindered by extant self-report
meseures of the construct, namely, the JAS {Jenkins, Zyzanski, & Rosennian,

J-WI), ' Sare sy durs oy 4

scale {(Haynes, Levine, Scotch, Feinleib, & Kannel, 1978) and

Bortner scale (Bortner, 1969). According to Edwards and Baglioni (1991) these

scales combine multiple Type A dimensions into unitary indices. Therefore, they are

subject to both the conceptiunal problems outlined in the preceding paragraphs and
to psychometric weaknesses. That is, by their very naturs, they violate hoth Type A

and classical measurement theory (Edwards & Baglioni, 1991; Edwards et al,

1990s).

On a psychometric level, the above measures have failed to yield consistenily

satisfactory reliability and validity coefficients. The Bortner and Framingham scales

have demonstrated moderate measurement error while the measurement error

yielded by the JAS has been substantial (Bortner, 1969; BEdwards et al., 1990a;
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Haynes ot al., 1978; Mayes, Sime, & Ganster, 1984}, Without sufficient evidence of

satisfactory internal reliability, the three measures can be said to lack precision.

The guestionable mtemal relinbility can be attributed to the fact that the scales
comprise multiple dimensions but are op&aﬁonaﬁmd as upidimensional measures
(E?iwards et al, 1990a).. This translates to an empirical paradox whereby the
funsdamental prinéiple of congeneric (unidimensional] measurement - is
wmﬂmmdy asgsumed and wviolated. Treaiing the scales as unidimensionsl,

rolos twb sdditional problems. First, it confounds interpretation of results by

ing the relative contribution of the various dimensions to the overall score

ds # Baglioni, 1991; Edwards et al, 1990a; Gerbing & Anderson, 1988).

Beooud, it does not allow for the identification of specific relationships between

{Fdwards & Baglioni, 1991; Edwards et al, 1990a). Without
disentengling these dimensions and measuring them separately, examination of the

Type A construct has limited psychometric and conceptual integrity.

There is also evidence to suggest that the validity of existing meagures is
qﬁesﬁonable {(Meininger et. al,, 1991). For example, while the JAS {Jenkins et al.,
1971) has been found to be an effective predictor of some forms of CHD, there is still
insufficient understanding of both the meaning of scores and of the underlying Type
A construct measured by the instrument (Hansson, Hogén, Johnson, & Schroeder,
1983}, Further, the JAS, like the Structured Interview, has been criticised for failing
to adequately refiect three of the principle Type A compnnents, namely, achievement
striving, impatience and hostility (Leak & Flotie, 1987). Matthews (1982) shows that
there is a low correiation between existing Type A assessment methods and self.

reported Type A behaviour. Thus, though the JAS has demonstrated predictive
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validity, albeit modestly, its construct validity is questionable (Hogen & Nicholson,

1088; Lesk & Flotte, 1087).

A 'z;elated issue ix the comprehensiveness of extant measures. The three self report
measures discussed previously each reflect different underlying constructs, while
failing to consider dimensions key to the prediction of CHD, namely, anger and
hostility (Booth-Kewley & Friedman, 1987; Edwards et al., 1990#; Evans, 1990;
Julius, Herburg, Cottington, & Johnson, 1986; Lee, 1092; Matthews, 1982;
Meininger et al, 1991)., Any atiempt to correlate the Type A comstruct with
maniibstaﬁéx.m of disease must include a more specific and comprehensive analyééa
of the multid{}nensional nature of that censtruct (Russek et al., 1990). Only by
including indepe;ient measures of the various Type A dimensions =l 1t be possible
to test directly the relevance of those dimensions implicated in the development of
CHD (Matthews, 1982). Therefore, there is a strong need for a measure of Type A
behavi&ur which includes key dimensions such as hostility and anger (Forgays,

1992; Lee, 1992),

Burns (1992) addressed this need by developing the Multidimensional Type A
Behaviour Scale (MTABS). The MTABS has demonstrated satisfactory reliability and
velidity (Burns, 1992). The scale also includes independent measures of
achievement striving, impatience irritability, hostility and anger. These components
are defining characteristics of Type A behaviour (Matthews, 1982; Price, 1982;
Wright, 1988) and have been identified in the present research as key componen' s
of CHD patients’ behaviour. While the MTABS brings greater precision to the
measurement of Type A behaviour, it is not suited to the present sample for the

following reasons: First, the MTABS has been developed and tested on low-risk

- 145 -



samples. As discussed previously, CHD may alter the influence of Type A behaviour
on health outcomes {Evans, 1990) with the resuit that Type A measures develt;ped
for low-risk samples may not apply to high-risk gamplas. Second, the achievement
striving subscale of the MTABS contains items ‘reflecting job involvement. As job
involvement is not associated with CHD (Friedman & Booth—Kuwlesr, 1988;
Meininger et al, 1991; Wright, 1992), and the present sample comprises both
employed and unemployed individuals, the achievement striving subscale of the
MTABS is not guited to samples of CHD patients. Third, the MTABS does not include
a measure of anger—m The weil documented relationship betwm anger-in and
mdmes of CHD (Dembroski et al., 1985; Gilbert & McArthur, 1988; MacDougall et
al., 1985; Tennant & Langeluddecke, 1985) and ithe research identifying anger-in as
a powerful i:mdictor of s:acondary CHD (e.g.,, Wright, 1988), suggests that any
assessment of CHD patients' Type A behaviour should inciude a measure of
suppressed anger, Thus, it is evident that existing measures of Type A behaviour are

unsuited to the aims and sample of the present research.

Progress within ﬂ:lt“' theoretical domain requires adequate Type A measurement
technology (Hinkin & Schriesheim, 1989). To this end, Edwards et al. {1990a)
recommend that new attempts be made to combine, modify and supplement existing

Type A measures to form unidirectional measures of Type A components, which

collectively show a high convergence with the multidimensional nature of Type A

behaviour. Edwards and Bsglioni {1991) maintain that this is best achieved by
starting out with precise definitions of the dimensions under review, selecﬁng items
which reflect these, combining items into unidimensional scales and establishing
the internal and external consistency of these scales, Ideally, this should be founded

on an empirically vaidated factor structure (Forgays, 1992; Lee, 1992).
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The present study aims to develop and validate a multidimensional scale measuring
the Type A egmponcnta achievement siriving, impatience irxitability, hostility, anger-
in and anger-out. This scale will be suitable for research concerning the prevalence
of Type A components among cardzac rehebilitation populations and the extent to
which these components predlct prognoma for recovery from CHD. Development of

the scale iz based on the assumption that achievement siriving, impatience

irritebility, 'hosﬁiiﬂ, anger-in and anger-out are key components of Type A

behayviout, each of which will exert differential effects. Further assumptions are that
the five components are independent, but may have additive effects and that they
can be quentified and essessed reliably by means of self-report measures (Bluen &

*

Odesgle, 1988).

Toward the Development of a Valid Mcasure

of Type A Behaviour

Validity concerns how well a test measures what it ié. supposed to measure
. (Anastasi, 1968). The validity coefficient represents the extent to which predictor
and criterion scores are correlated (Lee & Foley, 1986). There are three primary
categories of validity, namely, content, criterion and construct validity (Anastasi,
1968). Content validity refers to the sampling adequacy of 2 measuring instrument
and indicates whether the inst.ument items are representative of all rélevant aspects
of t‘he attribuite under study (Kerlinger, 1986). Criterion validity reflects a measuring
insirument's abilily to predict behaviour under specified conditions (Anastasi,
1968). This form of validity is established by comparing the measuring instrument

against an established and independent measure of the attribute under examination
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The present studv aims to develop and validate a muitidimensional = zale measuring
the Type A components achievement striving, impatience irtitability, hostility, anger-
in and énger-out. This scale will be suitable for research concerning the prevalence
of Type A components among cardiac rehabilitation populations and the extent to
which these components p:;edict prognosis for recovery from CHD. Devélopment of
the scale is based on thé “assumption that achievement striving, impatience
irritability, hosiility, anger-in and anger-out are key components of Type A
behaviour, each of which will exert differential effects. Further asrumptions are that
the five componm\ts are independent, but may have additive effects and that they
can be quantified and assesséd're]iably by means of self-report measures {Biuen &

Odesnik, 1988).

Toward the Development of a Valid Measure

of Type A Behaviour

Validity concerns how well a test measures what it 13 supposed to measure
. {Anastasi, 1968). The validity coefficient represents the extent to which predictor
and criterion scores are correlated {Lee & Foley, 1986). There are three primary
categories of validity, namely, content, criterion and construct validity (Anastasi,
1968). Content validity refers to the sampling adequacy of a measuring instrument
and indicates whether the instrument items are representative of all relevant aspects
of the attribute under study (Kevlinger, 1986). Criterion validity reflects & measuring
instrument's ability to predict behaviour under specified conditions (Anastasi,
1968}, This form of validity is established by comparing the measuring instrument

against an established and independent measure of the attribute under examination
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{Kerlinger, 1986). Construct validity is a more abstract, though durable, concept
and reflects the precision with which a test measures a given theoretical construct
{Anastasi, 1968). Further, it is a comprehensive procédure which accounts for both
content and criterion validity (Anastasi, 1968; Hogan & Nicholson, 1988; Landy,

1986} and thus, renders the independent assessment of the latter two unnecessary.

Construct validity constitutes a primary link between theorstical concepts and
psychometric principles (Kerlinger, 1986). It provides answers to the two questions
critical to the advance and measurement of theory, namely, a.) Does the construct
exist within the population under study?, and b.) Does the measuring ina?:mmmt
in question reliably measure individual differences in the construct? (I-;ogan &
Nicholson, 1988). The aim of the present study is to develop a multidimensionai
measure of CHD patients’ 'type A behaviour comprising the dimensions,
achievement striving, impatience irritability, hostility, anger-in and anger-out which
were defined and discussed in Chapter 4. Central to this exercise will be the

determination of the construct validity of the said Type A Component Questionnaire.

Method

Sample and Setting

Participants in the present study were 217 male and female CHD patients who had
at one time, enrolled in the Johanmesburg City Health Department Cardiac
Rehabilitation Cenﬁ'e's {CRC) programme. The 217 ps;rticipants were randomly
selected from the CRC's archives. A summary of the demographic characteristics

and medical history of the sample is presented in Table 7.1.
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Table 7.1

Variahble Number Percentage
Sex ' '
Male 195 : 20 %
Female 22 10%
Race
White _ 186 88 %
Black 31 129
Marital Status
Married 190 86 %
Unmarried 27 14 %
Employment Status :
Professional 9 46 %
Skilled ' 62 29 %
Self-employed 19 9%
Retired 37 17 %
Education ' '
Text Years (Std 8) . 43 20%
Twelve Years (Matric) 64 29%
Technical Qualification 35 : 16 %
Professional Qualification 29 13%
Undergraduate /Postgraduate Degrees 46 21%
Medical History*
Myuocardial Infarction 147 68 %
Coranary Afteay Bypass Graft 99 46 %
Percutanetne Translymingl Coronary
Angioplasty 53 24 %
Coronary Artesy Anglography 175 81 %
Congenital/Valular Heart Surgery 3 1%

* The majority of the patients included in the sample had experienced more than
one of the cardiac events or associated surgical interventions listed above.

Design

A cross-sectional field design {Christensen, 1985) was used to explore the
hypothesis that Type A behaviour is a muitidimensional construct comprising

achievement striving, impatience irritability, hostility, anger-in and anger-out.
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Personal Details

On being admitted to the CRC, participants provided their biographical details and
information concemning their medical and risk factor history. Biographical data
included age, marital status, sex, race and education. Medical history referred to the
type and frequency of cardiac and surgical events, while risk factor history inciuded
the amount and duration of nicotine abuse, the presence of hypertension.
hyperlipoproteinaemia and diabetes mellitus, and incidence of CHD in the

participant’'simmediate family.
Achieverment Striving and Impatience Irritability

The present study utilised items from the Jenkins Activity Survey {Form Nj {Jenkins
& Zyzanski, 1975) to construct scales comprising items considered to have face
validity fo the achievement striving and impatience irritability components (Leon et
al., 1988). The 13 item Form N derives from the original 52 item Jenkins Activity
Survey (JAS) developed by Jenkins et l, {1971) and has been validated against CHD
criteria. Factor analysis of the 1971 version of the JAS revealed three independent
factors namely, speed and impatienice, hard-driving competitiveness, and job
involvement (Zyzanski & Jenkins, 1970). The Form N scale was developed by
eliminating the job involvement dimension, thereby rendering the scale applicable to
employed and unemployed samples alike {(Burke & Deszca, 1984). As job

involvement is unagsociated with CHD {Friedman & Booth-Kewley, 1988; Meininger
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et al., 1991; Wright, 1992}, the :Form N is a more appropriate measure for samples

of cardiac rehabilitation patients.

The Form N is an effective measure of Type A behaviour (Rosenman, 1978). The
Form N has also demonsirgted an ability to predict differentiaily the relaﬁonahip
between Type A behavicur and CHD and Type A behaviour and other discases
(Rimé, et al., 1989). Further, the Form N has proved successful in measuring *he
relationship between Type A behaviour and illness among a retired genatrflc
population (mean age: 81 years) (Kopac, 1990). The effectiveness of the Form N scale
amonyg older, unemployefi samples of CHD patients is relevant to the present sindy
which consists of both employed and uremployed CHD patients whose average age

is 57 years and four months.

The 13 item, multiple choice scale 13 a self-report instrument designed tc measure
hard-driving competitive behaviour, speed and impatience {Jenking & Zyzanski,
1975). These dimensions of Type A behaviour are also referred to as achievement
striving and impatience irritability {Obman et al., 1989). Eight of the 13 1tems
measure achievement striving and refiect active, hard working and serious minded -
behaviour. (e.g., How would your spouse or closest friend rate you currently?
Definitely hard-criving and con;peﬁﬁve - Definitely relaxed and easy going). The
remeaining five items measure impatience irritability and reflect intolerant and irate -
behaviour (e_.g,, How often do you actually "put words in the persons mouth” in
order to speed things up?}. Each item is accompanied by a two, three, or four point

Likert response format {see Appendix A}
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A review of the lterature failed to yield any research whiéh has assessed the
psychometric properties ‘of the achievement striving and impatience irritability
subscales of the JAS Form N, However, two independent studies, incorporating
samples of exr.cutives,l have demonstrated internal reliability coefficients of .72 and
60 for the JAS Form N {Lipschitz, 1987; Moschides, 1988). Test-retest reliabilities of
.90 (one week interval) and .61 {one year interval) reported by Hol‘den a.ﬁd Hickman
(1987) and Myrtelr and Greenlee (1984) respectively, provide support for the scale's
temporal stability, Comparisons between the Form N scale and the Thuratone
Temperament Schedule's Activity Scale (TTSAS), and the Anger dxmmmon of the
Tralt Anger Scale (TAS) have yielded significant correlations {r = .35, p < .001 and ¢
=30, p < .001, respectively) (Smith, 1985). | |
While the reliability and validity of the achievement striving and impatience
irritability subscales has not been assessed in previous research, the psychometric
properties reporied for the Form N as a whole suggest that the subscales are reliable
and valid measures. An aim of the present study is to assess the psychometric
properties of the achievement striving and impatience irritability subscales. The
items comprising the subscales have face | validity to the achievement striving and
impatience irritability dimensions. Indeed, the Form N contains many of the same
items used in other factor analytic studies which have examined dimensions of
achievement striving and impatience irritability {e.g., Edwards et al., 1990a; Gallant
& Chrisjohn, 1985; Lee, 1992; Ohman et al,, 1989). The suc.essful application of
the Form N scale to the South African context {e.g., Lipschitz, 1987; Moschides,
1888; Smith; 1985}, its established ability to confirm the relationship between Type

A behaviour and CHD (e.g., Carmelli, et al., 1988; Matthews, 1982; Rosenman &
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Chesney, 1980}, the use of its jtems” “fn other cotznponmi based research {e.g.,
Gallant & Chrisjohn, 1985), and its applicability to the pq}:sent 8amp1e justify the

~ subscales inclusion in the present study. h

Hostility

In the pmse;nt study, hostility is measured by & subscale of the Hostility and
Direction of Hostility Questionuaire (HDHQ) (Foulds, Caine, & Creasy, 1960). The
HDHQ was derived from the Minnesota Multiphasic Personality Inventory (MMET) by
Foulds et al. (1960j. The scale is based oﬁ the rafionale that hostility is either
directed toward the ego or self (int‘opuniﬁ?eness) or toward objects or other people
(extrapunitiveness) (Foulds: 1965). The HDHQ yields measures of Total Hosiility and
Direction of Hostility, Subscales of selfieriticism and guilt measure
im:-opunitiv@ness, while acting-out hostility, criticism of others and projected or
delus&oﬁal hostility subscales measure extrapunitiveness (Spielberger et al., 1983).
Accordi & to the authors, the facet of hogtiity tapped by each of the sub-scales is
sufficivntly different to justiy their independent existence (Foulds et al., 1960).

-

The present study does not incorporate the scale in its mﬁrcty, but instead, utilises

the acting-out hﬁsfiﬁiw subscale. This subscale was selected on the basis that it

provides the closest approximaiion of the hostility said to charax:tensc Type A
behaviour (¢f. Friedman & Rosenmun, 1974) The acting-out lmhhty measured by
the HDHQ reflects a tendency towards expressed _agzedaion which is externally
directed at the perceived source of the hostile person's feelings of stre: and

frustration (Foulds et al., 1960; Hafner, 1974).
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The acting-out hostility subscale comprises'i2 of the 51 HDHQ statements and their
concomitant true or false respcsnses’ (see sAppendix A}, Few studies have used the
subscales of the HDHQ as independent measures. Those that have {e.g., Philip,
1068; Verma, 1974) fail to provide details of the acting-out hosti}ii;y subscale's
psychometric properties. Therefore, with the exception of the subscale’s reliability
estimates reported in the test :anual, only those psychometric properties which
apply to the HDHQ as a composite measure could be found in. the literature and are

reported here.

The HDHQ has been standardised by Foulds et al. (1960) for normal and psychiatric
populations alike (Hafner, 197 4). In a sample of 15 nie:n and 15 women drawn from
a local voluntary society, Cainz, Foulds and Hope {1967) report one year test-retest
reliability coefficienits of .51 for the Direction of Hostility measure and ,73 for the
measure of Total Hostility. The acting-out subscale yielded a one year test-retest
reliability coefficient of .70 {Caine et gl., 1967). The internal reliability of the HDHC
was assessed in Malan's-[1989)‘smdy of & non psychiatric population and yielded
an alpha coefficient of .72 for Total Hostility. Comiparisens of the HDHQ scores
yielded by medical, surgical, psychiairic and suicide patients show that the HDHQ
is able to differentiate between the levels of hostility manifested by specific groups,

thus providing evidence of the scale's construct validity (Vinoda, 1966).
Evidence of the HDHQ's discriminant validily is provided by Biaggio and Godwin

(1987) who incorporated the scale in a study wlich assessed the relationship

between depresgion, anger, and hostility, In this study, the HDHQ exhibited an
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ability to diseriminate between subjects high and low in depression by yielding a
Wilks' lambda of .86 (F = 12.41, p < .01} (Biaggio & Godwin, 1987). Inclusion of the
acting-out subscale of the HDHQ in the present study is based on the overall scale's
psychometric properties and ability to predict physiological and psychological
cutcomes, the effective use of the scale on South African samples {e.g., Malan, 1989}
and the subscale's articulation of the hostility said to be manifested by Type A

individuals.
Anger

Feelings of .anger can be expressed, iunhibited or controlled and people vary
considersbly in the way they elect to process their anger (Greenglass & Julkunen,
1991). Both anger-in (Wright, 1988) and anger-out are correlates of Type A
behaviour (Engebmiam & Matthews, 1992; Friedman & Rosenman, 1974;
Spielberger et al,, 1988; Wright, 1988]. Hence, the importance of a scale which
differentiates between the modes of anger expression. The present study
incorporates Spielberger et al.’s (1985) 20 item Anger Zxpression (AX) scale. The AX
weasures the degree of total anger expression, regardiess of direction {Spiclberger et
al., 1985), and the components of anger expression, hamely anger-in, anger-out and
the control of anger (Schonwetter & Janisse, 1991). As an aim of the present study
is to assess the mode of anger expression and not how anger is managed, only the
anger-in and anger-out components were used, The anger-in dimension refiects the
suppression of experienced anger which ie synonymous with lack of assertiveness
(Tennant, Langeluddecke, Fulcher, & Wilby, 1987), while the anger-out dimension

concerns the extent to which the individual responds to angry feelings with
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aggressive and hostile behaviour (Delamater & McNamera, 1987). The anger-in and
anger-out subscales each comprise eight items accompanied by a four point Likert
response format which allows respondents to indicate the frequency with which they

feel certain emotions, or arct in & particular manner {sse Appendix A).

In the initial administration of the AX, Johnson {1984) assessed the scale’s overall
internal reliability among 1114 high school students and yielded alpha coefficients
of .80 for males and .77 for females. Alpha coefficients for the anger-in and anger-
cut subscules were .84 (males) and .81 (females) and .73 (males) and .75 (females),
respectively (Johnson, 1984}, In the same sample, anger-in correlated significanily
{p < .01) and negatively with the composite anger expression measure (-.83, meles; -
.70, females), while anger-out demonstrated a positive and significant (p < .01)
correlation (.58, males; .64, females) (Spielberger et al., 1985). The AX has also been
used by Creenglass i id Julkunen (1991) in a study of hostility, anger and Type A
“behaviour among Finnish undergraduate students. Whﬂe specific réliability figures
are not provided, the authors indicate that the alpha's were in excess of .70

(Greenglass & Julkunen, 1991).

The AX's validity has been assessed by correlating the scale and its subscales with
other measures of anger and personality. In this assessment, correlations were

largely significant and in the predicted direction (Spielberger, et al.,, 1985).

Delamater and McNamaraz {1987) included the AX scale in a study designed %o

agsess the relationship between anger and assertive and aggressive behaviours.
Analysis of the data yielded a significant {p < .05) correlation of .29 between anger-

in and unassertiveness and a null association between the AX subscales (Delamater
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& McNamara, 1987). These results provide further evidence of the AX: scal,}e's validity

{Delamater & McNamara, 1987).

Support for the anger-in and anger-out subscale's construct validity is provided by
Schill and W;ang (1990) who correlated the AX with the MMPI-2 Anger Content Scale
in a sample of male and female undergraduate students. Given that the MMPI-2
Anger Content Scale constitutes a measure of anger expression, it was predicted
that the scale would correlate positively with the anger-out, but not the anger-in,
subscale of the AX. Results of the study supported this prediction by yielding
significant (p < .05), positive correlations of .69 f¢r men and .43 for women between
the AX anger-ont subseale and the MMPI-2 Anger Content Scale. The 6orre1ations af
28 for men an¢ .32 between the MMPI-2 Anger Content Scale and the AX. anger-in
subscale were not significamt at the .05 probability level. Thus, the “AX has been

shown to possess construct validity.

Spielberger et al. (1985) assessed the anger-in and anger-out subscale's ability to
identify the role of anger in the development of CHD and hypertension. Using the
same sample as Johnson {1984), Spielberger and colleagues (1985} analysed the AX
measures in relation to systolic blood pressure (SBP) and diastolic blood pressure
(DBP). Male and female subjects' anger-in correlated significantly (p < .001) and
positively with SBP and DBP (correlations yanged from .16 to .47). With the
exception of female measures of DBP, eorrelaéons between subjects' measures of
anger-out and blood pressure were significant {p < .05}, but negative, and ranged
between -.09 and -.13. These results are consistent with the literature (cf

Dembroski et al., 1985) which suggests that anger-in bears a stronger relationship
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to elsvated blood pressure than anger-out, i | | \

| The AX has also been used by Janisse et al. {1986) to examine the relationship
between anger and cardiac reactivity among Type A and B individuals. Engebretson
anger-out dijensions of the AX to test the impact of anger expression Vs
psychophysiological responses. Use of the AX by Kahn (1986), Malan (1989) and
Burns (1992] demonsirates the subscales successful application to the South
African context. The subscales have also been used in studies incorporating aims
and sampleg similar to those of the present study {e.g., Janisse et al.,, 1986; Sloan
& Bigger, 1991; Spielberger et al., 1985), '151e subscales' applicability to the aims
and sample of the present study, together with their satisfactory psychometric

qualities justify their inclusion in the present study.
Data Agalvsis

The present study attempts to establish thét CHD patients’ Type A behaviour is a
multidimensional construct comprising achievement striving, impatience irritability,
hostility, anger-in and anger-out, This will be achicved by administerirg and
analysing & questionnaire composed of scales measuring each dimension of the Type
A bchaviour pattern. A primary objecﬁve of the analysis will be to ascertain the
appropriateness of the Type A Component Questionnaire's five factor structure and

validate each dimension by means of confirmatrcy factor zaalysis.

In as much as it identifies underlying psychological traits (Anastasi, 1968), factor
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analysis constitutes a powerflﬂ meeans of establishing construzt validity (Kerlinger,
1086; Martin & Lee, 1992). Factor analyses comprise a group of statistical
procedures which facilitate the elimination of redundant variables, the grouping of
correlated variables, and identification of the conceptual meaning comumon to the
grouped variables (Briggs & Check, 1986). Within the realm of scale demapmcnf,
factor analysis serves to identify the fundamental properties of a mcasurmg
instrument, establish its construct validity and sssess the extent to which it is
factorially pure or complex (Kerlinger, 1986). That is, the procedure identifies the
mhemnt factors and their respective loadings and reveals the factqﬁal composition
of the scales (Anastasi, 1968). The loadings reflect the correlation between scale
items and factors which in turn, represents the scale's validity (Anastasi, 1968).

Factor analysis can be exploratory or confirmatory (Welch et al., 1990). EJq)IOI‘&tGi;,Y
factor analysis is based on an initial pool of items and generates a synopsis of the
pattern of intercorrelations between items and an indication of the. source variables
responsible for the observed variance (Welch et al,, 1990). Thus, it provides an
indication of the ﬁﬁmber of underlying factors. There are a number of limitations
associated with exploratory fa;::tnr analys:fs, not the least of which is that the results
car only be I:egarded as tentative (Edwards et al, 1990a). Nevertheless,. it is a useful
too! in areas of research where ingufficient theory is available to classify items on
conceptnal grounds {Edwards et al.,, 1990a). Where there is sufficient theory to
justify the logical classification of items into conceptual groups, confirmatory factor
analysis is indicated (Gerbing & Anderson, 1988). Certainly, the plethora of Type A.

theory allows for the formation of suck hypothetical groups {(Edwards et al., 1990n),
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A fundamental purpose of confirmatory factor analysis is to test conceptual
hypothesis (Briggs & Cheek, 1986), such as the five factor structure of the Type A
congtruct. It has the capacity to confirm that the selected items tap the a priori
operationally defined constructs (Welch ot al, 1990). With confirmatory factor
anslyais, the number of factors are specified and standard extraction criteria are
imposed at the outset. The date are then tested against the hypothesised factor
structure for 'goodness of fit' (Briggs & Cheek, 1986). Based on the extraction
- criteria it is possible to discard those items which do not contribute to the
fundamental properties of the’ questionnaire, and thercfore, do not aid in the
description of the underlying construct. As the procedures involved in test validation
om@ﬁmm hypothesis testing (Hogan & Nicholson, 1988; Landy; 1986), the resulis of
a conflematory factor ana]yain provide support for the comstruct validity of s
| measuring instrument. Thus, the resulting reduced and validated questionnaire can
“ be taken a8 & dn‘ect mea.ﬁure of the ohserved data (Harman, 1967), namely, Type A

behaviour.

Principle C ¢ Anglysi

Principle components with eigeﬂvalues greater than one and subsequent vanmax
rotation (Kaiser, 1970) was selected as the central method of analyses. Possibly the
oldest and most widely known methods of factor analysis, principle components
analyses (PCA) was first described by Pearson (1901} and then later by Hotelling
(1933} who suggested specific means by which PCA could be adapted to factor
analyses (Harman, 1967; Jolliffe, 1986). K was only with the increased availability

of computers, however, that PCA became as widely used as it is teday (Harman,
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1967; Jolliffe, 1985). Kaiser's Method of PCA or Kaiser's “Litile Jiffy’ as it has come
to be known, is one of the most pervasive methods of factor analysis (Cronbach,
1970; Kaiser, 1970). It is also a method of analysis used widely in research
concerning b'oth Type A behaviour and the psychological and behavioural aspects of
CHD (e.g., RAikkdnen & Keltikangas-Jarvinen, 1992; Suarez & Williams, 1990; Tett

et al., 1992; Wright, Carbonari & Voyles, 1992).

'The primary aim of PCA is to reduce the dimensionality of a large set of interrelated
varighles to a core set of uncorrelated principle components which reflect the
‘eavential information contrined in the original set of variables, and thus, increase
interpretability {Jolliffe, 1986). This method of reduction both retains as much of the
variamm of the original data sét as posgible and orders the components in such a
way that the bﬁlk of the variatid:1 present in the entire original set of variables is
accounted for by the first few components (Jolliffe, 1986). Thus, PCA achieves a

pa:ﬁmonicms description of a given set of observed data (Harman, 1967).

With confirmatory PCA, the number of components is prescribed in accordance with
a specified hypothesis. By applying established criteria to the analysis it is possible
to provide empirical support for the factorial (or component] hypothesis. That is,
fulfilment of established criteria provides empirical confirmation of the
appropriateness of the hypothesised factor structure for the given data. The criteria
applied to the present data include Kuiser's (1970) Measure of Sampling Adequacy
(MSA). Kaiser's (1960) Little Jiffy criterion (i.e., eigenvalue greater than unity), the
communality estimate {i.e., rejection of communalities below .20) (Cureton &

D'Agostino, 1983), component saturation {i.e. acceptance of items loading in excess

- 161 -



of .40) {Kim & Mueller, 1978), and Catiell's {1966) scree test.

L

Kaiser's MSA reflects a particular variable's consistency with the set of variables
from which -it derives (Kaiser, 1970). As such, it indicates whether the data are
suitable for factor analysis. Kaiser's MSA provides an index ranging from O to 1
whese st MSA of 1 shows that every variable in the set will predict every other
varishle without error (Kim & Mueller; 1978). MSA resulis in excess of .80 reflect a
| high level of consistency (Kim & Mueller, 1978). Items with M3A's below .50 suggest
that tﬁe data are unacceptable for analytic purposes (Kaiser & Rice, 1974}
Therefore, in the presmt' stady, items which yield an MSA below .50 will be

sliminated from further analysis.
Kaiser's Eigenvalue Greater than Uﬁii_:‘[‘ Criterion

The factor extraction criterion employed by the majority of empirical studies is the
Kaiser-Guitman eigenvelues greater than unity rule (Hakstian, Rogers, & Catteil,
1982; Zwick & Velicer, 1982). The Kaiser criterion (Kaiser, 1960) holds that the
principle components which have eigenvelues greater than one reflect the same
information as that which is present in the original, albeit larger, set of variables
{Jolliffe, 1986). Those factors with variance below one possess less information than
the original varigbles and, cohsequently, can be discarded (Jolliffe, 1986). In
imposing the Kaiser criterion on the data, a lower bound for the number of

statistically .acceptable factors is set, and thus, the extracted factors with
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eigenvalues greaiﬂn than one will be greater then or equal to the number of factors
responsible for the correlation matrix (Kim & Mueller, 1982). The present study will

reject principle coﬁii}onents which have eigenvalues less than one.

Central to factor anelysis is the determination of the communality of a variable and
its relative uniqueness {Gorsuch, 1983), The communality estimate refers to that
proportion of the variance which an item has in commom with all other items
(Kerlinger, 1986; Kim & Mueller, 1978). An estimate of zero indicates that there is
no correlation bemreen the relevant item and all other items, while an estimate of
one is indicative of a perfect correlation between the item and all other items. Thus,
high communalities reflect & low level of uniqueness {Cortina, 1993). Following
common 'practice, items which yield communality estimates below .20 will be
rejected in the present study (Cureton 8 D'Agistino, 1983).

Component Saturation

A fundamental aim of all methods of factor analysis is to reduce a number of
obsgerved variables to a smaller set which still preserves most of the information
represented by the criginal set (Guadagnoli & Velicer, 1988). According to Jolliffe
(1986), it is invariably true that if the initial number of variables is large, then a
subset of those variables will retain essentially all of the information present in the
original set of variables. This is reflected by a minimai overlap of 9% in the variance

between the variable and the factor, which is in turmn, reflected by & factor loading of
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.30 (Tabachnik & Fidell, 1983). Reduction of the original st is achieved by
eliminating those variables which do not share sufficient variance with the factor to
provide a salient interpretation of the underlying dimension (Tabachnik & Fidell,
1983). In PCA, items which yield loadings below .30 or .40 on any given factor are
not considered salient and therefore, can be eliminated from further analysis
(Guadagnoli & Velicer, 1988; Hinkin & Schriesheim, 19393 Kim & Mueller, 1978).
While selection of an appropriate cut off point is a queatioﬁ of personal choice, a
higher factor loading reflects a greater overlap between the variable eand the factor
{Tabachnik & Fidell, 1983}, It follows that the greater the overlap, the more the
variabile cen be regarded as a pure measure of the factor {Tabachnik & Fidell, 1083).
That is, the more the item contributes significantly to the meaning of the factor, To
limit the number of trivial ioadings but maximise the number of variables sharing a
proportion of their variance with a component (Zwick & Velicer, 1982), the upper

.40 Jevel will be used in the present analyses,

Cattell's ﬁ_m‘ee Test

Cattell's (1966} scree test is a widely used method of determining the number of
factors (Hakstian et al., 1982}, and will be employed as a further means of
identifying the correct number of fantses. The scree test is considered a reliable
means of discerning the major common factors from the factors of minor importance
(Kim & Mueller, 1986). The scree test provides a graphical representation of the
appropriate number of factors which should be retained (Zwick & Velicer, 1982).
Eigenvalues, representing the amount of variability accounted for b;each factor, are

plotied on a graph against the number of variables generated by the inter-item
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correlation mitrix” (Welch et al, 1990). This process typically yields a plor .

Kl
j

resembling an 'elbové;. The number of appropriate factors is taken at the point whefre
there is a hreal between the eigenvalues of the downward slope and the eigenvahma
of the more horizontal slope {Kim 8 Mueller, 1978; Welch et al., 1990). This occurs
at the point where the scree approximates a straight, though not neceasarily
horizontal, line (Jolliffe, 1986). Typically, the number of factors is taken as the factor
to the immediate left of the scree as the onset of the scree represents trivial factors
© (Cattell & Vogelmen, 1877). Thus, the present study will take the factors to the left

of the scree as the correct number of factors.

Confirmation of the Five Factor Solution

To ensure that the five factor solution fulfils Harris' (1967) definition of a robust
 factor as bt;mg one which has a consistent pattern of two or more item loadings per
factor across different methods of factor analysis, the data will al)sr*be analysed
using alpha analysis, image analysis, and the maximum likelihbod. memod Alpha
analysis considers the variablcs included in the analysis as samples of a universe of
variables and constitutes a method of initial factoring (Kim & Muell=r, 1978). Image
analysis is also a method of obtaining initial factors. However, it decomposes the
observed variation into partial images and,'anti-images, rather than into common
and unique parts (Kim & Mueller, 1978). The maximum likelihood method
determines time difference between the correlation matrix of the observed variahles

and the hypothetical matrix of the universe from which the veriables derive

(Harman, 1967).
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Use of thess methods also allows for the retesting of the five factor solution against
the extraction criteria used in the Pnnmple Components Analysis (i.e., Kaiser's
(1960) rule, Kaiser's (1970) MSA, co:eronent saturation, the communahty esﬁmate
and Cattell's (1965) scree test) and the testing of the solution agamst the additional
factor extrection criteria associated with the maximum likelihood me'tlipd Theae
include, Beatlett's chi square, Akaike's (1974} information crxtenom ﬁchwam‘s

. f

Bayesian criterion, and Tucker and Lewis' (1973} reliability coefficient, /i

Bartlett's chi square represents a test of the go@mdﬁtmmemme factwmédel
and the obscrved date. Estimates of Bartlett's chi square which fall below a
significance level of .05 suggest that the null hypothesis should be rejected and that
the number of factors is appropriate for the data, Akeike's information criterion
(1974) distingaishes the optimal and most parsimonious factor model from a class
of competing models (Bozdogan, 1987). Thus, it highlights the mode] which presents
both the highest information gain and the lowest complexity (Bozdogan, 1987). The
number of factors which yields the smallest value of Akaike's information criterion is
taken as the most. appropriate factor solution. The same principle is applied to
Schwarz's Bayésim criterion. Howev- r, this criterion is less inclined to yield trivial
factors than Akaike's o. Bartlett's criteria. Tucker and Lewis' (1973) reliability
coefficient provides an index of the fit between the factor models and the observed
duta (Kim & Mueller, 1978). An acceptable fit is represented by a value of .9 or more

{Edwards et al., 1990a}.

It is believed thai confirmutory factor analysis in the present study will prcvidé‘__ o

empiricei support for the five dimension hypothesis, identify the nature of these
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dimensions and validate the Type A Component Questionnaire. Also necessary is an

aassessment of the reliability of the Type A Component Questionnaire.
Reliability

The concept of reliability refers to the consistent accuracy of a measuring

instrument (Anastasi, 1968; Kerlinger, 1986). More specifically, it is defined as the

ratioc between the variance’ ascribed to the true differences between individual's
scores on & single observation and the total variance (Guyatt et al., 1987). Thus, the
reliability of an instrument reflects its stability from administration to
administration and indicates that the measurement error apparent when differences
occur between administrations are the result Qf rendom infiuences {Nunnally, 1978).
Selection of the appropriate estimate of relisbility is contingent on which source of
error variance the research aims to identify. Two key estimates of reliability are
internal consistency and test-retest stability (Kerlinger, 1986). Internal consistency
identifies the measurement errors -‘,élated to the use of diﬁ‘ez_'mt items, while test-

retest estimates reveal error factors agsociated with lapses in time (Cortina, 1993).

Interpal Religbility

Internal consistency reflects the homogeneity of test items (Anastasi, 1068;
Kerlinger, 1986). Possibly the most frequently used meagure of internal reliability is
Cronbach s coefficient alpha {1951} (Curting; 1993). This is particularly true of
research concerning the psychometric properties of measures of Type A behavicur,

namely, the JAS, Bortner Scale and the Framingham scale (Edwards et al.,, 1990a).

- 167 -



Aipha is equivalent io the mean of ail split-half 'fi-eliabﬂ.ities and is a more
generalised form of the Kuder Richardson cocfficient of equivalence (Crenbach,
1951). It also. constitutes the lower bound of a test's reliability (Novick & Lewis,
1967). That is, it provides the most conservative estimate of reliability. This can be
attributed to the further assumption of Cronbach's coeflicient alpha that test items

are tan-equivalent {Cortina, 1993; Novick & Lewis, 1967}

Tau-equivalence is achieved when the true scdrcg of test items correlate Derfectly
with each other and when the variance between .items is homogeneous (Gilmer &
Feldt, 1983). As perfect tau-equivalence is rare, the reliability estimate typically
approaches the lower bound (Cortina, 1993}). Scales composed of items containing
varying response lengths may result in heterogeneous error variance between items.
In turn, heterogeneity in error variance will generate differences in the variance of
observed scores and consequently, violate the assumption of tau-eguivalence
(Gilmer & Feldt, 1983}, When the assumption of tau-equivalence is violated,

Cronbach's alpha defiates reliability {Feldt & Brennan, 1989).

Cronbach's alpha ﬁﬁ*ther assumes that items represent one underlying construct
{i.e., that measures are congenerirl, as in fact do st 6t11er measures of reliability
(Nunnally, 1978). Viclation of this assumption means that alpha reliability figures
cannot be taken as a measure of true score variance (Edwards et al., 1990a). T
assumption is less restrictive in.practice as it accommodates measures which are

composed of items that are unequal in length (Gilmer & Feldt, 1983).

The subscales detived from the factor analysis in the pres-.ux study include items of
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varying response .leng'tha and consequently, \;iolate ‘the pssumption of tau-
equivaleﬁce {see Appendix C). This violation renders ‘the ‘'use of Cronbach's _
coefficient alpha an inappropriate means of estimating the internal consistency f
the ﬁ\re subscales of the Type A Component Questionnaire.. That is, use: of
Cronbach's alpha will generate an estimate of internal reliability considerably lower
than the true value. It is thus necessary to utilise a reliability formula based on the

more accommodating assumption of congeneric parts.

Kristof {1974) develoned a formula of reliability which is applicable to scales
comprised of congeneric parts. The formula's accommodation of scales of unequal
response lengths (Gilmer & Feldt, 1983) renders it the appropriate means of

estitnating internal reliability for the data in the present study.

The Kristof formula for internal reliability is as follows:

(I\ A M 4 A M 2
_ 912015 + 012023 + 013023)

A A A AQ
012C13 02307 g

(Gilmer & Feldt, 1083, p. 105).

Where rK =~ Kristof's reliability estimate;
N
o = the covariance coefficient;
12; 13; 23 = combinations of two of the three parts (i.c., part one
and two; part one and three; part two and three) and;
R _
o2x = the total variance of the scale.
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Kristof's formula only accommodates scales comprised of precisely three parts (ie.,
items). This is not however, a limiting factor as scales comprising a larger number of
pafba' can be reduced to “iree precise parts and then sﬁbjected to Kristof's formula
{Gilmer & Feldt, 1983). To reduce the number it is necessary to first determine from
thhe owlghaed wosle, all possible combinations of threc and second, to perform Kristof's
fornuis on the various combinations, The resulting coefficients are then averaged
(Gitmer & Feldt, 1083). The average coefficient is then taken s the cstimate of
- joteyoml veliability. The number of combinations is based on the number of observed
parts ﬁ.e., M] and can be determined uaing a formula developed by Kass (1975).
The fermala for determining the number of combinations of three for a given number-
of dwarrs dmc
r-1 . {r-i)€

(g —
i=0 (-4 il(r-i)l

wherer = mnumber of required groups (i.e,, three)
¢ = muuber of items.

{(Kass, 1975, p. 108)

Un_]ﬂ:e Cronbach's alpha, Kristof's formula does not constitute the lowest measure of
reliability (i.e., the lower bound estimate of relisbility). Instend, it provides an
accurate and consistent estimate under circumstances in which the congeneric
agsumption has been met (Gilmer & Feldt, 1983). A small variance between the
coefficients derived from the various combiuaﬁons of three demonstrates that the
formula is esiiaating the same underlying. construct, and hence, that rifhe'

assumption uf congeneric measures is being met.
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Determination of the minimum level of ;.ccepts.ble reliability is relatively arbitrary
(Feldt & Brennan, 1989). While numerous authors reject coefficients which fall
below .70 (Feldt & Brenman, 1989), Nurnnally {1967 recommends that the cut off
point be set at .60, Further, .60 is the cut off point employed in current Type A
component rescarch (e.g., Burns & Bluen, 1992). Therefore, the present stu&y

utilises the cut-off point of .60 for reliability estimates.

Ie .!-‘ I | E ]‘ Ialll

It is widely accepted that, for a method of reliability assessment to be of value, it
must reflect the influence of all sources of measurement error {Feldt & Brennan, -
1980). A primary source of measursment error derives from the day to-day variation
in behaviour (Feldt & Brennan, 1989). The existénce of this source of error
measurement can be determined by readmlmstratmg the test after a prescribed
lapse in time. Typically referred to as test-retest reliability, this approach provides
estimates of the error variance of random fluctuations in performance between two
different adminisirations of a test (Powell, 1987). Test-retest reliability constitutes
the only method available which is able to reflect day-to-day error factors (Feldt &

Brennan, 1989).

By definition, test-retest reliability reflects the extent to which test results are
gmeralizable_ over titne (Anastasi, 19€8; Powell, 1987) and is referred to as the
coefficient of stability (Cronbach, 1960). The higher the retest coefficients, the lower
the chance that scores have been influenced by random changes concerning the
subject or test environment (Anastasi, 1968). While retiability coefficients will

decrease over time (Cronbach, 1960), it is 1ot recommended that the interval
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betwecs: tests exceed six months (Anastasi, 1968). Therefore, the stability of the
Type A Component Questionnaire will be assessed by establishing its test-retest

relié.bmty over A period of six months, In the present study, a correlational matrix '.
generated by a separate sample of cardiac rehabilitation patients’ Time 1 and Time 2
scores will be used to determine the six month test-retest reliability of the five

scales.

Results

Validity of the Type A Component Wuestionnalre

Principle components with cigenvalues greater than one and subsequent varimax
rotation (Kaiser, 1970) was‘used 1o confirm the factor stri}ctu:e of the five dimension
measure of Type A behaviour, Kaiser's {1970) MSA was tlie initial criterion applied to
the d,aia a.ud' served to determine the appropriateness of the common factor model.
Four itéms falled to meet the .05 acceptability level and were eliminaied from fr.rther

analyses (i.e., items 65, 72, 74, & 79 in Appendix Al

The second factor exiraction criterion applied to the data was component saturation.
Twelve items were eliminated for faﬂjng to load on auy of the five factors at the .40
level {i.e., iteras 62, 68, 70, 71, 75, 77, 8G, 81, 83, 92, 93, & 98 of Appendix A). The
final factor solution comprised 26 liems (see Table 7.2), From Table 7.2 it can be
seen that one item loaded on two factors. The literature indicates that the item,
reflecting temper, is congruent with the concepinal meﬁn;ng of both factors (cf.
Carver ¢t al., 1976; Gallant & Chrisjohn, 1485; Glass, 1977a; Williams «f al., 1988),
Thus, the multiple Joading did not compromise the interpretation of the factors

(Bluen & Donald, 1991).
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'I‘able 7 2 1*::;

__ __ Scale liems 1 2 3 4 5 k% MSA
1 . I pout ér sulk. B8 A1 .18 1o -17 .48 .7
4 Dwithdoew fiom paople, - S5 a1 O 08 .13 .33 70
3 1 hol! drriiche. bl.ltl'dpn‘talwwlt. -] 31 04 .02 14 A7 £
4 I tend fo hurbor grudges that I don't tell anynne

aboust. &7 =0 .08 11 -07 .38 .80
5 Iem angrer than ! am willing to admit, 59 .08 .13 .20 A5 47 78
8  Imahiritetad & greet deal more then people idre

aware of, 87 18 -0 -.18 L8 Sl 82
7 1 keep things o S8 =83 -01 =05 -0 BB 77
£  1exprass my anger. o g8 -8 -18 -08 BT .82
§  1wggue with otbesa. : de B8 02 38 07 41 .77
13- 1 strike out at whetsver mficiates me. 27 -t =11 av ~26 B5 84
11  1suy heaty things, 83 47 .19 -Ey @ 45 g8
12 1lose pay texpper. S0 68 ~18 01 .11 S 853
18 . If somaone annoys me, { am sk to tell him or har

how I fesl. -54 28 «0B -.l18 - 13 AR 78
14 How wes your emper when you wers younger? 07 -11 44 .08 81 47 .87
18 Icen cesfly make other people afrald of me, and

somctimes do for the fun of 1L -01 04 i) 18 08 54 087
18 Sometimes I enjoy hurting pegsons I love, -2 02 @67 OI -04 48 .70
17 At times | have a strong urge to do something

harmful or shocking, L3, 07 B2 0 -12 .17 32 A0
18 I get angry easily and thenget over it agon. 01 -4 44 200 e 28 87
19 Al thmes I fesl Hie amaghing things. -27 18 00 ~17 .B1 .78
20 Mmtmmm&gaﬂstnghtmthmmm. -8 ~I7T 48 1% ! 27 75
21 Whan you Bsten th someone talking, aud this person

taless boo lpng to come to the polnt, how often do

you fgsl Ui hurrying the person slong? ~07 12 07 72 12 .86 E. )
22 How aften do you actually "put words in the person's .

mouth® in order to speed things up? -6 =14 .01 ral 21 50 78
25 1 esally become impattent with peaple, .16 -10 .33 S 09 .48 '
24 When you were younger, dii most people consider

you to be [Definitely hard-dsiving and competitive? _

... Definitely relaxed and easy goingl? A8 .04 .02 20 74 82 .60
2%  How would your spouse {or closzai friend rate you

currenitly (Definitely hard-driving and competitive?

.. Definitely relaxed and easy goingl? 02 -16 08 .25 59 .45 .70
26 approach Ife in general (Much more seriously ...

Much less serioualy). 2% -00 -18 03 &8 57 R+

Egenvalues 485 26 18 187 13

Percentage of total variance accousnted for 18% 10% 8% 6% 5%

Over-all MSA T8

The scale represented by the finel factor solulion demonsirated a satisfactory overall

MSA of .75, with no individual item yiciding a MSA below the .50 level of

acceptability. Thus the overall and individual MSA's support the appropriateness of

the common factor model (Kaiser. 1974) and indicrt: that i dua are adequate for

confirmatory factor analyais (Kim & Mueller, 1978). All items yielded communality
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estimates above the .20 acceptability level, Given that the factor to the left of the
scree reflects the correct number of factors (Cattell & Vogelman, 1977), the scree
plot of the data supported the five facior h_solutiun (see Figure 7.1). The factors
yielded by the analysis were consistent withfhe hypothesizsed five dimensions of
Type A behav-iour. Thus, PCA provided statistical and conceptual confirmetion of the

five factor struciurs.

Figure 7.1 :
Scree Plot of Eigenvalues derived from the Principle Components Analysis

Factor Number

On the basis of Kaiser's eigenvab:e greater than unity criterion, eight factors were
extracted using alpha factor aunalysis and six factors, -using image components
anatysis. Of the eight factors e;;tracted by the alpha factdr analysis, two factors
constituted 'doublets' and one did not yield a single loading above point .40. As
Harris' (196'3;] criterion calls for the exclusion of 'singlei’ and 'doublet’ factors and

the point of component saturation was set at .40 in thé .present study, this method
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confirmed the five factor solution, Image component analysis extracted five robuat
factors and a sixth 6:1 which no .item joaded above .40, In terms of Harrls' eriterion,
the sixth factor could not be considered robust and thus, the five factor sclution was
again confirmed. The five factor solutions yielded by both alpha factor analysis and
image components analysis replicated the factors yielded by ihe principle

coraponernis analyais.

Maximum likellhood analyses was conducted with four, .ﬁve, six, seven and eight
- factors to determine the appropriate number of factors as indicated by the extraction
criterion associated with this method. The range of four to eight was indicated by
the eigenvalues greater than one criterion of the PCA. Maximurm likelthood with five
faciors yielded a significant Bartlett's chi square result. A significant resuit confirms
the adequacy of the five factor hypothesis (Harman, 1967). Exiraction based on
Akaike's i:nfm"hmﬂon criterion indicateci a stx factor solution. However, the scree test
gene:atéd by the six factor specification supported a five factor solution, as in fact,
did the scree tests for all other specificatons. Schwarz's Bayesian criterion indicated
a four factor solution, but the tesi for Bartlett's chi square for this specification
showed four factors to be insufficient. Tucker and Lewis' relability coefficient
suggested thai eight factors reflected the optimum fit between the correclations
derived from the factor solution and the observed correlations. Of these eight
factors, three violated Harris' criterion of 'singlet’ and 'doublet' factors, while the
fourth factor did not yleld a single item with a loading above .40. Thus, Tucker and
Lewis' reliability coefficient suggested a four factor solution. It should be noted,
however, that the difference between the reliability coefficients generated by the five
and eight factor specifications was marginal (i.e., .91 vs. .98). Further, a value of .91

is indicative of an acceptable fit between the observed data and the five factor model
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{Edwards et al.. 1990a).

The various methods of factor enalysis, and their associated exiraction criteria,
confirmed that the five factor solution derived from {he initial principle components
analyses with varimax rotatton (Kaiser, 1970 was compatible with the data. The five
factors can thuns be said to adequately account for the variation prcéent in the

original set of variables (Jolliffe, 1986).

As can be seen from Table 7.2, the five factors were consistent with the hypothesiged
five components of Type A behaviour. The five factor solution accounied for 46% of
the total variance. The first factor explained 18% of the common variance and
consisted of six of the eight items comprising Spielberger et al's (1985) anger-in

subscale. Hence, the label of Anger-in for the first factor.

The second factor explained tcn.percent of the common variemce and contained six
of the eight expressed anger items of Spiclberger et al.'s {1985) anger-out subscale
and one item from the anger-in subscale by the same authors (i.e., "I keep'?til\_ings
in"}. This item yielded a negative loading. Given the negative value, this item was
consistent with the concept of expressed anger and consequently, the second factor

was labelled anger-out.

The third factor accounied for eight percent of the varfance and was named acting-
out hostility. Six of the items loading on this factor derived from the acting-out
hostility subscale of the HDHQ while the seventh derived from the JAS (i.e., "How

was your temper when you were younger?"),

- }76 -




‘The fourth factor contained three ttems reflecting impatience irritability, Two of these
derived from the JAS Form N (e.g.. “When you listen to someone talking, and this
person takes *adlong to ceme to the point, how often do you feel like hurrying that
person along?"].-l}*and one from the aciing-out hostility subscale of the HDHQ.
namely, "1 easily become impatient with people”. The fourth factor, which accounted

for six percent of the common variance, was named impatience irritability.

The fifth factor accounted for five percent of the variance. This factor was composed
of four items derived from the JAS Form N. Three of the items reflected achievement
striving behaviour. The fourth item (i.e., "How was jrour temper when you were
younger?'} measured temper. Given that the fifth factor was dominated by items
reflecting achievement si:riving and had only a sg:condary emphasis on texnper
(Edwards et al., 1990a), it was given the name achievement siriving.

Reliability of the Type A Compongnt Questionnaire

The five suhscak;hﬁé;;;f,’/éﬁbje&é«‘ﬁ to Kristofs (1974) formaula for reliability
estimation. The variance \hetwcgn the different combinations' coefficients was
minimal. Therefore, all subscales met the assumption of congeneric measurement.
Further evidence of the congeneric status of the subscales' was provided by the low
correlations between the five subiscales {see Table 7.4). The correlations, which
ranged between -,36 and ,47, aj&_ﬁﬁported the independence of the five snbscales, All
five subscales yielded satisfactory internal reliability estimates (range: .65-.76; see

Table 7.3].

- 177 -



Test - .Rr.‘teat relishifity of the Type A Component Questionnaire was established over
a six month interval for a separate sample of 31 cardiac rehabilttation patients (27
msies, 4 females; M age = 55.5 years, 8D = 12.37 years; 25 married. 6 unmarried;
28 white, 3 non-white; 16 pamamnam '8 skilled workers, 4 welf-employed, 3
rettred; education level achieved - 2, ten years of schooling: 10, 12 years of

g; 6, professional qualifications; 9 university

oonétttuted the total number of respondents to complete

Reliability Estimate

Kristof's Test-Retest
Formula
| Anger - . .76 Bghe
- JAeing Out Hostility ' 57 B
“Ipatience Irritability 71 B1%
Athievement Striving B85 B4
**p < .01
Table 7.4

Pearson Corrglations Between the Five Components of Type A Behaviour {N = 31)

] Mean SD 1 2 3 4 B
1 -In 11.10 2.97
4 2 - Out 14,08 2.85 .35*
3  Acting Out Hostility 1322 1.73 -23" -33%
4 TImpatience Iritability 4.86 1.42 -28% -36% .20%
5__Achievement Striving 893 231 10  -95" 47"  .30%
g < .01
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Test - Retest reliability of the Type A Component Questionnaire was established over
a gix monih interval for a separate sample of 31 cardiac rehabilitation patients (27
males, 4 females: M age = 55.5 years, SD = 12.37 years; 25 married, 6 unmarried;
28 white, 8 r;on-white: 18 professionals, 8 skilled workers, 4 self-employed, 3
retired; education level achieved - 2, fen years of schooling: 10. 12 years of
schooling: 4, technical gualifications; 6, professional quslifications: 9 university
degrees). The 31 patients corstituted the total number of respondenis to corplete
and return the questionnaire for Study 1 of the present research. A7 five of the test-

retest correlations were significant at the .01 level (range: .61-.84; see Table 7.3).

e

Therefore, the five subscales cen be said to possess adequate temporal stability.

Table 7.3
Reliabilizy Estimates for the Five Subscales of the Type A Corsponent Questionnaire
Reliability Estirgate
Kristofs Test-Retesat

Subscale Formula
Anger - In 72 T4
Anger - Qut 76 B+
Acting Out Hostility 67 8%
Impatience Ieritabiiity g L1
Achievement Striving 85 844*

**p < 01

Table 7.4

Pearson Correlations Between the Five Components of Type A Behaviour (N = 31

Mcan S D 1 2 3 4 5
1 Anger-in 11.10 2.97

2 - Out 14.08 2.85 .35%

3 Acting Out Hostllity 1822 1.73 -23* -33% _

4 Impatience Frritability 4.86 1.42 -98% .3g% 204

B AchievernentStriving 883 2.31 -10  -25%* 470 g0

*p < .01 E T
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Discussion

The preser:t study concerned the development and construct validation of the Type A
Component Questionnaire - a multidimensional measure of CHD patienis’ Type A
behaviour mmpﬁainé the dimensions, achievement striving, impatience irritability,
hostility, anger-in and anger-out. The 1m11a1 step in the questionnaire's development
involved the amalgamation of existing scales said to reflect the five components. The
data derived from these was then subjected to PCA. The PCA. yiclded five factoga
refiecting achievement striving, impatience irritability, rostility, anger-in and angtbr—
out. The five factor solution was veriffed using all techniques of factor analysis
Thus, support was found for the hypothesis stating that 'I‘y];.:e' A behaviour iz =&
multidimensional construct comprising achievement striving, impatience z’zﬁtabﬂity,
hogtility, anger-in and anger-out and, also, for the construct validity of the Type A

Component Questionnaire developed in this study.

The present -study addrcssles a primary cntmsm of past Type A research, namely,
the concepiualisation and application of Type A behaviour as a global construct. The
majority of studies into the relationship between Type A behaviour and primary and
secondary CHD have operationalised Type A behaviour as a global construct with
equivocsl results (Edwards et al.,, 1990a). Research based on the global construct
would not have revealed the independent contribution of Type A components.
Further, use of the global construct would alse have eliminated the possibility of
identifying the toxic and benign atiributes of the different components. Readﬁrt:h
which has operationelised Type A behaviour as a multidimensional construct has
established thai the components exert diﬁ'ca‘ential effects, some benign and some

toxic (e.g., Abbott & Peters, 1988; Helmreich et al, 1988; Ohman et al., 1989;
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Spence et al.,, 1987). The collapse of these into & single measure is likely to have
generated a cancelling effect between the benign and toxic components (Carver,
1989). In turn, this ma;r"hg\re resulted in non significant relationships, where, in
fact, significant ;claﬁonships occurred (Carver, 1989). Measuring each component
independently, as was done in the present study, makes it possible to identify the
underlying structure of the Type A construct and tfmmt‘ore, increase the accuracy of

Type A research (Edwards 8 Baglioni, 1991; Helmreich et al., 1988).

Past Type A rescarch hes sleo been criticised for being insufEriently comprehensive
(Edwards & Beglioni, 1991). Specifically, past research has been criticised fur failing
to consider anger and hoa‘t:lhty as ceniral components of Type A hehaviour {Edwards
et al., 1990a; Matthews, 1982). Anger and hostility are implicated in both the
original definition of Type A behaviour (Edwards & Beglioni, 199%; Price, 1982;
Wright, 1988) an in the pathogenesis of primary and mondmfﬁm (Blhumenthall
et dl., 1984; Matthews, 1988; Palmer et s8l., 1992; Taylor ;;. Cooper, 1989},
'I‘hcrefo;g, anger and hostility arc crucial 10 research concerning the relaﬁonship
between Type A behaviour and CHD. The criticism pertaining to the lack of
comprehensiveness of past Type A research was addrer ~d in the pms@t study by
the inclusion of measures of anger and hostility in the Type A Component
Questionnaire, The fact that the present confirmatory factor analysis revealed
independent factors reflecting anger and hostility, supports the contention that both

are ceniral, but separate, components of Type A CHI patients behaviour.

The numerous forms of anger and hostility delineated by past research have
contributed to the ambiguity surrounding the definition of ijpe A behaviour

(Meininger et al.,, 1991; Palmer et al., 1992). The identification of the specific types
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of anger and hostility relevant to research on Type A behaviour in the present study
serves to reduce this ambiguity. Two c;nceptuaﬂy-disﬁnct fornts of enger have been
identified in the literature concerning psychosocial predictors of CHD, namely anger
suppression and anger expression. Anger suppression (i.e., anger-in) a:}d anger
expression {i.e., anger-out} are correlates of Type A hehaviour {Wright, 1988). Past
research has revealed relationships between anger-in, anger-out and primary and
secondary CHD {Haynes et al.,, 1980; Jobnson & Broman, 1987; Wright, 1988).
Therefore, both modes of anger expresaion were accommodated i the present stady.
It is evi&mt from the present results that anger-in and ﬁnger—out are, indeed,
cr-uponents -of Type A CHD patients’ behaviour, Tha:t'eforf, ‘both modes of anger
EXpression SWd be considered in research into the Tvpe A behaviour of CHD

patients and its effect on their health.

Like anger, two primary forms of hosiility have been identified by past research,
namely, neurotic hostility and aggressive hostility (Dembroski et al, 1989;
Engebretson & Matthews, 1992). From the literature, it is evident that it is
aggressive, and not neurctic, hostility which is predictive of health outcomes
(Carmody et al., 1989; Dembroski & Costa, 1987; Engebretson & Matthews, 1992).

Aggressive hostility is also more consistent with the original definition of Type A
behaviour than neurotic hostility {Friedman 8 Rosenman, 1974}, As a consequence,
the current trend in research concerning the relationship H.atwecn Type A behaviour
andd health is to disregard neurotic hostility in favour of aggressive hostility
(Engebretson & Matthews, 1992). Given that the hostility component derived from
the Ifactor analysis of the present study reflects aggressive hostility, the Type A

Component Questionnaire complies with this trend.
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Research which has examined anger and hostility as correlates of 'l‘ypé A behaviour
itas been criticised for failing to examine the equally relevant components of
achievement\ siriving snd impatience irrvitability (Jemnings, 1984), A number of
researchers {e.g., Barling & Charbonneau, 1992; Biuen et al., 1990; Helmreich et
al,, 1988; Lee, 1992; Pred et al., 1986; Spence et al., 1989} have demonstrated that
achievement striving and impatience irritability are primary componmf?é‘%‘gpe A
behaviour. The aforomentioned research has shown consistently that ach;ewmem\

A

striving is not associated with measures of health. However, direct links between ||
J

jmpatience irritability end health in general and the development of CHD iny/
particular have been established by nast research (e.g., Matthews et al., 1977; Rn.ﬁ/e
et al., 1989). The differential effects of the two components revealed in past research
clearly indicates the need to measure achicvement striving and impatience
irritability independently. The results of the present study suppert the inclusion of
separate ﬁwmmes of achievement s\hi‘v“rﬁg i Figatience jrritability in models of

CHD patients’ Type A bebaviour. - i

Confirmatory factor analysis supported the hypotheaised factor structure of thé
model of Type A behaviour. Howevgr, there is .one result «f the analysis which
warrants further discussios, na:.ﬁely, the amergence of an item reflecting temper on
the achievement striving factor. While this finding was unexpected, closer scrutiny
of the Type A construct provides a plﬁﬁsibie' explanation. Evans (1990} maintaitis
that achievement striving is a superficial atiribute based on a profound sense of
inadequacy and low self-esteem (Evans, 1990). Incessant striving behaviour is
generated by the need to maintain self-esteem through perpetual achievement (Price,

1982)}. Situations which sarry insufficient control to facilitate achievement frustrate
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those Type ' who derhonstrate achievement striving behaviour (Evaus, 1990).
Frustration of Type A's efferts at achievement iypically results in outbursts of
temper axd animosity which are directed at the perceived source of interference
{Carver et al., 1976; Glass, 1977a; Yuen & Kuipsr, '1992]. Pmdoxicauy; the
perceived loss of control a.ssomamd with oﬁtbursts of temper would not necessarily

_ result in a negative self-evaluation, for Type A's have been shown to rate their ideat
selves as demanding anc dominating (Henley & Furmham, 1989). In terms of their
perception of the idenl, Type A's may regard a volatile temper as a necessary and
indeed, desired aspect of achievement oriented behaviour. Thus, Type A theory
supports the inclusien of an itera reflecting temper in the factor measuring
achievement atnv:ng behaviour. |

::'I.Thm'e also exists empirical su;;p&rt for the inclusion of the temper item. In a-factor

analytic study aimed <ot determining whether the JAS. reflected the

multidimensionality of the Type A construct, Galiant and Chrisjohn {1985} repozt a

factor almost identical to the achiivement striving facior reported here. Specifically,

their factor comprised five items, four of which reflected “achievement striving
behaviour and one reflected temper. It is of note that all four of the items in the fifth
factor of the present ﬁudy were identical to those yielded by Gallant and Chrisjohn's
study. A similar factor is reported by Edwards et al. (1990a} whe conducted factor
analysis on the JAS, Framingham Type A Scale and the Boriner srale. In. this study,
an item delineating temper loaded with the achievement at:mnng items. Thus, this

finding is cousistent with extant research.

The development of the Type A Component Questivnnaire addresses several of the

primary criticisms levelled at past research on Type A behaviour. First, the criticism
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concerning the glt:lial conceptualisation and operationalisation of . the construct was
addressed by the jbrovisinn of independent measures of the Type A components in
the Type A Compenent- Questionnaire. Second, existing measures of Type .A
behaviour have been criticised 1:01' their lack of oompreheq_siveness in general, aw:
their failure to include measures of anger and hostility in particular. While
achievement striving, impatience irritability, anger-in, anger-out and hostility are all
cenitral components of Type A behaviour (Taylor & Cooper, 1989), past research has
failed to reconcile all five composnents in a model of Type A behaviour, This criticism
was addressed by the inclusion in the questionnaire of five of the primary
_components of Type A behaviour, including measures of anger and hosﬁlity. The
inclusion of measures of anger and hostility increases the comprehensiveness of the
construct and renders it more consistent with the original definition of Type A
behaviour. The ambiguity surrounding the definition of Type A behaviour which has
elicited further criticism was reduced in the present study by the identification of .
the specific types of anger and hostility which are associated with the Type A
construct, From the literature it is evident that insufficient provision has been made
for the potential difference between the Type A behaviour of healthy individuals and
the behaviour of individuals with CHD and its effect on health. Indeed, a review of
the literature failed to reveal any modeis or measures of Type A behaviour which
incorporate the five central components and which have been developed for samples
of CHI) patients. In the present study an a.gttempt was made to overcome this
insufficiency by the development of a model and questionnaire which reflects the
specific behaviour of cardiac rehabilitation patients. Whether the Type A behaviour
of CHD patients d;.ies exert a differential effect on heaith will be explored in the

study cutlinied in the following chapter.
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. Theoretical kmplications of the Presept Study
The present study has both theoretical and practical implications for future
research. The study confirms that achievement striving, impatience irritability,
hostility, anger-in and anger-out are components of the behaviour manifested by
cardiac rehabilitation petients and further, that they exist independently of each
other. By identifying the underlying structure of the Type A construct, the present
stwly hncreages precizion of the concsptualisation of Type A behaviour {Ganster et
al., 1991} Ti:wlmad.el developed in the preseat study provides a necessary toul fo:?
the emmmination of 'Iype' A components in feiation to health outcomes and
cansequently, facilitates undast’emdiﬁg of the mediating factors which uziderlie.
manifestations of the behaviour {QGanster et al., 1991). Turther research will be
required to determine the predictive utility of this model. To this end, the third
study of the present research will incorporate the model of Type A behaviour in a
model of the psychological and. behavioural predictors of change in cardiac
rehabilitation patients’ levels of é‘..‘flxiety.,. depression and maximal oxygen uptake. By
assessing the multidimensional model of Type A behaviour in relation to health

outcomes, it will be possible to defermine the predictive utility of the model.

The present study also addressed a primary wea]mess of past research, namely, the
almost exclusive use of scales which are mulﬁd;'mensional in nature but which are
used to obtain a unidimensional score. These scales violate the assumption of
congeneric parts which is fundamental to classical measurement theory in general

and reliability assessment in particular (Rdwards et al, 1990a). The internal
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reliability of existing scales is thus qﬁesﬁonable. The present stgtly overcame this
weakness by constructing a mulﬁdjménsional questionnaire .ow pnsmg component
specific scales of Type A behaviour, The scales were found to".f"_ -¢ congeneric and
therefore, their respective reliability coefficients could be taken &2 a true reflection of
their internal consistency. Thus, the questionnaire can be asid to be based on

sound psychometric principles,

~Determination of construct validity is an infinite process with the result that a
meastiring instrument’s validity can never be dedlared conclusive (Nunnally, 1978).
At best, it can be said that there exists strong support for a measuring instrument's
construct validity (Hinkin & Schriesheim, 1989). In as much as the extraction
criteria associated with the PCA demonstrated that the five factor xi;adel was
appropriate for the observed data, the present study yielded support for the
consiruct validity of the five dimension Type A Component Qucsnonnaxrt‘e Further
support for the quesﬁomaﬁﬁ's' construct validity was provided by the {consistént
emergence of a five factor solution across different methods of fa.ctor.‘iﬁalyais. The
questionnaire also demonstrated satisfactory internal and temporal rdﬁ:.bi]ity. It is
widely held that providing reliability and validity have been established, a
measuring instrument is resdy for use in experimental studies (Quyatt et al., 1987

Given that the Type A Component Questionnaire demonstrated internal ail_txd external
consistency and temporal stability, it can be considered to possess sufficierit
psychometric properties to justify its use in future research concerning the 'I‘yp,a;% A
behaviour of CHI) patients. This justification is strengthened by the fact that the

questionnaive addresses the conceptual and measurement weaknesses of past
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mseamh.APﬁmaryweahmsswasaddrcsaedbydismtangﬁﬁgmekeydﬁnmsions
from the global construct. These being, achiev  t striving, irpatience irritability,

acting-out hostility, anger-in and anger-oiit.

The fact that the five dinvensicns were so clearly an&tonmstenﬂy represented by the
observed data demonstrates the utility of examining Type A behaviour as a
multidimensional construct. A further advantags of developing independent scales is
that it provides future research with the possibility of identifying specific
relationships between dimensions. This possibility is enhanced by the fact that the
questionnaire developed in the present study included all dimensions relevant to
research concerning the relationship between dimensions of Type A behaviour and
CHD. Existing scales have been criticised for failing te include all relevent
dJmenmons and consequently, for hmdermg attempts to examine the impact of Type
A behaviour on prognosis (Powell & Thoreson, 1985). The questionnaire developed int
the present study supersedes extant scales by including measures of anger and

hostility.

¥rom the literature, it is evident that anger and hostility are iwo of the most
pathogenic components of Type‘ A bebaviour (Blumenthal et al., 1984; Lee, 1992;
Matthews, 1988j. Significant relationships between, anger, hostility and recurrent
CHD have beéen reported in. past research {e.g., Koskenvuo et al., 1988; Matthews et
al,, 1977; Wright, 1988). Relationships between anger, hostility and indices of
psychological ill health have also been reported (e.g., Biaggio & Godwin, 1987;
Edwards & Baglioni, 1991; Spielberger et al., 1985). Therefore, it is imperative thes
a.nger and hostility be considered in research concerning CHD patients prognosis for

physiological and psychological recovery. The Type A Component Questionnaire
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includes measures of anger and hostility and consequently, provides future research
with a tool with which to determine the existence of anger and hostility and the

extent to which these components predict prognosis,

Thcpmseptptudypmﬁd&areﬁableandwﬁdselfmpoﬁmmre of Type A
c.ompone:nts. which is both an adequetc measure of the Type A comstruct and
appropriate for use with samples of cardiac rehabilitation patients. By including
independent measures of the Type A components, the scale pmvidcs sn opportunity
for establishing which of the oompmenm are toxic and which are bemign. It.-,
therefore facilitates the identification of subgroups within the cardiac mhabihtaucm\\
population who are at greater risk of contracting secondary CHD and suffering
protracted psyghological strain, With the Typo A Component Questionnaire it will be
i')ossible to not only screen those patients who are at greater risk but also to monitor
a.uychangesﬁath:eirbehavimlrsmdthe corvesponding changes in the relationship
between the toxic components of behaviour and Lealth outcomes, Provision of a self
report measure aiso eliminetes the time and personnel wnstramts imposed by more
objective measures such as the Structurcd Interview and supports the continued

research into the impact of Type A components on secondary CHD.

The psychometric properties of the scale may be compromised by the following
factors. First, the Type A Component Questionnaire was validated on a single
sample. It is argued that factor extraction based on mathematical criteria (e.g.,
Kaiser's rule, Kaiser's MSA and Cattell's scree test), may generate over factozing and

fragmentation of the real factor structure and consequently, that the most robust
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i
and meaningful factor structure is one that can be replicated siross samples-(Welch
et al,, 1990). As replication provides the most acceptable form of walidation
{Grossarth-Maticek & Eyaeﬁck, 1991) it is necessary to replicate the five factor
solution in en additional sample of cardiac rehabilitation patients. The study
outlined in the fullowing chapter will address this limitation by subjecting a second
sample of cardiac rel;ébi]itation patients’' responses to the 26 itermn questmnnane to
PCA and comparing the factor structures of the two groups. This comparison will
determine whether the Type A Component Questionnaire is consistent across
samples andl possesses external validity within the South African context. It will
remain the task of future research to prospectively validate the questionnaire (Tett et

al., 1992).

Second, the scale has been developed for a sampie of predominantly white, male
- ecardiac rehabilitation paﬁeﬁts and therefore, may be iess sensitive to assessing the
Type A behaviour of other groups of rehabilitation patients. As CHD is a gender
finked discase, and in South Africa, is prevalent among the white male population
and relatively rare among the black population (Wyndham, 1979), the present
sample approximates thé demographic distribution of CHD in South Africa.
However, as the incidence of CHD is also high among South African Indian males,
and past studies have shown that both Type A behaviour and Type A related CHD
risk are equally distributed among black and white samples {Thoreson & Powell,
1992), future reseaich should assess the generalisability of the Type A Component

Questionnaire to other race groups.

Third, the generalisability of the Type A Component Questionnaire to sumples of

individuals free of CHD may be questioned. CHD diagnosis is believed to exert a
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moderating effect on behaviour to the mem that mumd;mummngl models of'rgiae A
behaviour developed for low risk samples may not reflect CHD patients” behaviour
(Palmer ef sl,, 1992). Given the potential disparity hetween the behaviour of high
and low risk samples and the effects thereof (Abbott & Psem 1988; Orth-Gomér &
Undén, 1990), the development of Type A measures should be population specific,
{(Leom etaL,}QSS].'lheaim:fthem}studywastodevejopamodel of Type A
behaviour which was specific to the behaviour of CHD patients and not to Type A

behaviour in geperal.

Fourth, reports of the scale's temporsl consistency are based on ouly one tostretost
administration on @ single sample (Bluen & Berling, 1987). Given that Type A
componets reflect relatively stable parsonality traits (of: Bergman & Magnusson,
1986), this is unlikely to undermine the relisbility of the scale. Nevertheless, the
tempomloonsiatmcywﬂlbeﬁmeswdontheaddiﬁo@ sample Jdescribed in
Chapter 8. Finally, further research is needed to assess the predictive power of the
scale. To explore the scale's potential fully, such research should be basged on a
longitudinal, multwanate design (Bluen & Donald, 1991). Study 3 of the present
research address. thm limitation by examining the extent to which the Type A
Compon;nt_ Questionnaire is able io predict prognosis for recwm'j' from CHD over a

six month period.
Conclusion

Ganster et al, {1991) highlight the futility of attempting to define Type A behaviour

by correlating imperfect scales with imperfect models of the construct. By developing
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a Type A measure Which is baacd on a thgku'etwa.lly sou.mi model of Type .A
behaviour and possesses adequate psychomemc properhes the present study
contributes to a more premae deﬁlhduﬁ of the construct. Existing definitions of Type

A behaviour have efmzved from observations of people who develaped CHD wiin the |
tesgult thet there is insufficient understanding of how the behaviour interacts with
the disease [Abbott & Peters, 1986). In redefining the Type A construct in the light of
bommsmcalandmentTypeAhtmtum thepm&mtatudyymldsamhableaﬂd
valid self-report measure thatmkas cognisance oftbé-miﬂhdhnmmmﬁq of the
mawmmmmimdmﬁmkqﬁmmﬁama@wa
behaviour. Having developed and ﬁg}id&tﬁd_ a multidimensional measure of Type A
ba‘navmur it is posaible to examme more élosely the extent fo which the five
‘dimensions differentially pred.ict recurient CHD or recovery. That is, it is possible to
assess the interaction between Type A hehaviour and CHD. Different individuals are
ﬁhdywdisplaydi&'mtcombi;f;ﬁonaaftheﬁwdﬁnmsimtg}ﬁchwiﬂm |
increase or decrease their risk of recurrent CHD (Matthews, 1982). It is belicved that
| the more toxic componetts of Tj;pe A beheviour individuals possess, the more likely
they will be to suffer further manifestations of CHD (Taylor & Cooper, 1988]. Given
tids, increasingly widespread, belief, it is important that thbse dimensions which
relate consistently to CHD be isolated with the ultimate view of identifying means by
which they can be modified (Dembroski et al., 1985). The ability of the five
components, and the combinations thereof, to predict either recurrent CHD or

recovery will be examined in the study detailed in the fo]l__ov:ing chapter.
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CHAPTER EIGHT

STUDY 3: ASSESSMENT OF THE RELATIONSHIPS BE‘I‘WEEN TYPE A AND
EXERCISE COMPONENTS AND INDICES OF PSYCHOLOGICAL AND

PHYSIOLOGICAL HEALTH.,

CHERI){ is & primery cause of death and disability in most industrialised countries
(Fmsle] 1993). The resultant cost to society is considerable (Palmer et al., 1992). So
too, i1s the psychological impact of the disease on the surviving individuals (Palmer
et a}..,hr1992). It is for these reasons that the identification of CHD risk factors and
appropriate intervention strategies have become of paramount importance and
indeed, have resulted in a substantial investment into CHD research (Palmer et al.,
1992). While a portion of CHD research has been direc-ed at identifying factors
which inﬂueﬁoe adaptation to CHD (Carmody et al., 1989; Desharnais et al., 1990},
there is still insufficient attention paid to the survival and adjustment patterns of
CHD patients (Johnson & Morse, 1990; Martin & lee, 1992). Personality factors
influence both the purception and the consequent methods of coping with C.1D
(Martin 8 Lee, 1992). Participetion in an exercise based rehabilitation programme
has also been shown to influence psychological and physivlogical adaptation to CHD
(Bethell & Mullee, 1990; Brown, 1991; Erdman et al., 1086; Laymen, 1974; Selye,
1976). While adaptation is now thought to be a product of the complex interaction
between cognitive, affective and behavioural responses, the precise natur¢ of these
relationships has yet to be determined {Desharnais et al., 1990).

The majority of CHD studies which have .xamined the relationship between
psychosocial factors and CHD have focused on the impact of Type A behaviour, and
the components thereof, on the development of the disease (Carmody et al., 1989).
Insufficient atiention has been paid to the impact of Type A components on
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prognosis for recovery (Johnson & Morse, 1990). From the studies which have
examined the impact of CHL patients’ behaviour on prognosis, it appears that the
relationship between Type A behaviour and primary CHD is different to the
relationship between Type A behaviour and ass:*.r:«:un.clm:g;r CHD (Anderson et al., 1986},
Thus, thers is a need to determine the specific effects of the components of CHD
patients’ Type A behaviour on their psychological and physiological health.

Like much of the early work on Type A behaviour, research into the behaviour of

CHD patients har heen based primarily on the global Type A consiruct. A vumber of

studies have shown that the Type A construct comprises subcomponents (Cramer,

1991). It is now believed that some components of the Type A construct, s*uch__g.;,'
achievement striving, are not associated with health, while others like impatience

irritability, hostility, anger-in, and anger-out are predictive of CHD (Ganster et al.,

1991). No attermpt has been mads previously to combine a]lnlﬁve of these cc;mponents

in a model of CHD patients' behaﬁom and to assess +1.1e differential effects of these

on patients' .psychulogical-and physiological health. As a consequence,. important

relationships between the Type A components and different outcomes of CHD
diaghosis may have been obscured in past research (Steinkamp, 1990). The present
study will address the limitations of past research by developing and testing a model
which proposes that achievement striving, impatience irritability, hﬁsﬁlity, anger-in,
and anger-out will differentially effect psychological and physiological outcomes of
CHE.

An attempt will also be made in the present study to determine the differential
effects of exercise frequency and duration on the psychological and physiological
outcomes of CHD A mumber of studies have sought to deterntine whether attending
an exercise based rehabilitation programme reduces CHD patients' anxiety and
depression and increases their maximal oxyyen uptake (e.g., Bethell & Mullee,
1990: De Geus et al, 1993; Erdman et al.,..1986; Gorman & Kaslow, 1983;
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Grodzinsisi et al., 1987; Kavanagh et al., 1977; Shephard et al, 1985; Stern &
Cleary, 1981). It is believed that the ability to increase the frequency and duretion of
their exercise performance enhances patients' confidence in their pkysical condition
and overall adjustment to CHD (Rejeski et al., 1985). Successful adjustment is
associated with a reducﬁon inn the affective disorders anxiety and depression
(Laymen, 1974). Indeed, significant reductions in anxiety and depression foﬂoﬁng
participation in an exercise programme have been reported (e.g, Erdman et al,
1986; Follkins, 1976; Kavanagh et al., 1977; Schomer & Noakes, 1983; Shephard et
al., 1985; Stern et al., 1983; Valliant & Asu, 1985j. However, other studies (e.g,, De
Geus et al., 1993; Pauly, P%ilmar, Wright, & Pfeiffer, 1982; Stern & Cleary, 1981;
Van Dixhoorn et al., 1983) have failed to reveal a significant relationship between
exercise, anxiety and depression. A possible explanation for these non-significant
results lies in the use of aftendance as the single measure of compliance. As stated
previously, cardiorespiratory fitness is contingeih_t on the frequency and duration of
exercise (Pollock et al., 1975; Rejeski et al., 1984). Therefore, any assessment of
changes in personality fuctors essociated with increased fitness must consider both
measures of exercise compliance. Inclusion of both measures of compliance may

shed light on the cause of the non significant relationships revealed in some¢ studies.

The results of research concerning the relationship between attending an exercise |
programme and enhanced maximal oxygen upteke are more compelling, with the
majority of studies revealing a significant relationship between exercise and
improved maximal oxygzen uptake (e.g, Bethell & Mullee, 1990; Grodzinski et al.,
1987; Stern & Cleary, 1981). However, maximal oxygen uptalke is not only a product
of the frequency of exercise but also of exercise duration (Pollock et al., 1975; '
Rejeski et al., 1984). Therefore, knowledge of the relationship between exercise and
physiological ouicomes will be. enhanced if it can be determined whether the
duration component of compiiance is equally associated with maximal oxygen.

uptake. The piesent study will incorporate the frequency and duration measures of
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exercise compliance in the model of predictors of psychological and physiological
outcomes of CHD. Thus, the first aim to be achieved in the present chapter is the
development of a model comprising some of the primary predictors of CHD patients’
psychological and physiological health. The second aim is to test the model

empirically on a sample of CHD patients.

Development of a Model of Psychological and Physiclogical Outcomes of CHD
a Patients' Type A and Exercise Behaviour

In the present chapter, a model of the psychological and physiological outcomes of
CHD patients’ Type A and exercise behaviour is proposed (see Figures 8.1 and 8.2).
Inchuded in the model are ‘ths five components of CHD patients’ Type A behaviour
which were identified in Chapter 4 and tested in Chapter 7, nmumely, achievement
striﬁng, impatience irritability, hostility, anger-in and anger-out. Alsc included are
the frequency and duration of exercise compliance. The rationale for incorporating
both measures of exercise compliance is based on the results ofStudy 1, in which it
was shown that when taken alone, attendance figures do not predict changes in
psychological and physiﬁiogical outcomes. It is proposed that the aforementioned
seven variables will be independently and differentially associated with changes in
anxiety, depression and maximal oxygen uptalke. Specificelly, it will be argued that
achievement striving is not associated with changes in anxiety, depression and
maeximal oxygen uptake. It will also be argued that impatience irritability, hostility,
anger-in and anger-out will predict an increase in anxiety and depression, but a
decrease in physiological health as measured by maximal oxygen uptake.
Conversely, the frequency and duration of exercise compliance will predict a
decrease in anxiety and depression but an increase in maximal oxygen uptake. The
relationship beiween each predictor and each outcome variable is described Below.
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Psychoiagiml QOuteomes of Type A and Exercise Comiponenta

Type A's posseés unreglistically high expectations of then' ability to contro! the
suceess rate of their endeavours (Pumham & Linfoet, 1987). With the maintenance
of their self-esteem being subject to something as erratic as achievement, Type A's
jeave themselves vulnerable to failure (Price, 1982}, While Type A's are thought to
suffer more diseppointment in the face of perceived failure than Type B's {Furnham
& Linfoot, 1987), little effort bas been made to investigate the psychological
conpequences of this failure. Anuiety and depression are two poesible consscernices

of Type A's perceived feilure, CHD patients typically respond to daily stressors with
anxiety and depression [Sﬁarez et al., 1991). The present study will attempt to brirg

greater specificity to past reseamh“-\dmgs by ezamining the relationship hetween
the stress inducing compdnents oi—ype A behaviour (Le., impatience irritability,

anger-in, anger-out and hostility) and changes in CHD patients’ anxiety and

depressioa.
Change in Anxiety

CHD generates anxiety concerning the finiteness of life, a senss of powerlessness
and dependency, and the ability to function normally in the future (Erdman, 1990).
Type A's are anviety prone (Evans, 1990). In compatison to healthy individuals,
CHI: patients demonstrate higher levels of anxiety {Martin & Lee, 1992}, Therefors,
it is likely that Type A CHD patients are particularly vulnerable to feelings of
anxiety. The present assertion that the foxic components of Type A behaviour wiil
predict anxiety is based less on "émpiﬁcal findings than on the nature of Type A

behaviour,
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A characteristic of Type A behaviour is the need to maintain self-esteem through
acquisitions and achievements (Perry et al.,, 1990). Frustration with their physical
vulnerability and inaebility to maintain the acquisitions and achieyements at pre-
CHD levels res‘tﬂts in Type A CHD patients demonstrating impatience irritability
{Erdman, 1997). Type A CHD patients’ perpetual need to maintain a higb level of
acqmsmo-r-m and achievements and the impatience and irritability when this need is
unﬁzlﬁlléd, mayy Iead to high levels of anxdiety, However, it must be emphasised that
among Type A's, it is the fear of losing something that iz perceived to bemtrmmc to
esteem and not achievement striving per se, which generates anxiety {Drever, 1&58).
Thus, while the impatience irritability associated with the .perceivad inability o
achieve may gensrate anxiety, achievement striving will have no impact on levels of
anxiety. Empirical support for this contention is provided by Edwards and Baglioni
{1991} who found that impatience frritability, but not achievement stnwng,
preﬁicted anxiety. Partial support is provided by Edwards et al. (1930b} who report
that the Bortner equivalent of the impatience irritability scale was positively related

to anxiety in one of the three samples assessed in their study.

CHD patients high m impatience irritability are likely to demonstrate an anxious
response to exercise based cardiac rehabilifaﬁon. With exercise training, impatient
irritable individuals’ need for swift achievement is frustrated by the nature of the
task. The exercise prescribed for CHD patients requires steady effort over a lengthy
period of time. The potential risk of reinfarction necessitates that progress is slow
(Fletcher et al., 1992; Kannel, 1982). Because this process denies individuals high
it impatience frritability the possibility of achieving the goal of recovery with
minimal time and effort, it constitutes a source of frustration (Feather & Volkmer,
1991). Individuals characterised by impatience irritability aveid tasks which require
effort at a slow pace (Feather & Volkmer, 1991). \;Ihere they are unable to avoid
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such tasks, these individuals experience considerable apxiety (Feather & Vollaner,
1988). 1t is plausible that, in the context of cardiac rehabilitation, impatient irritable
individuals' anxiety is a response to the inability to a,vmd the slow pace of exercise

Hostility and Cha in Anxie

Among samples of CHD patients, hostility is associated with anxiety (C]dveland i
Johnson, 1962). The association between hostility and anxiety can be attnbutt-, ST
the hyper-vigilance and insecurity which form the foundation of hostile behaviour.
The mistrust and suspicion charactensmg hostitity (I-Iouston & Vavak, 1991; Smith
& Frohm, 1985) causes hostile individuals to observe vigilantly thmr social -
environment for threats of mistreatment at the hands of others {Christensen &
Smith, 1993). Hyper-vigilance also occurs in response to perceived threats to the
environmental control so intrinsic to Type A behaviour {Hart, 1984). This hyper-
vigilant state is associated with anxiety (Mathews, 1990). According to the DSM-1V,
{American Psychiatfic Association, 1994) elevated vigilarice is a criterion used to
diagnose clinical anziety. As CHD constitutes a considerable threat to control
{Budnick, 1991; Rejeski et al., 1985), it is possible that the period .I'of recovery will
increase hostile CHD patients' hyper-vigilance and in turn, their level of anxiety.

Also central to hostile behaviour is a pqvasive sense of insecurity {Houston &
Vavak, 1991; Williams et al.,, 1985), CHD patients experience considerable
insecurity regarding life expecfa.ncy, employment, financial and family status, self-
esteem, identity and the ability to control their altered physical status {(Budnick,
1991; Rejeski et al., 1985; Wilson-Barnett, 1979). It is possible that the insecurity
which often occurs in the period of recovery, is manifested as hostility and results'in
increased anxiety (Cay et al.,, 1972; Groenman et al., 1990; Wilson-Barnett, 1979).
That Type A's experience more anxiety than Type B's (Furhham, 1990a), is
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attributed to the Type A’s insecurity regarding their abilities (Yuen & Kuiper, 1992},
Past research {e.g., Cleveland & Johnson, 1962) has demonstrated a significant
relaﬁoﬁslﬁp between CHD patients’ hostility and anxiety. Further, the excesgive
discharge of norepinephrine initiated by hostile, Type A behaviour is related to
increased anxiety (Braestrup, 1982; Weidner et al.,, 1987). Therefore, research
provides a conceptual and empirical Hink for the association between hostility and a
limited reduction in anxiety.

and in

~ Type A's hold themselves responsible for uncontroliable outcomes and demonsirate
anger when unable to overcome such outcomes {Furnham & Linfoot, 1987). Given
the predmpomﬁon to take responsibility for all outcomes, it is likely that Type A's
will respocnid.to an uncontrollable outcome such as CHD with anger. This anger is
associated with the perceived inability to control gual achievement (Matthews, 1982).
The maladaptive nature of this process is compounded by the fact that, in the face
of failure, Type A's employ goal achievement sirategies that are impbééible to fulfii
(Matthews, 1982). Thus, Type A's have a persistent perception that they are
continnously failing to fulfil increasingly higher goals and that this failure is the
exclusive product of insu.fﬁdez.lt ahility (Maf:ﬂiews, 1982). Type A's do in fact,
achieve less of their personal goals than Type B's (Ward & Eisler, 1987). As Type A's
self-esteem is contingent on the achievement of goals, the perceived failure to do so,
will generate fiustration and self-directed anger (Matthews, 1982), Whether this
anger is suppressed or expressed, it is likely to generate an increase in anxiety.

Anger-in and Change in Anxiely

Among certain Type A individuals, expression of anger compromises the need to be
regarded publicly as being in control (Price, 1982). This situation is compounded
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within the context of cardiac rehabilitation where CHD patients oﬁmi expmence a
sense of ph&s&cal vulnerability {Erdman, 1990}, CHD patients' mﬂneraﬁility may
generate a fear that others will perceive them as weak and out of control and may
result in a tendency to suppress anger {(Erdman, 1990). This rigid control of emotion
has been observed among CHD patients {Dongier, 1974). The extreme encrgy needed
to suppress anger, and so maintain a public image of strength and mn&ol,
contributes tt a state of anxiety (Cochrane, 1973).

From the results of past research f{e.g., Schwartz, Burish, O'Rourke, & Holmes,
1986; Ward & Eisler, 1987), it is evident that the high probability of failure resulting
from Type A's uznceslistic goal setting is associated with anger and anxiety. Further,
the act of suppressing anger is-associated with elevated blood pressure (Baer ef al.,
1979; Manuck et al., 19835}, which in turn, is a marker for anxiety (Budnick, 1991;
Groenman et al.,, 1990}, Indeed, Spielberger et al. [1983) report sa.gmﬁcant
correlations between anger-in and enxiety. Thus, there is theoretical and empirical
support for the hypothesis that CHD patients' suppression of anger will limit their

reduction in anxiety.
Anger-out and Change in Auxiety

Extreme manifestations of anger are maladaptive regardless of whether they are
suppressed or expressed ('I‘aylo:.: & Cooper, 1988). Type A's compulsion to achieve
mere in less time also results in expressing anger ait anyone or anything which
threatens to-hinder their excesawe striving (Hassmén et al., 1993). This excessive
striving takes the form of a constant struggle to control the emri:onment and the
people in it (Glass & Casver, 1980). A life devoted to exerting control over others
generates anxiety {(Ray & Simons, 1982). The perpetual struggle and conflict
resulting from this behaviour provides a conceptual link between anger-out and
anxiety. The limitations placed on the ability to control goal achievement during the
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period of recovery often generates é.s:.gacr among Type A CHD patients, Thus, it is
possiﬁie that the anger expressed by the CHD patients in the present study will
impose limitations' on their reduction in anxiety. Empirical suppert for this
possibility is provided by Edwards and Baglioni (1991), who report that the anger /
temper component of the JAS, whick is concepiually similar to the anger-out
subscale used here, predicted anxiety. Spielberger et al. (1985) also report
significant correlations between axnger-out and anxiety.

From-the results of past research (e:g., Brown & Munford, 1984; De Geus et al.,
1993) it is possible to assume that the present sample's feelings of anxiety will
dlmlmshmthemonthsoffecwery It:shypothemsedthatxmpanmoelrntabﬂ:ty
hostility, enger-in and enger-out will limit this reductlon in anxiety. It is farther
hypothesised that achievement striving will have o such effect on anxiety.

i

. ,)
A relationship between the frequency with which CHD patients attend the exercise

programme and a c.ha.ngﬁ in anxiety is proposed in the present model. A relationship
between the duration of patients’ exercise and change in anxiety is also proposed,
Time spent at the rehabilitation centre provides a respite from the anxiety resulting
from CHD induced stress (Brown, 1991; Wood, 1977). By distracting patients from
the siress in their lives, attendance of an exercise programme facilitates effective
coping {Brown, 1991). An cxmse programme also provides a valuable source of
social support and reinforcernent which may moderate anxiety levels (De Geus et sl,,
1963). It has been argued that it is the psychosocial components of an exercise
programme which reduce the incidence of anxiety among CHD patients (Hughes,
1984)}.

Patients' attendance of the programme provides tangible evidence that they are abile
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to perform vegular exercise of some duration withbut cardigc symptoms,":and
conscquenﬂy,. that they have surived relatively intact. The realisation that they are
able to exercise for mome dur_atibn allays anxiety concerning the potential for
reinfarction {Soloff, 1978b). The new found sense of mastery and competence
derived from increasing the duration of exercise also.enabies patients to perceive
stressors as challenges rather than threats {De Geus et al.,, 1993). The somatic
symptoms of exercise and anxiety are similar (i.e., palpitations, breathlessness and
fatigue) (Ledwidge, 1980}. As regular exercise increases CHD patients’ tolerence of
the uexercise symptomas, it also increases their tolerance of the symptoms asaqdatcd
with anxiety (Ledwidge, 1980). Further, the ability to exercise to the point of
breathlessness without cxpmencmg dangerous cardiac symptoms desensitises
patients to the fear of breathlessness associated with CHD and consequently,
reduces anxiety (Weg, 1085). The fiypothesised positive association between the
frequency and duration of exerrise complmace and reduced anxiety is supported by
a number of studies (e.g., Erdman et al., 1086; Folkins, 1976; Shephard et al.,
1985; Stern et al., 1983).

Change in Depression

The combination of Type A's underlying sense of inadéquacy {Eveqs, 1990}, the
fragility of their seif opinion, the corresponding dependency on achievement, aml the
initial Hmitations imposed by compromised health, may result in CHI being
perceived as a personal failure and a threat to self-esteem. As Type A's are less abie
to cope with diminished esteem than Type B's (Suls & Wan, 1989), it is possible
that the perception that they are failing to meet self-imposed goals undermines Type
A's sense of self-worth and results in depression.

Indeed, depression is less related to the actual severity of disease and mere to a
combination of distorted fears and beliefs and a personality vulnerazble fo stress
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(Wise & Rosenthal, L":'I§82). Numerous studies have demonstrated a heightened
susceptibility to siress among Type A's {e.g., Brief et al, 1983; Caplan;_ 1971;
Forgays, 1992; Suls & Wan, 1989). There is also evidence to suggest that Type A
behaviour is associated with stress ind, iped increases in depression (¢f Francis,
1981). Further, Thoreson and Powell {1992) identify impativnce, hostility and anger
as three of the manifestaiions of stress associated with increased depression. It is
not surprising then, that, in comparison to Type B's, Type A's are more pronb to
- depression {Howatd et al.,, 1976). |

The prevalence of depression is compounded within the context of cardiac
rehahiiitation. The mmdmoé; of depression among medically ill samples is double
*** that,_ which o found ip healthy populations (Meakin, 1992). CHD patients in
paxfisslar have demonstrsted significantly more. depression than heaithy control
"groups (Martin & Lee, 1992). The increased incidence of depres.:aion'has been
attributed to the reduced self-esteem generated by the te::'l:xpori':u:}r invalidism
exparienced by CHD patients {Brown & Munford, 1984). As past research has
re’imaleda heightened susceptibility to depresszion among both Type A's {Francis,
1981; Howurd et al., 1976} and CHD patit s (Martin & Lee, 1992}, it is possible
that Type A CHD patients are at particular risk of suffering depression.

" Achievernent Striving, Impatience Irritability and Change in Depression

Initial investigations into the multidimensional nature of Type A behaviour revealed
a bi-dimensional construct comprising achievement striving and impatience
 itritability (e.g., Helmreich et al., 1988; Ohman et al., 1989; Spence et sl, 1987).
Price {1982} describes the achisvement siriving component as being dynamic and
characterised by initiative, energy, swift decision making and persistence in the area
of goal attainment. These features of achievement striving are the antithesis of the
apathy and passivity which characterise depression (Finman & Berkowitz, 1989).
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The absence of a relationship between achievement striving and depression has
been demonstrated Dy past resciuch {e.g., Bluen et al.,, 1990; Edwards & Bagliond,
1991). However, the impatience and irritability arising from the failure to achieve is
associated with depression (Edwards & Baglioni, 1991).

i
Impatience ﬂ?t&bﬂlty has been identified as one of the most representative
components of{Type A behaviour (Tett at al., 1992). Its relationship to depression is
posaibly due tc: both a negative self-perception and the negative perception that
others have of the individual ligh in impatience irritability. Impatience irritability is
a product of the need to achieve more in less time as a means of maintaining self-
esteem (Price, 1982). As the number of accomplishments achieved varies, so too
does esteem (Price, 1982). Real or imagined invalidism among CHD patients hinders
achievement which in turn, diminishes esteem (Br;wn & Munford, 1984). This
syndrome, together with the time-urgency related to impatience irritability, is
associated with negative self-concept (Furnham, 1990b). Thus, the perpetual need io
fulfil unattainable goals generates misdirected behaviour and time pressure which
causes depression (Edwards & Baglioni, 1991).

Fu...aam's (1990b) research shows that, in comparison to individuals low in speed
ani apatience, individuals who achieve high scores in speed and impatience have
a lov. ir perception of self. Similarly, Burke (1984) reports that individuels high in
impatience have a greater tendency toward believing that self-worth is a product of
accomplishments, that worthwhile resources are in short supply, that there is no
justice or universal moral principle and that they are worthless. Together; these
beliefs culminate in a perpetual battle against a sense of inadequacy (Furnham,
1990b), all of which lead to a debilitating sbéte of desperation and depression
(Kernis et al., 1989; Yuen & Kuiper, 1992). The loss of confidence, sense of
uselessness and insecurity and perceived invalidism felt by many CHD patients {Cay
et al.,, 1985) render these individuals particularly vulnerable to feelings of
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inadequacy and ultimately, depression. \

It is also possible that the negative regard that ot.hers have of md.mdvala who
demonstrate- impatienceé irritability generates de’presmon Research on Type A
children shows that children high in aggression and impatience enjoy less
popularity with theil peers (Steinkamp, 1990). As Type A behaviour is a relatively
stable construet (¢f. Bergmen & Magnusson, 1986) it is possible thet this finding
extenda to adulis. In adults, this syndrome is likely to translate to a fear of an
1 adequate gupply of recoguition and sppreciation which in tum, results in a fear of
baleg wworthy of esteom smd ultimately, unlovable (Price, 1982). Insufficient
positive reinforcernent from so: ‘al networks is associated with depression (Brown &
Munford, 1084). |

L3

Bmpirical support for the present hypothesis is provided by Chesney et al., {1981)
whe forand that speed and impatience correlated with depression. Bluen et al. {1990}
also found that impatience irritability was positively related to depression, whereas
achievement siriving was not. Perhaps the sirongest empirical support is provided
by Edwards and Baglioni's (1991) study which examined the differential power of
the JAS, Bortner, and Framingham scales in predicting mental and physical
symptoms. This study revealed that, in all three scales, the component measuring
impatierce irritability, or equivaients thereof, predicted depression. In Edwards and
Baglioni's {1991) study the components associated with achievement striving did not
predict depression. The theory and research reviewed above supports the present
hypothesis that impatience Irritability among CHD patients will retard the
anticipated reduction in depression while achievement striving will not.

Hostility and Change in Depression

It is further proposed that hostility will predict a change in depressic. The frenetic,
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aggressive lifestyle asaociated with Type A behaviour influences social beheviour
(Barling, Bluen & Moss, 1990). If Type A individuals are high in hostility, this
influence is likely fo he ncg:ative.' Hostile individuals are typically antagonistic, rude,
callous and uncooperative (Dembroski & Costa, 1987), and conseguently, elicit
anger, aggression and annoyance from others (Steinkamp, 1990). it i# perhaps
because of this that hostile individuals report fewer intimate relationships and
experience more conflict and mistreatment and less support in their relationahips
with their pariers and family members than less hostile individuals {Christensen &
Smith, 1993; F‘nedman & Rosenman, 1974)., As a result, hostile Type A's may
expeience more social isolation and withdrawal (Chesney, 1993). The sense of
social isolation is likely to be more profound among these CHD petients who have
had to change their employment status and consequently, already have reduced
contact with colleagues and friends (Ruberman et al, 1984). CHD paﬁents wﬁﬁ
exhibit hostility may alienate those around them who are willing to provide vital
support (Budnick, 1991). Barefoot et al. (1983) maintain that individuals high in
hostility do report a low quality of social support. With little aﬁmzativ: feedback
from those around them, Type A CHD patienis are likely to internalise a sense of
inadeguacy, which ultimately leads to depression (Brown & Munford, 1984).

Hostility may also be counter-productive to achieving goals (Taylor & Cooper, 1988).
If Type A's fail to achieve their goals, they resort to a sense of helplessness
(Maithews, 1982). Helplessness is associated with depression (Hildebrand-Saints &
Weary, 1989). The reduced and unsteble esteem resulting from the perceived failure
to achieve is similarly related to depression (Kernis et al,, 1989). Feelings of
helpiessness and loss of esteem are iypical responses fo CHD {(Erdman, 1980).
Rosenman {1986) maintains that the maladaptive effects generated by hostility are
directly related to depression. Moreover, Biaggio and Godwin (1987) report a
significant association between hostility and depression. Therefore, there exists both
theoretical and empirical support for the proposal that hostility will lirait the present
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sample’s reduction in depression.

Anger and Change in Depression

The present model also includes anger-in and anger-out as predictors of depresaion.
Type A's are inclined to set personal goals which far exceed their performance
potential with the result that they frequenily experience a sense of failure (Ward &
Eisler, 1987). As the faflure to achieve exceedingly high goals is aitributed to a lack
of ability, Type A's lose faith in their capacity to impose the necessary control on
their environment {(Matthews. 1982). Among Type A's, failure to achieve excessivaly
high self~imposed goals generates anger (Powell ei al., 1993; Schwariz et al., 1986I.
According to Wright (1992), CHD patients demonstrate significantly more anger-in
and anger-éufﬁzan patients hospitalised for other diseases. Thus, it 18 possible that
Type A CHD patients are particularly prone to anger.

CHD imposes considerable limitations on daily functioning (Erdman, 1960). As a
result, CHD patients experience‘ difficulty in maintaining their social and physical
activities at levels consistent with their behaviour ptior to CHD diagnosis {Denolin,
1985). The reduction in activity irnposed in the period of recovery limits Type A CHD
patients’ opportunity for high achievement and consequently, their confidence and
sense of esteem (Brown & Munford, 1984; Johnson & Morse, 1990). The loss of an
achievement orimted lifestyle and the corresponding self-perception, together with a
new found sense of physical vulnerability, generates anger among Type A CHD
patients- (Berkowitz, 1983; Budnick, 1991). Depression is likely to occur if CHD
patients are unable to resolve this anger (Hackett, 1985). A relationship between
CHD patients' anger and depression has been reported in past research [r g.,
Dimsdale, Hackett, Block & Hutter, 1978). Therefore, it is feasible that CHD
patients' anger will retard their recovery from depression.
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Anger-in and Change in Depression

If anger is suppressed and unresolved, it leaves the affected individuals with the
impression that they are unable to manage str¢ss (Budnick, 1991). This leads to low
gelf-esteermn and ultimately, depression {Novaco, 1976; Powell et al., 1993; Schwartz
et al., 1986; Yuen & Kuiper, 1992). Among CHD patients, anger suppression is &
typical response to the inability to transform the anger generated by a change in
status into socially acceptable forms of behaviour (Hackett, 1985). Similarly, CHD
patients typically experience a loss of self-esteem in the period of recovery {Budnick,
1991; Wilson-Barnett, 1979}, CHD patients who suppress their anger and
exi:erience the c@mitant loss of esteem, enter into a state of depression wherein
they become listless and lose initiative and interest in life (Erdman, 1990}. While
sagnificant relationships between anger-in and depression have been demonstrated
in research using healthy samples {e.g., Biaggio & Godwin, 1987; Spielberger et al.,
1988}, no re-sea.rch could be found which has examined this relationship among
CHD samples. Thus, an aim of the present study is to determine whether anger-in
inhibits the reduction in depression among CHD patients.

Anger-out and Change in Depression

The expression of anger may also result in depression. Frequent anger expression
creates destructive and problematic situations wherein the potential for conflict
resolution is limited (Harburg et al., 1991). This behaviour is likely to damage
interpersonal relationships and resuilt in social isolation {Abbott & Peters, 1988).
Impaired social functioning and the consequent loneliness, characterise depression
(Siegal & Alloy, 1990; Weisse, 1992). Frequent and destructive outbursts of anger on
the part of the CHD patient may alienate the family and friends able to provide the
support needed to moderute depression (Budnick, 1991). Thus, there exists

conceptual support for the relationship between anger-out and depression.

- 209 -



Empirical support is provided by Biaggio and Godwin {1987) who report a
significant correlation between anger-out and depression, albeit in heslthy samples.

The theory and research reviewed above forms the basis for the present hypothesis
that achievement striving will not predict a change in depression but that
impatience irritability, hostilite, anger-in and anger-out will limit the expected

reduction in CHD patients’ depression.

The Frequeney and Duration of Exercise and Change in Depression

A concurrent aim of the present study is to examine the extent to which
participation in an exercise based cardiac rehabilitation prﬁgrmnme predicts a
change in depression. The relationship between exercise and CHD patients'
depression has been discussed at length in previoué chapters. Therefore, only a brief

synopsis follows.

In the present model a relationship between the Eequency of exercise {i.e., the
number of times patients attend the exercise programme) and change in depression
is proposed. By attending exercise sessions, patients realise that they not only had
the strength to survive CHD, but that they alse have the potential strength to engage
in physical exertion (Erdman, 1990). The resulting improvement in physical self-
efficacy diminishes depression (De Geus et al, 1993). Attending an exercise
programme enhances CHD patients' autonromy and sense of control over physical
symptoms (Weg, 1985). The increased sense of autonomy and control derived from
attending the exercise programme enhances esteem, which in furm reduces
depression (Brown & Munford, 1984). Attendance also provides the ‘time out' from
daily routine and stress necessary to reduce depressicn (De Geus et al., 1993}, The
individual attention shown by the medical personnel of the rehabilitation centre
- when patients attend the programme further reduces the incidence of depression
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(Weg, 1985). Thus, it is possible that the frequency with which the present sample of
CHD patients attend the exercise programme will have a positive effect on their level

of depression.

A relationsip between the duration of exercise and change in depression is aiso
proposed in the present model. -Depression is often & result of insufficient positive
reinforcement to adaptive behaviours (Brown & Munford, 1984). By increasing their
level of endurance to exermae, CHD patients are able to provide themselves with the
positive re:ini.'orcmt needed to counteract depression. Being able to exercise for
increasing lengths of time enhances self-image (Rovario, Holmes & Holmsten, 1984)

by increasing natients’ confidence in their physical capacity {Rejeski et al., 1985}

and coﬁsequenﬂy, by altering megative perceptions of health {Brown & Munford,
1984). All of these changes are directly related to a reduction in depression (Brown
& Munford, 1984). The development of endurance also counteracts some of the
symptoms of depression, namely, decreased motivation, sense of control and energy
levels (Tang & Critelii, 1990). Specifically, increased mastery achieved through
exercising for longer periods of time enhances motivation and CHD patients'
perception that they are able to control the process of recovery {Cay et al., 1985).
The increased fitness derived from exercising for longer periods at a time also
ihcreases energy levels (Hammond, 1985). The literature reviewed above supports
the present contention that the durat'~n of exercise will facilitate the reduction in

depression.

While a number of studies {e.g., Erdman et al.,, 1986; Folkins, 1976; Kavanagh et
al., 1977; Schomer & Noakes, 1983; Shephard et al., 1985; Stern et al, 1983;
Valliant & Asu, 1985) have demonstrated a significant refationship between the

frequency of exercise and reduced depression, nome could be found that has.

examined the relationship between the duration of exercise and depression. Indeed,
insufficient attempts have been made in the past to measure the predictive role of
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the frequency snd duration components of exercise on CHD patients' depresaion
(Fletcher et al., 1992). Therefore, the present study will extend the findings of 'past
research by examining the relationship between the frequency and duration of

exercise and reduced depression.
A Physiological Qutcome of Type A and Exercise Components
Change in Maximal Oxygen Uptake(VOomax)
The e A Components and e in Maximal Uptake

A further assertion of the present study is that impatience irritability, hostility,
anger-in and anger-out will predict a change in maximal oxygen uptake, while
achievement striving will have no such effect. Chapter 4 provides a detailed
theoretical and empirical review of the physiological consequences of achievement
striving, impatience irritability, hostility, anger-in and anger-out. Therefore, only a
brief summary will be provided here.

Achievement striving is not associated with heightened cardiovascular reactivity
(Ohman et al,, 1989). Cmvm, impatience irritability, anger-in, anger-out and
hostility are associated with excessive cardiovascular reactivity (Lassner et al., 1994;
Taylor & Cooper, 1989). This reactivity generates a substantial discharge of
epinephrine and norepinephrine (Ganster et al., 1982). The frequent and protracted
discharge of these catecholamines increases vulnerability to cholesterol infiltration
{Janisse & Dyck, 1989) and platelet aggregation (Glass, 1977b) and results in the
chronic activetion of the sympathetic nervous system (Ganster et al., 1982}, Over
time, these factors damage the integrity of the cardiovascular system and increase
susceptibility to atherosclerosis and CHD {Ganster et al.,, 1991; Melamed et al.,
1993). Maximal oxygen uptake provides an index of the severity of atherosderotic
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build-up in the arteries, and consequently, an indication of physiological strain
{Bruce, 1971).

Significant relationships between cardiovascular reactivily and impatience
irritability, hostility, anger-in and anger-out have been reported in a number of
studies (Christensen & Smith, 1993; Harburg et al., 1991; Jennings, 1981; Manuck
et al, 1985; Ohman et al., 1989; Suarez & Williams, 1990; Svebak et al., 1992).
Direct relationships between these variables and primary and secondary CHD have
also been established (e.g., Barefoot et al., 1983; MacDougall et al., 1985; Matthewa
et al., 1977; Rimé et al.,, 1989; Tennant & Langsluddecke, 1985; Wright, 1988).
Conversely, research has revealed that achievement striving is unassociated with
cardiovascutar reactivity (Ohman et al., 1989), CHD, and disease in general (Rimé et
al., 1989). Thus, there is considerable theoretical and empirical suppoert for the
present hypothesis that impatience irritability, hostility, anger-in and anger-out will
predict physiological strain as measured by a decrease in maximal oxygen uptake
whereas achievermnent striving will not be associated with physiological strain.

The Frequency and Duration of Exercise and Change in Maximal Qxygen Uptake

The proposed model also makes provision for a positive relationship between
exercise compliance and maximal oxygen uptake. The relationship between exercise
compliance and enhanced maximal oxygen uptake has been reviewed in Chapter 3.
In summary of this review, regular exercise of sufficient duration increases the
cardiovascular system's ability to utilise oxygen as measured by maximal oxygen
uptake (Jamieson & Lavoie, 1987). A significant relationship between exercise
compliance and increased VOgmax among CHD patients has been demonstrated in
a number of siudies {e.g., Bethell & Mullee, 1990; Grodzinski et al, 1987),
Consequently, a hypothesis of the present study is that the frequency and duration
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of exercise will be positively related to increased maximal oxygen uptake {see Figure
8.2).

Method

Sample and Setting

The sample comprised 181 men and women who had participated in the
Johgnnesburg City Health Department’'s Cardisc Rehabilitation Cmtre {CRC)
programme for a minimam of six months. All patients who had completed the
physiological and psychological assessment administered on intake and following
six months of participation in the gexcrcise programme and who were not part of the
samples used in Studies'1 and 2 were included in the present sample. The
demographic characteristics are detailed in Table 8.1. Of the sample, 142
participants had experienced myccardial infarctions, 73 coronery ariery bypass
grafts, 24 percutaneous transluminal coronary angjoplasty and 115 coronary artery
angiography. A further 12 participants had had surgery to correct valvular or
congenital heart disorders (see Table 8.1). Therefore, many of the patients included
in the sampie had multiple symptoms.

Procedure

The data used in the present study derive from the archives of the CRC, Specifically,
the data comprise demographic information ([sex, race, age, marital status,
education and occupation), thé: resulis of the psychometric and exercise tests
conducted on admission and following six months of participation in the
programme, Alsv included is a detailed account of the frequency and duration of
exercise performed by each participant over the six month period. The means by

which this fuformation was collected is outlined in the Measuring Instruments
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gsection. Permigsion to use this data was granted by the CRC and the ethics
committee of the Johannesburg City Health Department. Use of the date was aleo
approved by the cthics committee of the University of the Witwatersrand, The.

confidentiality and anonymity gusranteed to CRC members was sirictly adhered o,

Tabie 8.1

Variahle Ramber Percentags |

Sex g
Male 163 0%
Female 18 10%

Race
White 172 95 %
Non-white 9 5%
Married 149 82%
Unmarried 32 18% .

Employmernt Status
Professional 60 33 %
Skilled . 57 32 %
Self-employed 45 ' 25 %
Retired 19 10 %

- Education

Ten Years (Sui 8} 25 ) 14 %
Twelve Years (Matric) 60 33%
Technicsl Quatification 23 13 %
Professional Quatification 32 18%
Undergraduate / Postgraduate Degrees 41 22%

Medical History* -
Myocardial Infarction 42 C o 79%
Coronary Artery Bypass Graft 73 ' 40%
Percutaneous Transluminal Ceronary 24 13%
Angioplasty
Coronary Artery i 115 64%
Congenital/Valvular Heart Surgery 12 T%

* The majority of the patients included in the symple had expmmeed more than
one of the cardiac events or associated surgical proocdures listed above.

LDesign

The present study is based on an experimental, longitudinal design (Christensen,.
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10885). Incluci] in the design ave seven predictor variables, namely, achicvement
striving, impé&mm irritability, acting-out hostility, enger-in and anger-out and
measures of the frequency and duration of exercise. The three outcome vasiables
included in the design are changes in ansiety, depression and meximal cxygen
uptake. The outcome variables were cremted by means of change score analyses,
whereby the Time 1 scores were subtracted from the Time 2 scores. Provision was :
also made for the inclusion of covariates. Potential covariates were considered to be
Bex, ﬁce, age, marital status, occupation, and education. Qiven that.stress operaies
over time (Leventhal & Tomarken, 1087), the longiudinal nature of the design
constitutes the appropriate means of assessing ai:rm vanables.Furthm', -3
longitudinal design which comprises both clinical and experimental tests constitutes
tﬁe most suitable means of identifying risk factors for CHD (Harburg et al., 1991}

M .
The Type A Component’ Quesnomm developed, validated and discussed in
Chapter 7, was used to measure the five components of Type A behaviour, namely,
achievement striving, impatience irritability, acting-out hostility, anger-in and anger-
out (see Appendix C). The Hlinois Personality Assessment Test Anxiety Scale (Cattell
& Scheier, 1976) and the Beck Depression Inventory (Beck et al, 1961) {sse
Appendix a}, discussed in Chapter 6, were used to measure anxiety and depression,
respectively, and a discussion of the scales’ psychometric properties and
applicability will not be repeated here. The deaﬁiptive statistics of all measuring
instruments are listed in Table 8.2, |
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Table 8.2

Descriptive Statistics of All Meaguring Instruments
Six
_ month
N. of Mini- . Maxi- Internal Test- ~
Variable items M 8D mum aLm reliability _ retest
Achisvement
e 4 8.74 2. 4 16 . BT+ TG
g ” |
ence :
Ienitabitity 3 492 1.43 3 8 6O+ 66+
Anger-in 6 11.20 2.08 6 21 734 66+
Anger-out 8 7.09 3.89 8 19 78+ 55
Acting-out -
HOSEH‘Ly 4 0.08 2.563 4 : 8 6+ HCphe
Frequency 53.44 1115 | 7! 76
n.. -
DE’“’“I “"’i 1882.40  551.10 187 3492
{minutes)
(Time 1) 40 30,08 11.34 5 62  .83++ T6M
Anxiety 40 2897 1167 5 62
. _ . B3+
('Dl‘me 2)
epression 21 7.59 5.02 0 31 814+ BGw
g‘ime 1)
epression 21 6.40 468 O 31 814+
(Time 2)
V?Qm‘i‘;‘ 26.00 667 1160 8T
(Time 47.80
VO2max 29.91 7.82  14.60

{Time 2) ) 58.10

o »<.01
+ Reliability assessed by means of Xristof's fermula
+H  Reliability assessed by means of Cronbach's alpha

Note. Ezercise attendance is measured in number of sessions atiended. Exercige

duration is measured in number of minttes of supervised exercise fui the six
month period.

Compliance

Exercise compliance was measured in terms of the sum of the number of minutes
{i.e., exercise duration} each participant spent exercising and the sum of the

sessions attended {i.e,, exercise frequoncy) over a period of six months. 'I‘h(‘. - quired
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frequency and duration of exercise compliance was determined by the exercise
prescription compiled by a Ph}*siothcrapiﬁt on the basis of the results of each
participants' stress test. All cﬁmpliance figures were recorded by the participants
after each session. The compliance fécdrds were closely.monitored by the staff at the
CRC. ‘

Each session was preceded by a warm-up session involving a series of stretching
exercises and movement progressing from a slow, stationery walk to jogging. The
goal of the warm up session was to increase the hearf rate gradually to the training
heart rate indicated by each individual's exercise prescription. A cool-down period,
comprising slow walking, followed each session and served to reduce the heart rate
to appromizatcly ten beata above the baseline measure.

¥

Exercise Frequency

The prescription dictated that participants exercise three times a week. In the
present study, the frequency measure was taken as the fotal nuuber of sessions
attended by eacn participant over the six month period. In accordance with th.
prescription, eack participant sl_muld have attended approximately 72 sessions over
the pericd of study. From the literature, it is evident that the majority of studies
have determined the frequency of exercise by calculating the total number of
sessions attended (e.g., Bengtsson, 1983; Blumenthal et al., 1982; Blumenthal et
al., 1988; Mayou, 1983; Oldridge & Jones, 1983; Roman, 1985; Shaw, 1981}
Therefore, the method of calculating the frequenicy of exercise in the present study,
is consistent with past research.

Exercise Juration

At each session, participants were required to exercise for 30 to 45 minutes at their
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prescribed intensity. The duration measure reflected the total number of minutes
spent exercising at the CRC over six months. Measuring the duration of exercise in
this manner is consistent with the method used by lakka et al. (1994) in their
recent study of the relationship between exercise, cardiorespiratory fitness and
myocardial infarction. .

The inclusion of both measures of exercise compliance was motivated by the current
belief that improvements in cardiorespiratory fitness are contingent on the frequency
and duration of 'exercise (Hickoon et al,, 1981; Froelicher, Myers, Follansbee, &
Labovitz, 1993; Pollock et al., 1975; Rejeski et al., 1984; Seals et al., 1984). The
need to include both measun;s of compliance is also supported by empirical
research. Several studies {e.g., Pollock et al., 1975; Seals et al., 1984) have
established that enhanced’ maximal oxygen uptake is determined not only by the
frequency, but also by the duration, of exercise, Clearly, the optimal benefit of a
rehabilitation programme is achieved oply if the individual's effort complies with the
frequency and duration defined by the exercise prescription set out by medical
authorities Sackett & Haynes, 1976). Thus, statemenis regarding high compliance
and consequent mprovemen?.s in the mtake transportation and utilisation of
oxygen require the measurement of both the frequency and duration of exercise.

Hence the inclusion of both in the present study.
Maximal Oxygen Uptake

Maximal oxygen uptake (VOpmax) was used in the present study to measure
physiological condition. VOpmax reflects maximal cardiorespiratery function during
physical exertion and therefore, provides an objective, but indirect measure of CHD
severity (Cohn, Kamm, Feteih, Brand, & Ooldschlager, 1979). It is a reliable
predictor of prognosis for recovery or reinfarction (Cooper, Meyer, Blide, Pollock, &

Gibbons, 1991) and is used widely as a means of prescribing aerobic exercise
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among CHD patients (Milesis, 1987).

The present study's use of VOgmax as a measure of physiological strain is
supported by past research. Studies {e.g, Cohn et al., 1979; UH], Hopkirk,
Hickman, Fischer, & Medina, 1984) in which measures of VOgmax and
angiographic results have been compared have found that VOpmax is able to predict
the extent of disease in the coronary arteries. Measures of VOomax have also been
used effectively to monitor the response o rehabilitative procedures. For example, in
a controlled study, Bethell and Mullee (1990} used VOomax to assess myocardial
infarction patients' progress following a three month exercise programﬁae. The
improvement in the VOpmax of patients who participated in the programme was
significanfly greater than the VOgmax of patients who did not. The differences in
VOgmax were reflected by a 10% decrease in clinical angina pectoris amonyg the
exercising group and a 60% increase in angina pectoris in the non-exertising group
(Bethell & Mullee, 1990). Thus, VOgmex is sensitive to changes in the
)

cardiovascular system and the presence of underlying atherosclerosis.

¥ e

In sum, VOgmax provides a measure of the cardiovascular system’s ability to utilise
oxygen (Desharnais et al., 1993; Jamieson & Lavoie, 1987). Consequently, it is used
as a measure of cardiorespiratory fitness (Desharnais et al., 1993; Pierce, Weltman,
Seip, & Snead, 1990; Weltman et al., 1990) and en indication of the severity of CHD
(Bruce, 1971). VOgmax is alse ﬁbed to predict prognosis for recovery from a primary
coronary event (Crean & Fox, 1987; Sami, Kraemer, & DeBusk, 1979). Therefore, it
is considered an appropriate ohjective measure of physiological strain in the present

study.
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VOgmax can be determined by assessing the maximal aerobic power achieved on &
treadmill or bicycle ergometer test {De Geus et al;, 1990). Both methods were used
in the present study to determine VOomax. Specifically, each perticipant was
subjected to the symptom limited multi-stage stress test described below. Currently,
stress tests constitute the most widely used method of determining the existence
and severity of CHD (Kligfield & Okin, 1994}, The majority of participants' tests were
based on tht; Chung p;'Otocol {Chung, 1983). Participants who demonsirated a high
level of fitness followed the more demanding Rruce protocol (Bruce, 1971). A bhicycle
ergometer test based on the World Health Organization protocol (WHO Standard
Program, 1982) was reserved for participants who, due to physical disability, were

“unable to walk on the treadmill. As few participants' tests were based on the Bruce
and World Health Organization protocols, only the Chung protocol is outlined below.
Prior to conducting the symptom limited muiti-stage stress test, pa%fﬁdpants were
thoroughly informed of the purpose of the test and the procedures ‘invohed. They
were given standard instructions to exercise to the limit of their ability but were . -
given no further encouragement during the test. After being infortned of ail matters
concerning the stress test, participants were required to sign a form of consent and
indemnity. Thereafter, participants were given a physical examination by a medical
doctor and asked to provide details of their medical history. Anthropometric tests
were then performed and comprised measures of height, weight and percentage
body fat. A standard supine 12 lead electrocardiogram™ (ECQ) was conducted to
establish a baseline measure of the electrical patterns of the heart.

The siress test comprised a continuous ECG, respiratory gas analysis and blood
pressure monitoring, A metabolic cart (Jaeger Sprint) was used to determine oxygen

42 An elecirocardiogram provides a graphic representation of the elecirical activity of the
heart, and consequently, facilitates the diggnosis of hedrt disease and dstection of
cardiac abnormalities (Oxford Refersnoe Condise Medical Dic¥oncary, IT Edition, 1990).
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uptake, carbon dioxide exhalation and minute volume®. Participants were given an
opportunity to practice on the treadmill for a few minutes prior to the test. They
were then asked to sit down while the oxygen and carbon dioxide analysers end the
volume measumpg device fi.e., the pneumotach analysera") were calibrated. This
information was entered on computer. A mouth p1ece was then placed in
parhmpants’ mouths and attached to the pneumotach analyser for the purpor- of
collecting expired gases. The treadmill was then furned on and participants were
asked to start welking in as erect & position as possible. The test proceeded in
stagen of three minutes. In the last minute of each stage the automatic blood
pressure mogtitor fixed to participanis’ arms inflated and the reading was recorded
on the computer. Heart rate and oxygen consumption were monitored continuously
and an average recorded for every 30 secoﬁds. In the second three minute stage, the
speed of the treadmill was Increased from 2.72 kilometres per hour to 4.8 kilometres
per hour in accordance with the Chung protocol. Participants were informed of the
speed increage prior to its occurrence. At each subsequent stage, the speed
remained consistent and the elevation was increased by four percent every three
minutes (Chung, 1983). Participants were asked how they felt at frequent intervals,
VOomax was cstablished as being the amount of oxygen consumption which

occurred at the peak of exercise performance.

Termination of the stress test was determined by exhaustion, severe angina, a S-T
segment depression exceeding 3mm¥, persistent ventricular tachyarrhythmias®™ and

% The minute volume reflects the total volume of gas e:aned per minute and is expressed in
litres {Jaeger, 1990). )

o The pneumotach analyser measures the jow of ehwaled gas mdmtegmtes1t
mathematir. o so as to calculite the minute volume (Jaeger, 1990} :

¥ the 5-T segment reflects the interval between the depolarisation of the ventricles and the
onset of rapid repolarisation. A S-T segment depression of 1 mm or more indicates that
the heart has an inadequate supply of oxgJgenated blood and predicts between 20% and
50% of cardiac events (Constant, 1986),
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/ or a drop in.ayetolic blood pressure in exceas of 10 mm Hg. Participants’ ECG and
" ‘blhopd pewisisre teadings were also monitored in the recovery period. '

mm d’ m present gtudy is to determine the extent to which the five components
e "gm and the two components of exercise comphance predict changea
o w and maximal oxygen uptake among a sample of CHD
Migte regression determines the best combination of predictors of a
istoome variable, and consequently, fulfils the aim of the present study
meanlt 1991). Multiple regression is also able to accommodate the
s of the variables. Because the five components of Type A behaviour
fisted (see Table 8.3), the modification of one component may alter the
WW of the other components (Evans, 1990; Price, 1982). The
el duration of exercise performance are similarly intervelated. Multiple
2 46 able to determine both the independent and interactional effects of the
' sMiaflefar varisbles on the dependent variables (Yuen & Kuiper, 1992). Therefore,
mm regression is particularly suited to the analysis of variables as complex and
immmd as the ones included in the present study. This method of analysis has
sisy been used extensively in research concerning the relationship between
peychological and behaviourel factors and CHD (e.g., Follick et al., 1990; Harburg st
al., 1991; Martin & Lee, 1992),

- Using the principles of correlation and regression, multiple regression deiermines
the effect and magniﬁde of a number of independent variables on a dependent
variable (Kerlinger, 1986). The goal of multiple regression is to fit a straight line to a.

Y

% Tachyarrhythmios are increases in the heart rate and abnormatities in. rhythm which are
aften exercise induced (Ovford Raference Concise Medical Dictionary, T Edition, 1990).
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number of points wherein each point represents an individua! observation

(Kerlinger, 1986}. The more the plotted poinis cluster along the regression line, the

greater will be the cosrelation (Kerlinger, 1986). This procedure is sometimes

referred to as linear least squeres estimation as the line is computed in such a way

mmwm&mﬁﬁmmﬁouspoints&omﬂmtﬁnciskcptma

mindmuo {Groahw & Shannon, 1985). The estimate of the linear equatlon bhetween
dexk variables takes the following form

Yi=B+B1 X1 +ByXg + ... BXic
(Lewis-Beck, 1980)

o this forasuls, ¥1 in the predicted value of the dependent variable Y. The parameter
ﬁamm or ntercept of the regression line and B, a slope or regression

ent ‘which represents the unique contribution of each independent variable to
the- predicdon of the dependent variable (Lewis-Beck, 1980). The scores of. the

uderrt variables are represented by Xj aad the final independent variable in
the squation is represented by K (Kerlinger, 1086). ’

The regresaion line provides the best prediction of the dependent variable when
aceounting for the independent variables (Lewis-Beck, 1980). There is usually
considerable variation of the different points around the fitted regression line. This
deviation of a point from its predicted value (i.e., the regression line) is termed the
residual vﬁlue. As the variability of the residual values around the regression line,
relative to 'the overall variability, decreases, so the precision of prediction increases
(Lewis-Beck, 1980). A perfect relationship between X and ¥ would mean that the
ratio between the residual variability of the Y variable and the original variance is .0
(Dillon & Goldstein, 1984). Where no relationship exists between the X and Y
variables, the ratio of the variance would equal 1,0 (Dillon & Goldstein, 1984). The
ratio typically occurs between the two extremes.
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Given that the process of usging several variables to predict an outcome variable can
result in errors of prediction, it is advisable to subject the data to the principle of
least squares wherein the  and By coefficients are selected (Kerlinger & Pedhazur,
1973). With the least squares principle, the model l;est able to minimise the
. distance between the observed and the predicted values is selected (Kleiniaaum &
Kupper, 1978). By invoking ﬂns principle, the sum of the squared residuals is kept
to a minimum, and consequently, so too are the squared errors of prediction
(Kerlinger & Pedhazur, 1973).

The multiple correlation coefficient R provides an index of the size of the relaticaship
between the sum of least squares composite of the independent variables and the
dependent varisble (Kerlinger, 1986). R2 is the square of the multiple correlation
coefficient R, and represents the overall effect of the independent variables on the
dependent variable {Kerlinger, 1986). Thus, from R2 it is possible to see what
percentage of the original variance is explained by the independent variables. As
such, R2 provides an indication of how well the model fits the data, {Lewis-Beck,
1980). The remaining percentage comprises residual vanance With the goal being to
explain as much of the original variance as possible, the ideal residual variance
should be minimai (Lewis-Beck, 1980). Thus, an R? which approaches 1.0 suggests
that the variables included in the model account for the bulk of the variance
(Kerlinger, 1936).

For a variable to be declared predictive of the outcome {i.e., it accounts for a
substantial amount of the variation in the dependent variable) any changes in R_2_ of
that variable must also be significant (Lewis-Beck, 1980). The significance criterion
is specified at the outset of the analysis and is determined by a comparison between
the actual tabled F values and the predicted F values (Belsey, 1991; Pedhazur,
1980). In the present study the accepted .05 level of significance is used as the cut-
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off point for inctusion of predictor variables in the model {Cohen & Cohen, 1983).

Multiple rWon supersedes bivariate regression by allowing more than one
independent variable to be included in an equation using the underiying principles
of correlation and regression (Kerlinger, 1986; Lewis-Beck, 1980). With bivaximte
regression, the single independent variable accounts for some of the variation in the
dependent variable. Unless a perfect correlation exists between the two, the errar
term will be present. That is, there is a difference between the regression line and
the real vahue of Y {Groebner & Shannon, 1985), The error term has a mean value of
2010 and & standard deviation termed the standerd error of the estimate (Grocbuer &
Shannon, 1985). A large standard error indicates that the regression model has
limited power of prediction (Groebner & Shannon, 1985). With each new
indep@dmt variable included in a multiple regression model, more variance is
explained and consequently, the standard error of the esnmaie is reduced. Henpe,
multiple regression offers an increased power of prediction.

In allowing the study of the multiple influences of a mumber of independent
variables on one or more dependent variables, multiple regression providesl a
statistical representation of the complexity of behavioural reafity (Kerlingér, 1986).
According to Lewis-Beck (1980), multiple regressicn presents a more comprehensive
explanation of the dependent variable as most phenomena are the result of multiple
causes. By eliminating the possibility of other independent variables imposing a
distorting influence, muliiple regression also brings greé.ter certuinty te the effect of
the independent variable under study (Lewis-Beck, 1980). Multiple regression
constitntes a fairly precise and very powerful means of controlling varismce
(Kerlinger, 1986). |

- 226 -




ol
T

Methods of Mujtiple Regression
{!'I

There are two pz!'imaxy components to the multiple regression routine. In the first, a
correlation matnx is calculated, and in the second, the multiple rcgresswn analysis
is performed'{Lewis-Beck, 1980). This can take a number of different forms, each of
which enters the independent variables intv the eguation in a different manmer. A
primary goal is to choose the method capable of achieving the best combination of
variables (Monigomery & Peck, 1982). The choice of method is contingent on
whether the decision: is based on conceptual or empirical grounds (Cohen & Cobes,
1983). If sufficient information exists concerning the conceptual order or relevence
of the predictor variables, then hierarchical regression is the preferred method
(Cohen & Cohen, 1983). Where there is insufficient, or inconclusive information
regarding the conceptual ‘order of variables, stepwise regression offers a sound
aiternative (Cohen & Cohen, 1983). The two forms of multiple regression are
discussed below.

Hierarchical regression is based on the- premise that there is sufficient information
concerning the relative predictive power of each independent variable to define, at
the outset, the order in which they are included in the regression model {Cohen' &
Cohen, 1983). With hierarchical regression, the R2 and partial coefficients
pertaining to each variable are determined at the point of entry into the equation
(Cohen & Cohen, 1983). The mgnlﬁcance of each partial coefficient is also assessed
at this point. Thereafter, the independent wvariables are included in the
predetermined ordes, and the R2 calculated following the addition of each
conceptuaily plausibie variable (Cohen & Cohen, 1983). |
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Stepwise regression.

In stepwise regression, the independent variables are added or deleted from the
model on an individual basis until such time as the 'optimum’ regression model is
achieved (Dillon & Goldstein, 1984). Operationally, variables are included in the
model in successive steps with the variable possessmg the greatest coefficient of
partial determmaton being included at each step [Montgdmcuy & Peck, 1982). While
the coefficient of determination is a meaw ;the proportion of variance explained
by all independent variables included in the model, the coefficient of partial
determinsation is the proportion of variance explained by a particular independent
variable, given that other independent varisbles have been included in the model
(Groebner & Shanmon, 1985).

The process of stepwise regression begins with the selection of the independent
variable which has the highest correlation with the dependent veriable (Groebner &
Shannon, 1985). The second step selects the independent variable which, when
combined with the first variable selected, explains the highest proportion of the
remaining unexplained variance in the dependent variable (Groebner & Shannon,
1985). This process continues until the optimum predictor equation is achieved
{(Montgomery & Peck, 1982). Allernatively, it is terminated once either all
independent variables have been included or the rema:.mng independent variables
fail to malke a significant contribution to R2 (Groebner & Shanmnon, 1985). A useful
feature of stepwise regression is its sbility to determine whether a variable selected
in an earlier step overlaps with a subsequent addition to the extent that the former
is no longer significant (Groebner & Shannon, 1985). In these instances, stepwise
regression eliminates the non significant variable from the model (Groebner &
Shannon, 1985; Montgomery & Peck, 1982). Thus, by eliminating trivial variables,
stepwise regression is able to yicld the most satisfactory predictor equation
{Montgomery & Peck, 1982; Rawlings, 1988).
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The multidimensional model proposed in Figures 8.1 and 8.2 has rri “Been .
examined bj"previous' research. As a consequence, there is not enough gformaﬁ.oﬁ
on the relative predictive power of each independent variable to define an a pr.r"iori
hierarchy of predictor variabies for inclusion in the model {Coher: & Cohen, 1983).
Thus, hierarchical regression is inappr_qp;_:iate for the purposes of the preémt study.
Stepwise regression, on the other haﬁd, is empirically based and does not require
that the sequence of predictor variables be defined (Cohen & Cohen, 1983;
Montgomery & Peck, 1082). In stepwise regression, ach model variation is
considered until the most satisfactory equation is found (Dillon & Goldstein, 1984).
As the aim of the present study is to test empirically the multidimensional model
proposed in Figures 8.1 and 8.2, forward stepwise regression is believed to be the
more apprdpﬁate method of analysis for the present study. '

Covariates

Spurious results are often the product of confounding demographic vasiables (Neale
& Liebert, 1980). The impact of confounding demographics can be controlied by
including such variables as covariates (Neale & Liek ., 1980). Covariates can bb
determined by aqs;:ssing ‘the relationship between demographic variables and
independent vamibles Whem demographic variables are significantly related to the
independent variabie they are likely to generate spurious results (Neale & Lichert,
1980). To limit this possibility, the demographic variables which are significantly
related to the independent variables are j;icluded in the multiple regression model
as covariates. In the present study, sixi\iﬁ‘:ariables will be considered as potential
covariates, na:ﬁely, age, sex, race, marital status, uécupaﬁon, and educabtion. As
outlined below, past research has revealed relationships between these variables
and prognosis for recovery from CHD.

Age plays a role in the perception of the stressfullness of CHD and the response
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théreto (Reje:ﬂu et al., 1985). Age has also been found to predict reinfarction in the
three yem’ﬂs following an initial event (Norris et al., 1970). With men showing a
greater risk than women for un initial coronary event (Boogaard, 1984}, CHD is
designated a sex linked phenomenor {Kavaﬁagh et al., 1977). However, the role
played by sex ir. the aetiology of subsequent events is reversed and female CHD
patients are at greater yisk of reinfarction and experience poorer Iisychq}ogical and
physiological outcomes than their male counterparts (GQuiry et al., 1987 j;.? Wenger et
al, 1993). In America, the incidence of CHD is higher, and the mm rates are
lower, amcmgbhdcsthanwnmme&m'eta} 1993} Therelahonsh:pbetween
mmmd(&mwmxkiappearmbemdm South Africa, where the lowest
incidence &f CHD is soen in the black population (Wyndham, 1979}, The incidence
of redrfarction ls greaber amtmg mmarried CHD patients (Stem et al., 1976] Higher
mwmmwmm@qmmme collar CHD) patients
' thess mm eolier CHIS petlents (Hartley et al., 1987), thus indicating that
mpmm mﬁui with progoosis. High education levels have also been found
‘to predict h&g‘h&m survivel among CHD patients and low education levels to .
predict a poor progoesis for recovery from CHD (Hlatky et al., 1980; Weinbla& et al.,

10982}. It Is appavent that age, sex, race, marital status, occupation, and education
hm the potential to exert some influence on the prejected cutcoine of the present
study. Therefore, 1t is necessary to determine which, if any, of these¢ variables are
mgmﬂcanﬂy associuted with the independent variables.

The relationship between age and the independent variables v/ill be assessed by an
examination of the correlation matrix. Should the correlation be significant, age will
be incorporated as a covariate. The relationship between the dichotomous
demographic variables fi.e., sex, race and marital status), and the independent
variables “ill be assessed by means of { tests. A one way analysis of variance will
reveal any relationships between the independent variables and the multi-les,

demographic variables, cccupation and education. Those demographic variables
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which yield significant relationships with the independent variables will be inciuded

in the multiple regression analyses as coveriates.

Dumimny Varjables

Multiple regression is based on quantitative or interval variables, namely, variables
which have precise numerical values {Lewi .-Beck, 1980}, Qualitative variables have
no inherent numerical value. Therefore, qualitative variables cannot be included in
multiple regression in their original form. This problem is overcome by creating
dummyl ;raﬁables for each of the quelitative veriables (Groebner & Shannon, 1985).
These are variables which adopt a finite number of values, each of which reflecis a
different category of the qualitative variable (Kleinbaum & Kupper, 1978). The
creation of dummy variables kivolves the assignment of arbitrary numerical values
to the different outcomes, whereiﬂ:'é}a value of '1' will indicate membership in a
particular category and '0' nenma{lbersaﬁp to that category {Rawlings, 1988). The
rule for determining the number of dummy variables is to subtract one from. the
number of categories of the qualitative (noninterval) variable (Lewis-Beck, 1980},
Consequently, the last duramy variabl} is excluded and serves as a comparative
reference point for the dummy varia.;ulea_'_ included in the model (Kerlinger &
Pedhazir, 1973). Examples of qualitative variables include pex and marital stztus
(Groebner & Shannomn, 1985). The use of dummy variables extends the range of
multiple regression fo produce more distincet information (Kleinbaum & Kupper,
1978). By assigning finite values fo the categories contained in qualitative variables,
it is possible to determine the effect these have ori the outcome variables

{(Montgomery & Peck, 1982).

Prior to running multiple regression, it is necessary to determine whether ihe date
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meet the assumptions underlying niltiple regression. The primary assumptions of
multiple regression include minimal measurement error, the absence of
multicollinearity end outliers, linearity and normality {Groebner & Shannon, 1985;
Lewis-Beck, 1980).

Menasurement error.

An underlying assumption of multiple regression is the absence of measurement
error. This assumption is based on the maxim that insccuracies in the method of
measurement will be reflectrd in inaccurate estimerés (Lewis-Beck, 1980). To
cstablish whether the variables in the model have been measured accurately, and
hence, that there is no measurement error, it is necessary to subject the variables to
reliability tests and to confirmatory factor analysis. In the preseni study, the
internal reliability of the Type A variables will be assessed by means of Kristof's
formula (see Chaptexr 7) a;t;d the dependent variables, anxiety and depression, by
means of Cronbach's alpha formnla, The six month test-retest reliability of all
independent and dependent veriatiles will be calculated by means of a correlation
matrix., Following the recommendation of Nunnally {1967), a cut-off point of .60 will

be used to determine reliability. -

Confirmatory factor analyeis will also be used to cross validate the Type A
Compotient Questionnaire. Cross-validsition provides a powerful indication of factor
stability. - Successful cross-validation demonstrates an abseuce of measurement
error (Cudeck & Brown, 1983), while the failure thereof indicates bias in the
coefficient estimates and increases in random error and in the variance of the error
term (Dillon & Goldstein, 1964). Thus replication across samples demonstrates that

the factor structure is robust and meaningful (Welch et al, 1930) and meets the

. 232 -



measurement error assumption of multiple regression.

To determine the stability and generalisability of the five facter solution across
samples, the date derived from the present sample's response . to the 26 items wiil
be enalysed using the same principle compenents analyses ‘'with varimax rotation
employed in Study 2. The same five methods of factt;r extraction will be used,
namely, Kaiser's cigeavelue greater than one criterion (Kaiser, 1960), Kaiser's MSA
_,‘Ime.ism', | 1970}. the communality estimate, component saturation, and Catteﬁ's scree

‘ot (Cattell, 1966}

In order to sssese the extent of factor stability and consequently, the absence of

nast exror, two comparison statistics wiil be used, namely, the root mean

sepuare forrauila (RMS; Harman, 1976) and the coefficient of congruence (CC; Wrigley
) Niﬂhmw, 1955). RMS reflects the degree of agreement between the factor weights
of & set of fixed variables (ic., items) over different samples (Harmen, 1967). To
determine RMS, the square root of the average deviations of two independent
samples’ Ifactor lowdings is calculated (Levine, 1977), Perfect agreement is indicated
| by & RMS deviation of zero, while a perfect reflection between factors yields a
maximum measure of two {Levine, 1977). The CC provides an alternate means of
determining the extent of fectorial similarity (Harman, 1967). CC reflects the
proportion of similarity betweeﬁ the factor loadings generated by two independent
samples (Levine, 1977}, The CC is sensitive to differences in magnitude and pattern.
between the factor structures of two samples and in contrast to the RMS, indicates
perfect agreement when a measure of one is achieved (Wrigley & Neuhaus, 1955;

Guadagnoli & Velicer, 1991).
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Where many of the factor loadings of the two samples share the same algebruic
signs, the CC will yieid a high coeftitient (Harman, 1967). With its ability to locate
smail differences in the magnitude and paitern of item loadings, the RMS is
rege.ded as a more consewativc”mcasurc (Levine, 1977). However, the CC is
considered to be the more consistent of the two procedures (Levine, 1977). Both
procedures require that the identical set of variables be used across samples
(Harman, 1967). In the present study, a RMS which approaches zero‘and a CC
which approaches one will indicate factor stahility across samples,

While measurement error can never be eliminated in its entirety (Anastasi, 1968},
the interpal and test-retest reliability estimates, results of the principle component
analysis, RMS and CC statistics will indicate the extent to which measurement error

is present in the data. .

An absence of multicollinearity constitutes an assumption of multiple regression,
High correlations (i.¢., 1 > .80) between independent variables imply multicollinearity
{Lewis-Beck, 1980}, This condition translates to one predictor variable being almost
completely redundant when included with the other predictors (Lewis-Beck, 1980;
Montgomery & Peck, 1982). High correlations influence the megnitude of the
regression coefficients contained in the eguation and correspondingly, limit the
generalisability and applicability of the model (Belsey, 1991). Specifically, where
perfect multicollinearity exists, it will fiot -.be possible to achieve the desired best
near unbiased estimates' (Lewis-Beck, 1980),

While perfect multicollinearity is rare, high multicollinearity is common and can
compromise the reliability of the least squares parameter estimates (Lewis-Beck,
1980). Compromised reliability is a result of the iypically large sizes in the variances
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in the slope esﬁmaés and in the standard errors which are synonymous with
muticollinearity (Lewis-Beck, 1980). In the exireme, multicoliitearity can reader
vstimated regression coefficients so unstable as to be non significant n1 instances
where the variables are, in reality, associated (Lewis-Beck, 1980). The existence of
multicollinearity can be determined by an examination of the correlation mtrix of
independent variables. This method is useful for detem:umng linear dependmcy
between two independent variables {(Montgomery 8 Peck 1982) Mulﬁcoﬂmeanty is
said to exist if the correlations between the independent varisbles exceed .80 (Lewis-
Beck, 1980). In the present study, multicollinearity will be assessed by means of
this method.

When the standard least sciuare method cannot achieve stable estimaces of the
regression coefficients due 4o high intercorrelations between independent variahles,
ridge regression can be used to eliminate the problem of multicollinearity
{Montgomery & Peck, 1982). This procedure entails the addition of a constant
(lambda) to the diagonsl of the correlation matrix and the subsequent re-
.é,tandardisaﬁon which returns ﬁle diagonal elements to 1.0 and divides the off-
diagonal elements by the constant, In essence, ridge regression allowe the more
stable estimates or beta coefficients to be computed by decreasing the correlation -
coefficients. A simpler alternative involves the deietion of the relevant vaz;iable. As
the offending variable is essentially a combination of other variahles, little
information is lost by exercising this option {Tabachnick & Fidell, 1983). Should
correlations between indcpmdent variables exceed the .80 cui off in the present
study, the relevant variable will be eliminated from further analysis. |

Qutliers.

An agssumption underlying mu.ltij;:_l_e regression is that there is an sbsence of outliers,
namely, cases which do not conf&fif\ to the overall pattern of the data (Belsey, Kuh,
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& Welsh, 1980). The presence of outliers suggests that the relationship between the
independent and dependent variables is non-linear and / or there is an absence of
constancy concerning the variance (Chatterjee & Price, 1977). Outliers can
compromise the results by altering the direction of the regressicn line and
consequently, generating biased regression coefficients. Cook's D statistic {Rawlings,
1088} is a test of discordancy of outliers which offers an acceptable means of
detecting the presefnce of ouﬂyi.tig cases and will be used in the present study. Cases
' will be considered outliers where the Cook’s D value generated for the residual of
each case exceeds the value determined by the following eq;aﬁon:

Cook'sD =4 /n

where n = sample size
« (Rawlings, 1988, p. 269)
Outlier cases influence both their pwn residuals and the residuals of other cases
{Barnett & Lewis, 1978). This has a carry over effect whereby the more extreme
outliers disguise the less exireme outliers. As a consequence, elimination of the
initial set of outliers on the basis of a test of discordancy will reveal previously
concealed outlying observations and this preeess may continue to the point where it
is no longer possible to draw inferences about the population under study {Barnett
8 Lewis, 1978). As there is no prescribed point at which to terminate the elimination
of obaervaﬁ9ns which exceed the Cook's D statistic, subjective judgement is
required (Chatterjee & Price, 1977; Barnett & Lewis, 1978). In the case of multipie
regression models, tests of discordancy of outliers yield the most extreme outlying
observations in the initial assessment (Barnett & Lewis, 1978). While less extreme
outliers are likely to be revealed by subsequent tests of discérdancy, they are
unlikely to compromise the general linear model of the data (Barnett 8 Lewis, 1978).
Therefore, in the present study, only the first set of cases classified as outliers
according to Cook's D statistic will be eliminated from further analysis (Montgomery
& Peck, 1982).
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A further assumption of multiple regression is the linearity of data (or absence of
specification error) (Lewis-Beck, 1980). It dictates that the theoretical modei
underlying the equation 13 correct, that the relationship between independent ars!
dependent variables is depicted by a straight line, and that the relevant vaﬂabiéa '
have Deen included, and the irrelevant excluded (Lewis-Beck, 1:80; Tabachnick &
Fidell, 1983). While it is almost impossible to confirm lineasity, it can be assessed
by computing residual plots of the independent an. - dependent variables (Chatterjee
& Price, 1977). Reai_duals constitute the difference between the predicted and the
actial value of the data and consequently, .. variation not accounted for by the
regrestion model (Montgomery & Peck, 1982). Visual examination of the residuat
plots will reveal any deviations from lnearity {Pedhazur, 1980). If the data are
linear, the plots will revesl a straight, and not a curved line, Minor deviations from
linearity do not compromise multiple regressic—~ Barnett & Lewis, 1978). Linearity
will be determined in the present study by a - . examination of the residual plots
(Pedhazur, 1980} The data will be cons_idered linear where the plots show an
absence of curvature (Pedhazur, 1980}

An assumption underlying mtﬂﬁplc regression is that errors follow a normal, and
not a skewed or flat tailed, distribution (Lewis-Beck, 1980). That is, thai the errors
between the predicted and actual values are distributed normally with 95% of the
observations falling within approximately two standard deviations of a mean of zero
{Groebner & Shannon, 1985; Lewis-Beck, 1980). Norméﬁty can be determined by a
visual inspection of the normai probability plot of the predicted values of the ordered
observations and of the actual ordered residual values (Tabachnick & Fidell, 1983).

For the assumption of normeiy to b salisfied, the scatierplot should be manifested
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by a relatively siraight line which passes through sero (Rawlings, 1988]. The angle of
the line's slope is catablished by the standard deviation of the residuals {Rawlings,
1988). Violation of __t_he normality sssumption is evidenced by an irregular
distribution (e.8., an S—shaped curve} and requires the trausformation of the data
('l‘a]mchmck&lﬁsicﬂ IW where the data derives from a large sampls,
vmhﬁmxafﬂmmmﬂrtymmpmmnnotmmpmmmemﬂmtoa
wignificort dogres (mwin-Beck, 1680). Normal probability plots will be genernted in
the gronen mmmmmﬁqamm

LG ' 'Wmanﬁlymsmcwanatm'mmmfaﬂawedbya
il ﬁﬁﬂm pepaption test results and the results of the multiple regression

> The m demogmphic vanabies namcly, age, occupation, marital status, sex, race
and edumﬁon were considered as’ potenttal covariates. Various tests were
coniducted to identify those demographic variables which are significantly related to
the independent variables and consequently, ate likely to generate spurious results
if not inelded as covariates in the regression analysis. Specifically, the potential
significance 0f age was assessed by means of a correlation matrix, sex, race, and

marital status by means of t-tests and occupation and education by a one way

analysis of variance.

* Results of the correlation can be seen in Table 8.3. Age correlated s1gmﬁcant(y with,
impatience irritability, acting-out hostility, anger-in and anger-out and the
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frequency and duration measures of exercise compliance. (x},onsequen::;y, age was
determined to be a covariate. The t tests revealed no significant dlﬁ'erences between
the dichotomous variables, race, sex and maritel status on the seven independent
variables (see Table 8.4). The one way analysis of variance showed occupation to be
significantly related to acting-out hostility and the frequency and duration of
exercise compliance (see Table 8.5) and was included in the multiple regression
analysis as a covariate. Education: was not found to rejate significanily to any of the
independent variables. Thus, age and occupation were included in the multiple
ragression analysis a.s. covariates, foliowing the creation of dummy variables for

occupation.
Table 8.3
Correlaiion Matrix of Age andthelndemmdmtan Bependent Vgﬂgh s (N=181)
1 2 2 4 S 6 7 8 g 10 11
1 Age
2 Aghievement | ‘4 p
Siriving . ¢
3 Impatience .18%  .26%
Irritability
4 Anger-in -18* =07 -20%
5 Anger-cut ~19% .33k _a7s 1]
6 Acting-out Q8% Q3% DM _26% - Q0w
Hostility+
7 Attendance ss il A5 11 ~13 ~17% 20
8 Duration 26 10 .03 -13 0 -12 .13 37re
9 Changein 04 08B A5 -03 0 07 10 09 03
10 Changein A2 .14 L16% .14 180 15 21% .13 35
Deprossion
1 1 Change iﬂ. -.32“ -01 "0'3 -.03 -\04' -.03 ,'-03 .05 008 -03
VQonmax
* p<.05
¥ b« .01

+ The Acting-out Hostility scale is negatively worded.
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Table 8.4

The § Tests of the Demographic Variables, Race, Sex, Marital Statug and the Independent Variables

Independent Achjevement Impaticnice Asger-in Anger-out
Variahles 1evels Striving Irritabiliy
o :: o M t n M i n M 1
Sex Male 161 8.72 0.80 161 4,88 112 1s§ 13.29 0.76 150 7.11 0.40
Femaie ] 9,22 | 18 5.28 18 10.72 18 672
Race White 170 877 0.14 170 4.89 118 170 1125 0.35 170 6.95 143
Black 9 8.89 9 544 9 10.89 8 9.00
Marital status  Merried 147 8.72 0.57 147 4.93 0.20 147 1118 0.50 148 6.89 1.20
Unmarried a2 2.00 32 4,88 az 11.47 30 8.00
Independent Acting-out Attendance Duration
Vartables Levels Hostility
n M 3 2 M t L] M t
Sex ﬁ;axc 161 7.63 137 163 53.40 0.35 163 1887.82  0.50
Pemale 18 7.78 i8 54.39 18 195?.33'
Race Whits 170 7.64 0.55 172 53,70 1,08 172 1890.17 048
Black 9 7.78 9 45.56 9 1982,00
Maritel status  Married 147 7.64 0.11 149 53.65 0.40 149 1910.76  0.83
Unmarried 32 7.66 32 52.78 22 1820.13
**p<.01
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Table 8.5
Summary of the Analyses of Variance foz the Demographic Variables Education and Qccupetion and the Independent

Variables

Impatience Irritability

Achievement Anger-in Anger-out
Demographic F a E af E af E df
variables '
‘Education 0.88 4/178 0.29 47178 1.24 4/178 1.05 4/177
Occupation 1.17 3/178 1.74 3/i7e 2,47 37178 | 0.21 3117
Acting-out Attendance Duration
— Hogtility '
Demaographic F daf 2§ af F daf
variables
Education 1.40 47178 1.39 47180 0.39 47180
Occupation 2.62* 3/178 5.08%* 3/180 5.07* 3/180
fad 2<.01
* p<.05
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Assessment of the Assumptions Underlving Multiple Regression

_Iigasurm':nent eITor.

As a first step towards establishing an absence of measurement error, the internal
reliability of the Type A subscales was assessed using Kristof's relinbility formula,
and the anxiety and depression scales using the standardised Cronbach's alpha
formula {Cronbach, 1951}, As can be seen from Table 8.2, all scales yielded
coefficients in excess of the .60 cut-off point suggested hy Nunnally (1967). Test -
retest reliability was calculated for a six month period. All test-retest coefficients
were significant (g < .01; see Table 8.2) thus suggesting satisfactory test-retest
reliability. As the me#sure of VOgmax represents scores unique to each subject, the
internal reliability of this measure corid not be assessed. The present study focuses
on the first six months of each patient's exercise programme. Therefore, the Time 1
measures of exercise frequency and duration are zero while the Time 2 measures
reflect the incremental sum of exercise performance which occurred in the preceding
six months. Existing tests for internal reliability do not a¢commodate measures
which are incremental in design (Anastasi, 1968). Moreover, assessment of test-
retest reliability requires the repeated administration of an identical test (Anastasi,
1968). Given the nature of the exercise frequency and duration measures, it is not

possible fo assess their internal and test-retest reliability.

The second step toward estr blishing an absence of measurement error involved the
cross-validation of the Type A Component Questionnaire by rosans of principle
components anslysis with varimax rotation. The five methods of factor extraction
employed in Study 2 were applied to the present _data. 'i"hese included Kaise:‘s_-
eigenvalue greater than one criterion, Kaiser's {1970) MSA criterion, the
communality estimate, componént saturation, and Cattell's scree test. Results of the

analysis showed that all five factors met Kaiser's eigenvalue greater than one
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Assessment, of the Assumptions Underlying Multipie Rﬂesﬁog

Meagarement error.

As a first step towards establishing an absence of measurement error, the mtqern.a.[
reliability of the Type A subscales was assessed using Kristof's reliability foﬁnula,
and the anxiety and depression scales using the standardised Cronbach's alpha
formula (Cronbach, 1951). As can be seen from Table 8.2, all scales yielded
coefficients in excess of the .60 cut-off point suggested by Nunnally {1967). Test -

retest relhability was calculated for a six month period. All test-retest coefficients

were significant {(p < .01; see Table 8.2) thus suggesting satisfactory test-retest

reliability. As the measure of VOomax represents scores unique to each subject, the
internal reliability of this measure cold not be assessed. The present study focuses

on the first six months of sach patient’s exercise programme, Therefore, the Time 1

measures of exercisze frequency and dv-ation are zero while the Time 2 measure;

reflect the incremental sumn of exercise performance which occurred in the preceding
six month: Existing tests for internal reliability do not accommodate measures
which are incremental in design (Anastdsi, 1968). Moreover, assessment of test-
retest reliability requires _thé repeated administration of an identical test (Anastasi,
1968). Given the naiure of the exercise frejuency and duration measures, it is not
possible to assess their internal and test-retest reliability.

The second step toward establishing an absence of measursment error involved the
cross-validation of the Type A Component Questionn_aire by means of principle
components analysis with varimax rotation. The five methods of factor extraction
employed in Sturdly 2 were applied to the present dain. ’ﬁxese incinded Kaiscr's.l
eigenvalue greater than one criterion, Kaiser's {1970) MSA criterion, the
comm> ;iality estimate, component saturation, and Cattell's scree tﬂt. Results of the

analysis showed that all {ive factors met Kaisui's eigenvalue greater than one
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criterion {see Table 8.6). Further, all imhr'ns met the minimal .50 acceptability level of
Kaiser's {1970) MSA criterion. One item (i.e., "I get angry easily and then Jet over it
soon"} failed to generate a commﬁnality estimate in axce.-;s of .20 and was eliminated
from the guestionnaire in the present study. A further item {i.e., "Sometimes I enjoy
hurting persbns I love") was eliminated for failing to load on any one of the five
| factors. Thus, subjecting. the data to confirmatory factor mlalysis refined the Type A
Component Questionnaire further and resulted in final factor - sotution comprising

24 items.

As can be seen from Table 8.6, the reduced questionnaire yielded a satisfactory
overall MSA of .76 and individual MSA's in excess of the .50 acceptability level
(Kaiser & Rice, 1974). .Th{xs, support was found for the appropriateness of the
common factor model. All 24 items generated communality esﬁmateé in excess of
the necessary .20 cut-off {Cureten & D'Agistino, 1983) and factor loadings greater
than the presmbed .40 level of component saturation (Guadagnoli & Velicer, 1988).
Muluplﬁloadmgs were generated for one item {.e., "I boil inside, but I don't show
it"). Given that thlS item loaded negatively on the snger-out f;ctur and positvely on
the anger-in facior, the multiple loeding is conceptually consistent. This item was
included in both the anger-in and anger-out factors. However, in constmcﬁ;‘;g the
anger-out variable, this item was included as a negative item, while in the
construction of the angetr-in variable, it was included as a positive item. A further
item {i.e., "I keep things in") loaded negatively on the anger-out factor and was
similarly included as a negative item ir the construction of the anger-out variable.
Cattell's’ scree test, the fifth and final method of factor extraction, generated a scree

plot which was supportive of the five factor solution.
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‘Table 8.6
 Varimax Rotated factor Loadi on Five Factors, (N=181

Factor Loadings
Scale Items 1 2 3 4 5 h?  MSA
1 I exprees my enger. 27 01 03 =30 -.1% 55 83
2 I axrgus with others. S35 A4 -09 -1l -~ 17 A0 87
3 I sirike out at whatever infuriates me, =1 6 -14 09 - 14 21 55
4 1 say nesty thiogs. 196 32 -13 .04 -04 o 9
5  1lose my temper, 56 35 .37 12 -07 88 1 8%
6 Ifmeommnnysma,lamapttnwlmmor ¥
) her how 1 feel. 53 -08 -02 .04 01 AL 23
7 I keep things in. =63 44 -19 10 09 56 )
8  Iboil inside, but I don't ghow it =59 A1 =15 01 07 54 75
9 I poutor sulk 29 43 -1 a2 .06 .51 80
10 ] witlsdraw from pecpie. 04 £0 o9 -24 Ethe A3 ‘.71
11 Itend t; Parbor grodges thes I don't tell 06 54 -4 1l -0f IC T T
12 [ am angrier than ] am wiling to admit. -07 g3 =01 -12 .13 59 - .80
13 1 am hritated a great deal more than people
are aware 5, 02 i} -10  -.08 -17 .53 79
14 [ can easily make other prople afreid of me,
and sometimes do for the fun of i1, -7 01 a0 I 08 a2 71
15 At thmes I have a stropg urge o do snme.thing :
armfisl or shocking. -.03 =14 07 -05 .03 A8 59
16 At times 1 fuel like smashing thinge. -.16 -84 S0 -03 .07 Al 78
17 Attﬁnulmm:cphkhgaﬁstnghtwith
BOTAEONYE. 01 06 g8 .14 A1 59 £H3
18  When you were younger, did moet peopls -03 10 03 B3 01 70 .55
' consider you to be (Dafinitely hard-driving :
end competitive? ... Definitely relaxed and
sasy going?)

19  How would your spouse [m- clogcst ffend rate -6 -.04 0 72 .23 .61 73
you cmrently? {Definitely hard-deiving and :
competitive? ... Definitely refaxed and casy

20 How wes your temper when you were 36 -18 03 51
youager? Y
21 Iepproach Bie In general (Mhich more -06 -06 07 A7 07 29 7

seriously ... Much less seriously).

42 When you listen to someofts tatking, and this -.02 -06 03 LI0 84 .72 53
persor takes oo long to come to the point,
how oten do you fag] Bee hurrying the

persc along?

23 How citen do you actually *put words in the - 15 09 03 07 i) 59 76
perscn's month® In order to speed things up? )

24 I caslly become impatisnt with people. -27 15 24 08 64 56 73
Bigenwalues 4.5 3.0 L7 .. it
Percentage of total variance accounted for 19% 12% ™ 7% 5%
Over-all M3A T6

Note, Underlined figures represent items which loaded in excess of .40. The
column in which items are underlined reflects the factor on which each item
loaded.

The various methods of factor extraction confirmed ithe five factor solution and

indeed, yielded a similar item composition to that; which was obtained for the
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original sample. To assess the extent of this similarity, the factor structures derived J
from the two samples were subjected to the RMS and CC procedures. As both
methods require_that the two factor struetures contain an identical number of
variables, the items eliminated in the second sample were also eliminated m the first
sample (Haman, 1967). Therefore, the 24 item Type A Component Questionnaire

was used in the assessment of RMS and CC and all subsequent statigtical analysis.

Table 8.7 shows that the levels of fit between the iwo samples of cardiac .
rehabilitation patients were acceptable for both the RMS and CC measures (RMS: M
rating = .12, range = .07 - .22) {CC: M rating = .97, range = .91 - .99). Based on the
-results of thes¢ comparison statistics, the five factor solutionn can be deemed
“ consis.cnt across samples.and thus, to possess external validity. Furtb=r, when
taken together with the confirmatory factor analysis, these results demanstrate that
the present data satisfies the assumption regarding an absence of measurement

error.

Table 8.7
Factor Cumparison for the Two Samples of Cardiac Rehabilitation Patients

c { Statisti
Coefficient of Root Mean
Factor Congruence Square
Anger«In .99 11
Anger - Out 99 .10
Acting-Out Hestility a1 22
Impatience Irritability 99 07
Achievement Striving : 09 _ .09

Multicolli .'l

A correlation matrix (see Table 8.3) was used to determine whether the data met the

assumption of an absence of multicollinearity. An inspection of the correlation
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matrix revealed that all correlations between independent variables were below the
.80 cut-off level prescribed by Lewis-Beck (1980}, Therefore, the assumption of.

muliticollinearity was met.
Qutliers.

Cook's D statistic (Rawlings, 1988) was used to detect the presence of outliers.
Calculation of the Cook's D equation {i.e., 4/181) identified the cut off point for
outliers to be .02. A number of casea generated Cook’s D values in excess of the .02
cut off and were eliminated from subsequent analyzis, Based on the argument that
the less'extt"eme outliers revealed by further application of the Cook's D) statistic
would not compromise the general linear model of the data (Barnett & Lewis, 1978),
the process of ouflier elimination was terminated after one iteration. As discussed
E below, the reduced data set revealed linear relationships between the independent
- and dependent variables, Thus, it is apparent that elimination of outliers on the
basis of the Cook's D equation increased the linear fit of the model to the point

where the assumption of an absence o: outliers was met,

Linearity and normality.

Residual plots were generated to assess the multiple regression assumption of
linearity (see Appendix D). It should be noted that, because the acting-out hostility
subscale comprised items of different response lengths, the subscale was
standardised. To standardise the subscale the distribution of the scores was set to
have & mean of zero and a standard deviation «f one. The standardised subscale
generated a skewed distribution. The distribution of a scale d_qcs not effect the
measure of jts linearity (Cook & Weisberg, 1982). Indeed, a visual examination of
the residual plots revealed linear relationships between the independent and
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dependent variables. The normal probability plots (see Appendix E} revealed
relatively straigﬁt_]incs for al} variables (Lewis-Beck, 1980). Thus, the assumption of

normality was met.

Results of the Stepwise Regressijon Anaiyses

During the six month peried umdler review, the present sample experienced a
reduction in »xiety {sec Table 8.2). After zontrolling for the covariates age and
occupation (R2 = ,01), stepwise muliiple regression was used o determine how
much of the variance ip. change in anmetywas accounted for by the joint effects of
achievement striving, impatience irritability, acting-out hostility, anger-in and anger-
out _g.nd the frequency and durdtion of exercise. Results of the stepwise regression
are shawn ir Table 8.8. |

. Anger-out was significantly and negatively associated with chonge in amety
(F(1/128) = 6.27, p < .05; Beta = -,387), accounting for 4% of the variance. A further
3% of the variance in change in anxiety was accounted for by the duration of
exercise (F(1/128) = 4.23, p < .05; Beta = -.002). The relationship between duration
of exercise and change in anxiety was also negative. No support was founid for the
prediction that impatience irritability, acting-out hostility, anger-in .and the
frequency of excrcise would contribute significantly to change in anxiety. However,
as predicted, achievement striving did not yield a significant contributios to the

variance in change in anxiety.
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Table 8.8
Stepwige Regression 10j ge in Anxiety (N= 134)8

Variable entering equation Partial RZ  Model R2 Beta F- Statistic
Covariates:
Age 0,007 0.G1
Occupation L -1.905 1.10
Occupation 2 -0.614 0.12
Occupation 3 0.01 0.01 -l.048 0.30
Anger-out 0.04 0.05 0387  6.27
Exercise Duration 0.03 0.08 -0,002 4.23*
e p<.01
* p<.0b

a The removal of outliers, together with a listwise deletion of cases resulted
in the reduction of the sample size from 181 to 134.

b Dummy variables were created for the categorical variable occupation.

Note. The independent variables achievement siriving, impatience irﬁta.bi]ify, |
acting-out hostility, anger-in and exercise frequency did not contribute
significantly to the variance in change in anxiety.

Change in Depression

During the six month pericd, the depression levels of the present sample decreased
{see Table 8.2). Controlling for age and occupation, change in depression was
regressed on achievement striving, impatience irritability, acting-out hostility, anger-
in, anger-but and the frequency and duration of exercise (see Table 8.9). The
covariates accounted for 10% of the variance. Anger-out was negatively related to
change in depression (F(1/131) = 8.64, p < .01; Beta = -.185) and accounted for 4%
of the variance. Angepin was also negatively related to change in depressi;)n
{F{1/131) = 7.05, p < .01; Beta = -.209) and accounied for a further 4% of the
variance. Contrary to expectations, impatience irritability, acting-out hostility and
exercise frequency and duration did not conirvibute significantly to change in
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depression. As expected, achieveraent striving did not contribute to the variance in

change in depression,

Table 8.9

Stepwise Regression fp, ¢ in Depression (N= 133}8
Variable entering equation Partial R%  Model R2 Beta F- Statistic
Age 0.036 1.96
Occupation 1P -0.912 1.35
Occupation 2 «0.603 0.5¢
Occupaticn 3 0.10 0.10 -0.172 - 004
Independent variables:
Anger-out 0.04 0.14 -0.185 8.64%
Anger:in _ . 0.04 .18 -0.200 7.00%

*k p<.01

a The removal of outliers, together with a hstmse deletion of cases resulted in
the reduction of the sample size from 151 to 138.

b Dummy variables were created for the ftegorical variable occupation.

Note. The independent variables achievement, striving, impatience irritability, acting-
out hostility and exercise ﬁ'equently and duration did not contribute
significantly to the variance in change in depression.

Change in VOgmax

As can be seen from Table 8.2, the present sample’s VOomax levels increased
during the six month period. A regression was performed between the increase in
VOgmax and achievement striving, impatience irritability, acting-out hostility,
anger-in, anger-out, and the frequency and duration of exercise, after controlling for
age and occupation (see Table 8.10). The covariates accounted for 5% of the
variance. Contrary to predictions, none of the five Type A components contributed
significantly to the variance in change in VOgmax. As predicted, exercise duration
was significantly and positively associated with change in VOgmax (F{1/130] =
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4.70, g < .05; Beta = 8.7x104), and accounted for 3% of the variance. Exercise

frequency @id not contribute significantly to the variance in change in VOomax.

Table 8.10

Stepwise R ion for in Vi = a
Variable entering equation PartialR2  Model B2 Beta F- Statistic
Coveariates:
Age _ -0.055 5.56%
Occupation 1P ' 1.221 2.42
Qccupation 2 1.445 3.27
Occupation 3 0.05 0.05 1,038 1.52
Exercise duratinn 0.03 0.08 8. 7x104 4. 70"

* p<.05

a The removal of outliers, together with a listwise deletion of cases resulted in
the reduction of the sample size from 181 to 13&.

b Dummy variables were created for the categorical variable occupation. The
number of dummy variables is defermined by subtracting one from the
original number of categories defining the categorical variable.

Note. The independent variables achievement striving, impatience irritability, anger-
in, anger-out, acting-out hostility and exercise duration did not contribute
significantly to the variance in change in VOgmax.

Discussion

N .'I
g

The aim of the present study was tv develop and test a multidimensionu z;cwdel of
Type A and exercise predictors of CHD patients’ psychological and physiological
health. To this end, a theoretically based model of CHD patients' Type A behaviour
was proposed m Chapts~ 4, The development and empirical assessment of the
theoretical mode] in Chapter 7 yielded a measure appropiate for use on CHD
patients, namely, the Type A Component Questionnaire. Using a further sample of
CHD paﬁenfs, the present study assessed the relationship between the Type A

Component Questionnaire and the measures of exercise complance argued for in
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Chapter 3 on the one hand and changes in anxiety, depression and maximal oxygen
uptake on the other {see Chapter 2).

Int the period under review, the present sample expeﬁ&lced the expected reduction
in anxiety and depression and increase in meximal oxygen uptake (see Table 8.2),
indicated by past research {e.g., Brown & Munford, 1984; De Geus et al., 1993; Erb
et al., 1979; Kavanagh et al., 1977; Roth, 1990). Thus, the relationships between
the Type A and exercise components and changes in the outcome variables should
be interpreted in terms of the direction of the changes which occurred in anxiely,
depression and maxims} oxygen uptake. The results of the present study are
- discussed in relation to extant theory and past research. Following the
interpretation of results is a discussion of the theoretical and practical implications
of these results and the limitations of the study.

Fromn the summary of results depicted in Figure 8.3 it is evident that Type A and
exerc'se compliance components are differentially assom'ated{ with CHD patients'
changes in anxiety, depression and maximal oxygen uptake. Si)eciﬁcally, high levels
of anger-out and a longer duration of exercise predict a smallter reducﬁﬁn in anxiety.
Conversely, achievement striving, impatience irritability, hostility, anger-out and the
frequency of exercise do not predict changes in anxiety. An increase in anger-in and
anger-out predicts a decrease in the reduction of depression but achievement
siriving, impatience irritability, hostility and the frequency and duration of exercise
are unassociated with a change in depression. While none of the five components of
Type A behaviour is associated with maximal oxygen uptake, increases in the
duration, but not the frequency, of exercise predict improved maximal oxygen
uptake. These results highlight the inadequacy of using global measures of Type A
behaviour and unidimensional measures of exercise compliance to predict health
outcomes of CHD patients. The results of the present study are discussed in more
detail below.l
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Impatience/
Irritability
Hostility : | Amzigetym
Anger - In
Change in
Anger - Out Depression
Achievement
Strivi
- Change in
Exqrmse Maximal Oxygen
Frequency Uptake
Duration ) ——» Negative Relationship

-------- #» Pogitive Relationship
in Ansiet

The results of the present study support the hypothesi« that Type A components are
differentiaily related to psychological health, Specifically, they show that high levels
of anger-out are negatively asscciated with a reductiont in anxiety. This implies that
high levels of anger-out predict a smaller reduction in anxiety. The present resulis
alsp support the hypothesis that achievement striving is unrelated to anxiety.
However, the present results failed to support the hypothesis that impatience
irritability, hostility and anger-in would predict smaller reductions in anxiety. In the
present study, the duration of exercise was also negatively associated with a

reduction in anxiety, while the frequency of exercise was unassociated with anxiety.

It was hypothesised that increases in anger-out would predict a change in anxiety. A
spontaneous reduction in anxiety is expected to occur in the majority of CHD

patients in the period of recovery {Brown & Munford, 1984; Roth et al., 1990).
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Relationships bet;ém anger-out and anxiety have been reported ‘n past research
{e.g., Edwards & Baglioni, 1991; Spieiberger et al., 1985]. Therefore,\.it was expected i
that anger-out would lessen the anticipated reduction in anxiety. The present
sample did, indeed, experience a reduction in anxiety over time. The negative
relationship between anger-out and reduction in anxiety found in the present study
suggests that high levels of anger-out limited this reduction in anxiety. Thus, the
hypothesis linking anger-out to a change in anxiety was supported: |

The expression of angerﬁmctmns as a means of exerting control over factors
associated with goal achievement (Glass & Carver, 1980). The present result may
then be atizributed to Type A's propensily to express anger at anyone or anything
which threatens to impede the desired high rate of achievement (Hassmén et al.,
1993}). The perpetual struggle to maintain control increases Type A's anxiety {Ray &
Simons, 1982). The period of recovery from CHD is characterised by humerous
physical and psychological impediments to achievement (Erdman, 1990}, Type A
CH patients are known to cxpress considerable anger in response to these
impediments (Budnick, 1991). While CHD patients can ezpect to feel less anxiety as
time passes (Brown & Munford, 1984), the persistent expression of anger is lkely to
limit this reduction in anxiety.

A review of the literature faileci to yield any research which has examined the impact
of anger-out on CHD patients' reduction in anxiety, However, partial empirical
support for the present result is provided by Edwards and Baglioni {1991) and
Spielberger et al. (1985) who report that anger-out predicted anxiety in samples free
of CHD. Thus, from the results of the present and past research it is possible to
conclude that anger-out exerts a negative effect on the anxiety levels of both healthy
individuals and individuals with CHD.



Relationships between anger-out and snxiety have been reporl:éd in past research -
(e.g., Bawards & Baglioni, 1991; Spielberger et al., 1985). Therefore, i was expected
that anger-out would lessen the anticipated reduction in anxiety. The present
sample did, i}meed, experience a reduction in anxiety over time. Tho negative
relationship betweexi anger-out and reduction in anxiety found in the present study
suggests that high levels of anger-out limited this reduction in anxiety. Thus, the
hypothesis linking anger-out to a change in anxiety was supported.

The expression of anger functionsg as a means of exerting control ww(iactors .
associated with goal achievement (Glass & Carver, 1980). The present result may
~ then be attributed to Type A's propensity to express anger at anyone oranythmg
which threatens to impede the desired high rate of achievement (Hassmén et al.,
1993). The perpetual struggle to maintain control increases Type A's apxiety [Ray &
Simons, 1982). The period of recovery from CHD is characterised by numerous
physical and psychological impediments to achicvement (Erdman, 1580). Type A
CHD patients are known to express considerable anger in respoase io these
impediments (Budnick, 1991). While CHD patients can expect o feel less anxiety as
time passes (Brown & Munford, 1984), the persistent expression of anger is likely to
limit this reduction in anxiety.

A review of the literatu « fafid to yield any research which has examined the impact
of anger-out .O‘.FL CHD patients’ reduction in anxiety. However, partial empirical
support for the present result is provided by Edwards and Baglioni {1991) and
Spielberger et al. (1985) who report that anger-out predicted anxiety in samples free
of CHD. Thus, from the results of the present and past research it is possible to
conclude that anger-out exerts a negative effect an the anxiety levels of buth healthy
individuals and individuals with CHD.
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The present result may be explained further by the gﬁ)alaﬁonship between poor self-
esteem and anger-out and increas#st anxiety (Kernis et al., 1980; Price, 1982}, Anger
expression is often a response to tif to self-esteern (Kernis et al., 1989), The
sense of physical vulnerability, coupled with the inability to regain the level of
achievement that they were able to maintain prior to tho disease challenges CHD

patients’ self-esteemn (Budnick, 1991). Those who have an unstable seif-esteem .

typically attempt io protect themaelves from such challenges by expressing anger
and denyjvg the legitimacy of assaults on their self-esteem {Fishman Alschuler &
Alschuler, 1984; Kernis et al., 1989). Dempite such atterpts, these individuals are
oﬁmleﬁ:mththepmepmmatthcym unable to manage seif-esteem threats
which resulis in high levels of anxiety (Handum, 1991; Martocchio, 1994). It may be
that the present saxple’s perceived failire o stabilise esteem in the months of
recovery generated high levels of anger-out, which in turn limited their reduction in
anxiety. However, as seli-estoemn was not assessed in the present study, it remains
for fature research to eap&ouf the potential relationship between self-esteem, anger-

Cmﬁ-my'to expeciations, exercise duration was negatively associated with change in
anxiety in the present atudy.. This suggests that the more time CHD patients spend
exercising, the less will be their reduction in anxiety. The ability to increase the
-duration of their exercise is thought to enhance CHD patients’ sense of mastery (De

Geus et al.,, 1993), their tolerance of the somatic symptoms of anxiety {(Hughes,

1984), and by association, the symptoms of CHD {Weg, 1985}. It is also thought to
reduce the fear of reinfarction (Scloff, 1978b). The benefits derived from increased
exercise duration are likkely to coniribute to the reduction in anxiety typically seen in

the months following CHD dfagnosis (Brown & Munford, 1984).

Past research into the relationship between exercise compliance and anxiety is
equivocal. A reduction in CHD patients’ anxiety following participation in an exercise
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programme ﬁaa been demonstrated in & number of studies (e.g., Erdmar et al,,
1086; Folking, 1976; Shepard et al,, 1985; Stern ef al., 1983). Other studies :.g.,
De QGeus et al, 1993; Stern &_Ipleazy, 1981; Van Dixhoorn et al.,, 1983) have
revealed an increase in anx'ety following a period of exercise compliance. One
expianaton which .has been offered for the increase in anxiety in these studies is
that exercise tyuining increases both psychological and physical mobilisation which
results in increased tension levels among anxious individuals (Stern & Cleary,
1081). Despite these equivocal findings, a number of researchers (e.g,, Brown &
Munford, 1984; Kavanagh et al., 1977; Roth et al., 1990; Stern ¢t al., 1976] argue
that CHD patients experience a spontaneous recovery from feelings of anxiety within
the six months following a carfﬂac event. The negative relationship between the
duration of exercise and charxge in anxiety found in the present study implies that
exercise duration Hmits tids reduction in anxiety, An explanation for the present
result lies in CHD patients’ persistent fear of death,

Like exercise, anxiety iz accompanied by somatic symytoms such as palpitations,
breathlessness and fatigue (Ledwidge, 1980). These symptoms are also signs of
cardiovascular distress (Weg, 1985). Learning to associate these symptoms with
exercise duration rather than cardiovascular distress should reduce patients' fear of
suffering a heart attack, snd consequently, their anxiely. However, patients' fear
may be so unwavenng that they interpret the symptoms produced by exercise as
signs of cardiovascular distoess. Perceived physical danger is asscciated with
anxiety (Mathews, 1990). This situation will be exacerbated if patients perceive their
disease to be more severe than their medical advisors have determined it tg Ve
(Rejeski et gl,, 1985). If patients mistrust the accuracy of their diagnoses, then
compliance with the exercise prescriptions based on these diagnoses is likely to
generate a fear that exercising for the required duration will result in a heart attack,
It is possible that the present sample associated the symptoms of increased exercise
duration with the symptoms of CHD, Therefore, the fcér that the duration
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component of their prescriptions was beyond their physical capabilities, and had
potential dire consequences, may have retarded the present sample's reduction in

anxiety.

indirect support for this contention is provided by seversl studies (e.g., Cay et al.,’

1973; Smgh et al, 1970; Stern et al, 1976) which revealed that a substantial
number of CHD patients continue to demonstrate anxiety for as lorg as two years
after diagnosis. In each of these studies, CHD patients attributed their anxiety to the
fear that physical exercise would e¢ither exacerbate their physiological condition or
result in a heart attack (Cay et al., 1973; Singh et al., 1970; Stern et al., '1976).

The argument that the duration component of exercise generated fear becomes
plausible in the light of a comparison between the prescribed and actual duration of
exercise performed by the present sample. The present sample were expected to
exercise for 30 to 45 minutes, three times a week depending on the results of their
stress tests. This translates to 36 to 54 hours for the six month period. As can be
seen from Table 8.2, the average amount of time the present sample spent exercising
over the six month period was just over 31 hours. K is possible that patients’ fear
regarding the consequences of complying with the duration "component contributed
to their habit of exercising for less time than was prescribed.

The comparison between the prescribed and actual exercise duration provides
support for the aforementioned argument that patients' fear associated with exercise
duration hmited their reduction in anxiety. The compatison also highlights the
possibility that the present sample invested insufficient time in the exercise duration
component for it to exert a positive effect on anxiety. Withqilt exercising for the
prescribed amount of time, the present sample may not have reached the level of

fitness associated with 2 Jiuction in anxiety {Cupelli et al., 1984; Oberman, 1983).
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If the CHD patienits in.the present sample evaluated their persistent failure to meet
the prescribed exerc;l‘ae duration goals negatively, they sre likely to heve experienced
less of a reduction in anxiety. While failure to achieve motivates some individuals to
expend greater effort, it results in a syndrome of frequent failure for others {(Ward &
Eisler, 1987). For these individuals, frequent failure results in a dysfunctional self-
evaluation system. Individuals who are prone to evaluate themselves negatively, are
quick to devalue their actual performance on the grounds that it failed to meet
prescribed standaerds, regerdiess of whether such performance was adequate or not
(Ward & Eisler, 1987). Frequent failure to achieve performance goals and the
devaluation of actual performance results in a global sense of personsi
incompetence, and uliimately, anxiety {Price, 1982; Schwartz et al., 1986). It is
feasible that, because the duration component inspired fear among the present
sample, they consistently failed to exercise for the prescribed amount of time. The
fear associated with the duration of exercise would have diminished the reduction in
anxiety. Correspondingly, the failure to exercise for the amount of time necessary to
achieve the fitness level associated with improvemen% in psychological condition
would have.further compromised the reduction in anxiety. So tow would the : nse of
persistent failure have limited the reduction in anxiety. Thus, while the negative
relationship between exercise duration and ctiange in anxiety is contrary to the
present hypothesis, it is conceptually defensible.

As predicted, achievement striving wag not associated with change in auxiety, This
finding supports the belief that achievement striving is associated with performance
and not measures of health. Type A's high in achievement striving demonstrate a
preierence for tasks which are difficult and require effort (Feather & Volkmer, 1991).
If the effort and difficulty inherent to the process of rehabilitation and rvecovery is
compatible with the preferences of individuals high in achievement stri.ing it follows
that they are likkely to regard the process as a performance challenge rather than a
source of anxiety. Fhould this be the case, then achievement striving would not be
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|
associated with amﬁety.\tgge fodlure for achievement striving to predict change in
anxiety in the present Stt;&}\ is consistent with past research (e@., Edwards &
Baglioni, 1991}, It is also conms\mt with research de;ponsn-aung that achievement
striving is unrelated to measures olchealth {e.g., Barbﬁg & Charbonneau, 1992),

i L
The hypothesised relationship between impatience irritability and anxiety was not
demonstrated in the present study. This result is inconsistent with past research
which has revealed relationships b tween impatience irritability and anxiety (e.g.,
Edwards & Baglioni, 1991; Edwards et al., 1990b}. This result is also surprising
given the conceptual link between impatience irritability and anxiety outlined below.
Type A's positive p.mepﬁon of self is governed by their ability to maintain a high
level of acquisitions and achievemenis (Furnham & Linfoot, 1987; Lee, 1992).
Consequently, Type A's demonsh’até impatience irritability when their attempts to
maintain esteem through acquisitic 1s and achieverments are frustrated (Furnbam,
19G0b; Perry et al., 1990; Price, 1982). Type A's impatience irritability can be seen
5.3 a response to their fear of losing the achievements which they believe define them
as worthwhile individuals. A primary antecedenf of anxiety is the fear of losing
something which is vital to the maintenance of esteera (Drever, 1958}.3\i\iurewer, the

need for a rapid rate of achievement generates the tension, restlessness and frenetic

behaviour which characterise anxiety (Cattel & Scheier, 1976; Schomer, 1985; Yuen

& Xuiper, 1992). As recovery from CHD is slow and requires steady effort over an
indefinite period of time (Feather & Volkmer, 1991; Fletcher et al, 1992}, it was
proposex that, by its very nature, the process of rehabilitation would frustrate Type
A's need for rapid achievement, and cénsequenﬂy result in impatience irritability.
Further, CHD patients’ increasing impatience irritability with the inability to
maintain self-esteem would predict a change in anxiety.

Becker and SuLs (1982) provide a possibi¢ explanation for the absence of a
relationship betwecn impstience irritability and change in anxiety found in the
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present study. They suggest that, in certain situations, the achievement siriving
component may override the impatience irritebility component. In thes. ~Laaiions,
the Type A devotes more time and energy than usual to a given activity (Becker &
Suls, 1982). Type A's seek out personal challenges which carry the potential for
achievement (Bryre & Rosenman, 1986; Ganster et al., 1591}, However, Type A's
high in impatience irritability also demonsirate anxiety when such challenges
-cquire slow, but considerable, effort {Feather & Volkmer, 1991). If successful
adaptation to CHD is perceived as a worthwhile achievement, and it is recognised
that the accomplishment thereof requires steady and time consuming effort, Type A
CHD patients may overcome their impatience irritability with the slow nature of the
process. In t&rms of this possibility, the achievement striving component reported to
be unassociated with anxiety, rather than ..e impatience irritability component, wil
dominate Type A CHD patients’ behaviour. Hence, the ahsenice of a velationship
between impatience irritability and change in anxiety.

‘While Becker and Suls' (1982) suggestion provides a possible explanation for the
present result, it is highly speculative. As a literature search failed to identify any
past research which has examined Type A CHD patients' achievement striving and
impatience irritability in relation {o a change in anxiety, the relative roles of the two
components and the interaction between them will need to be established in future
research. |

Contrary to predictions, hostility was also not. associated with change in anxiety in
the present stud;. Hostility is characterised by hyper-vigilance and insecurity. The
belief that other people are set on undermining their control causes hostile
individuals to be hyper-vigilant {Hurt, 1984} and results in repeatsd acts of
aggression toward objects énd other people {(Houston & Vavak, 1991). Both hyper-
vigilance and a combative mode of response art asscciated with increased anxiety
(Matthews, 1990; Ray & Simons, 1982). Hostile individuals’ underlying feelings of
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insecurity regerding their capabilities are similarly associated with anxiety {(Houston

& Vavak, 1991; Yuen & Kuiper, 1992},

CHD threatens feelings of c_ontml and security {Budnick, 1991; Rejeski et &l,, 1985;
Wilson-Barnett, 1979). In the development of the present model, it was proposed
that the threats posed by CHD woudd illicit hostility among predisposed individuals.
As a reiationship between CHD patients’ hostility and anxiety has been found in
past research (e.g., Cleveland & Johnson, 1962), it was further proposed that this
hostility would predict & change in anxiety. However, this relationship did not ocour
- in the present study. '

While CHD may impose the feelings of loss of control and insecurity associated with
hostility, active participation in a rehabilitation programme serves to restore conirol
and security (Soloff, 1978a; 1978b). In & period of recovery, the constraints of
hospital care are removed and the involvement of medical professionals is reduced
to the extent that patients are forced to take control of their health (chéski et al.,
1985}, In accordance with this, exercise based cardiac rehabilitetion programmes
are structured in such a way that control of the process of recovery is placed in the
hends of the individual (Cay ct al, 1985). The ability to control the process of
recovery by actively participating in an exercise programme provides hostile
individuals with a constructive means of fulfilling their need for control. As the focus
of this control is on individual performance, hostile individuals have less need and
opportunity to display the acts of aggression associated with increased anxiety (Ray
& Simons, 1982}, Further, the ability to exert considerable physical effort reduces
inherently hostile patients’ feelings of insecurity regarding their life expectancy, and
consequently their feelings of anxiety (Soloff, 1978b). Thus, it is possible that the
way in which the rehabilitation pregramme is structured serves to reduce the
feelings of loss of control and insecurity and the combative mode of response linking
hostility to anxiety.
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An explanation for the absenge of a significant rdatonalnp may also lie in the type
of hostility measured in the' present study. Like Type A behaviour, hostility is a
multidimensional construct (Dembroski & Costa, 1987; Suarez & Williama, 1990).
Selection of the acting-out hostility subscale in the present study was based on its
concepmal similarity to the type of hostility described in Friedman and Roaenmans
{1974} definition of Type A behaviour. In the original definition of Type A behavmur,
hostility was described as expressed aggression and represented antagonistic, rather
than neurotic, hoshhty {Engebretson & Matthews, 1992; Matthews & Haynes, 1986;
Siegman et al., 1992). The acting-out hostility measured in the present study reflects
the expressed aggression associated with antagonistic hostility (Fotlds et al., 1960).
A further motivation for measuring the acting-out dimension of hostility was that it
is & better predictor of CHD than neurotic hostility {Carmody et sal.,, 1989;
Dembroski et al., 198%), However, past research {e.g., Carmody et al.,, 1989;
Dembroski 8 Coste, 1987; Siegman et al.,, 1987) indicates that neurotic hostility
may be more closely associated with anxiety than acting-out hostility. Though
acting-out hostility may have been the more appropriate dimension for the overall
examination of the Type A behaviour of CHD patients and its effect on physiological
heali:h, it may not have been appropriate for an assessment of change in anxiety.

The present study did not yield the hypothesised relationship between anger-in and
change in anxiety, Like anger-out, anger-in is a product of Type A CHD patients'
feelings of physical vuhxuabﬂ;ty and the:u' frustration with the limited ability to
control the rate of achievement in the period of recovery (Erdman, 1990). Some Type
A's may believe that the outward manifestation of these feelings will jeopardise their
public image of strength and control (Price, 1982). Hence, the inclination among
certain CHD patients to suppress thejr anger (Erdman, 1990).
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The chronic and extreme effort needed 1o suppress anger in.reases both anxiety
(Cochrane, 1973) and blood pressure {Baer et al., 1979; Budnick, 1991; Manuck et
al., 1985). Among CHD patients, physiological fuctors are more predictive of
prognosis than psychological factors (Palmer et al., 1992). It is possible, then, that
anger-in has a greater effect on physiologicai outcomes such as increased blood
pressure than it does on psychological outcomes such as anxiety, to the extent that
the former overrides the latter {Palmer et al., 1992). The inore dominant relationship
between anger-in and blood pressure may .expl,ain the absence of a relationship
between snger-in and change in anxiety found in the present study. However, as
blood pressure was nof assessed in the present siudy, the cogency of this
explanation will need to be determined by future research.

It was further hypothesised that the frequency of exercise would predict 2 reduction
in anxiety. Attendance of an exercise programme is believed to distract from daily
stressors, provide social support and reinforcement and consequently, reduce
anxiety (Roth et al., 1990). However, frequency of exercising was not related to
reduction in anxiety, The present result is inconsistent with existing theory
concerning the beneficial effects of regular attendance of an esxtercise programme on
psychological condition (Erdman et al., 1986; Folkins, 1976; Shephard et el., 1985;
Stern et al., 1983). This result is howeves, consistent with past research which has
failed to find any relationship between exercise frequency and reduced anxiety (De
Geus et al., 1993; Pauly et al., 1982). It is plausible that, contrary to extant theory,
individual differences in aerobic fitness are the result of a healthy psychological
predisposition. This would suggest a reversal of cause and effect wherein, exercise
programmes attract individuals who are mmnsacally psychologically adjusted,
confident and congenial and who have the discipline and energy to comply with long
termn exercise regimens (De Geus et al., 1993). In turn, this would imply that the
present resuilts are a product of self-selection bias and that CHD patients suﬂ'e_ring

acute anxiety elect not to participate in the exercise programme. To determine the
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efficacy of this possibility, the present sample’s measure of anxiety taken on
admission to the exercise programme was correlated with the éxerdse frequency
measure. This analysis yiclded a significant (p< .01} negative correlation between the
Time 1 measure of anxiety and exercise frequency. The inverse rclatiohship suggests
that lower levels of anxiety on admission are associated with higher levels of exercise
frequency. It is thus feasible that the present result can be attributed to self-

selection bhias.

An alternate explanation is that individuals who are in the poorest psychological
condition are typically those who derive the most benefit from attending an exercise
programme (Altchiler & Motta, 1994; Desharnais et al., 1993). From Table 8.2 if is
evident that the present sample's average anxiety scores fall well below the 38 cut-
off point required for a disgnosis of clinical anxiety (Cattell et al., 1968). As the
present sample do not fit into the category of the clinicelly anxious, it is posé.ible
that they are too psychologically normal for exercise to have exerted an effect,
Reductions in anxiety following attendance of an exercise programme have been
demonstrated in samples of clinically anxious samples, but not in samples
characterised by low levels of anxiety {e.g., De Geus et al., 1993; Desharnais et al.,
1993). Thus, a possible cause of the absence of a relationship between exercise
frequency and a reduction in anxiety may be the low levels of anxiety of the present

sample.

The low levels of anxiety seen in the present sample do not discredit the possibility
that anxiety is a typical consequence of CHD. The majority of patients will
experience a redﬁcﬁon in anxiety in the first six months of recovery (Brown &
Munford, 1984). While the intervening period between experiencing a cardiac event
or related surgery and admission to the programme is typically shorter than six
months, it may have been sufficient for patients to reach a state of relative
psychological stabiiity (Giese & Schomer, 1986), It is possible that most of the

- 263 -




reduction in anxiety occurred prior to admrission. As there is a point after which a
reduction in anxiety no longer occurs {i.e., a fioor effect) (Altchiler & Motta, 1994}, it
is not surprising that the present study failed to yield a relationship between thre

frequency of exercise and a reduction in anxiety.

The present results point to the complexity of CHD patients’' behaviour., While anger-
out predicted less reduction in snxiety, achievement striving, impatience irritability,
anger-in and hostility did not. These results highlight the need to define and
operationsalise Type A behaviour as a multidimensional construct . nd support the
current trend of differentiating between the toxic and benign components of Type A
behaviour. However, the present results suggest that the benign and toxic
categorisation of the five components recommended by past research on healthy
samples (e.g., Bluen et al.; 1990; Dembroski et al., 1985; Helmreich et al., 1988;
QGanster =t al., 1991; Spence et al., 1987) does nat apply to CHD patients, In other
words, research linking impatience irritability, anger-in and hostility to the anxiety
levels of healthy individuals renders the toxic classification of these components
appropriate for samples free of CHD, The present results indicate that the effect of
impatience irritability, anger-in and hostility on CHD patienis’ levels of anxiety is
benign. Consequently, the toxic classification of these components is iﬁappropriate
for models of CHD patients’ Type A behaviour. These results support the contention
that there ié a fundamcntal difference between the Type A behaviour of healthy
individuals and individuals with CHD and its effect on the respective groups’ levels

of anxiety.

The present resuits also highlight the multidimensional nature of exercise
compliance and the differential effects of its components. Exercise duration was
negatively associated with reduction in anmet_v, while exercise frequency was
unassociated with anxiety in the present study. These results demonstrate the

inadequacy of using exercise. frequency as the single measure of exercise
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compliance. On its own, a measure of exercise frequency establishes how often
patients attend the exercise programme but says nothing of their actual exercise
performance. It is not surprising then, that use of exercise frequency as a measure
of compliance fails to ﬁe!d & relationship betwem e:_zcrcise performance and anxiety.
Conversely, exercise duration provides g, measure of actual exemse performance.
Therefore, use of exercise duration as a meass're of compliance makes it possible to
identify the underlying mechanisms linking exercise to anxiety. In summary, the
present assessment of the predictors of a reduction in anxiety emphasises the
importance of developing multidimensional models of Type A and exercise behaviour
which are specific to CHD patients.

;C_h_anve, in Depression
In the present study, both anger-in and anger-out were negatively related to
depression, As predicted, achievement striving was unrelated to depression.
Contrary to expectations, impatience irritability, acting-out hostility, exercise
frequency and eg’;crmae duration were aiso unrelated to a change in depression.

The present study vielded negative relationships between anger-in and reduction in
depression and anger-out and reduction in depression. Both anger-in and anger-out
reflect resentful responses which sustain feelings of anger {Harburg et al., 1991).
The fact that both modes of anger expression were negaﬁely associated with change
in depression supports the contention that anger is maladaptive regardless of
whether it is suppressed or expressed (Taylor & Cooper, 1988). The present resnlts
suggest that, whether CHD patients elect to suppress or express their anger, the
negative impact on their level of depression is the same, In view of the similarity of
results, the relationship between anger-in, anger-out and the reduction in

depression will be discussed concurrently.
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Among CHD patients, depression has the potential of becoming seli-perpetuating
{Brown & Munfore, 1984). The inability to resoive éngér, coupled with the
subsequent experience of depression, leads CHD patients to believe that they are
failing to manage the stress of CHD (Budnick, 1991; Schwartz et al., 1986). Feelings
of failure compromise esteem further and result in more depression {Novaco, 1976;
Powell et al., 1993; Yuen & Kuiper, 1992). This self-perpetnating cycle is not typical
and the majority of CHD patients overcoine their initial depression in the months of
recovery {Brown &. Munford, 1984). In accordance with fhe typical process of
recovery, the present sample experienced a reduction in depression between Time 1
and Time 2 (see Table 8.2). However, the negative relationship between anger and
depression found in the present stidy suggests that high levels of anger-in and
anger-out diminished this reduction in depression.

£
[

Confidence and esteem is comproamscti bv the limitations on goal a.ch;ievcmcnt
imposed by CHD {Brown & Munford, 1984; Johnisrz & Morse, 1990). The resulting
negative perception elicits enger among CHD patients (Berkowitz, 1983; Budnick,
1991). CHD patitmts who are unable to transform the anger derived from their
change in health status, and the corresponding limitations into socially acceptable
forms of behaviour, often suppress their anger (Hackett, 1985). Suppression of
anger may leave individuals with the feeling that they are unable to cope with stress
{Novaco, 1976; Powell et al., 1993). This perception may, in turn, undermine esteem
and create the hopelessness and helplessness associated with depression {Beck,
1970; Erdman, 1990).

Externalising conflict enables outwardly angry individuals to divert attention from
their feelings of negative esteem to the faalmgs of others. By expressing their anger,
individuals are abte to present themselves a: potent, determined, in charge and
ultimately, able to manage stress effectively {Novaco, 1976). However, the expression
of anger dovs not remove the underlying negative esteem (Budnick, 1991). Further,
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any gains in superficial esteem are counteracted by the damage to interpersonal
relationships and the comi *juent social alienation and loneliness caused by
irrational.outbursts of anger (Budnick, 1991}. A persistently poor esteem, together
with social alienation and loneliness, contributes to depression (Siegal & Alloy,
1990; Weisse, 1992). Thus, from the present results, it is evident that the presence
of anger, be it suppressed or expressed, retards the natural process of recovery from
depression. Partial support for the present results is provided by Biaggio and

Godwin {1987) and Spielbergef et al. {1988}, who found that anger-in and angepout

had a negative impact on depression.

As predicted, achievement striving was unrelated to depression in the pfesent study,
Individuals characterised by high levels of achievement striving are dynamic,
energetic, persevering amnd quick to t.ake initiative (Price, 1982]. These
characteristics are diametrically opposed to the apathy and passivity which
accompany depression (Finman & Berkawitz, 1989). Kavanagh et al. (1975)
maintain the;t CHD patients who are characterised as driving, ambitious and goal
oriented do not experience depression. This result conforms to the widespread
theory that achi ;vement striving behavicur is associated with performance and not
health {¢f. Furnham, 19%0a), This result also conforms to past research which has
found that achievement striving is not associuted w.w depression (e.g., Bluen et al.,
1990; Chesney et al., 1981; Edwards & Baglioni, 1991).

Th : hypothesised relationship between impatience irritability and change in
depression did not oceur in the present study. The hypothesis relating impatience
irritability to a change in depression was, again, based on Type A's need to maintain
a high level of esteem through acquiring and acly ¢ving as much, in as lttle time, as
possible {Furnham, 1990b; Price, 1982), Price (1982) maintains that impatience
irritability is a product of Type A's intolerance and disapproval of any incompetence
or delays which threaten their rate of achievement, and consequently, their sense of
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esteem. In terms of this definition, impatience irritability is a bi-product of Type A's
attempt to overcome negative self-esteem through a hlgh jevel of achievement
(Burke, 1984; Furnham, 1990b). The nec” to fulfil seemingly impossible goals
generates the rapid, but msdm:cted behaviour and unwarranted time pressure
associated with depression (Edwards & Baglioni, 1991; Yuen & Kuiper, 1992). Poor
self-esteem is further exacerbated by the negative opinion others have of individuals
high in impatience ﬁtitgbi]ity (Steinkamp, 1990). Negative feedback from social

networks contributes to d"{‘g_pression {Brown & Munford, 1984).

i
i

Given the relationship between impatience irritability. poor seli-esteen and
depression established in the literature, it was assumed that the relationship
between impatience irritability and depression would be compounded within t{
context of cardiac rehabilitation. Thus, following developmer.xt of the present model,
it was hypothesised thet among individuals high in impatience irritability, the
limited ability to achieve in the period of recovery from CHD, and the negative
response from others to their behaviour, would result in a loss of esteem.
Consequently, the reduction in depression expected to occur in the months of
recovery would be diminished. cdntraxy to this hypothesis, impatience irritability

was unassociated with change in depression.

The present rem ¥ can be atiributed to the difference beﬁveen the Type A behaviour
of healthy m&iﬁduals snd CHD natients, and the different effect it has on the two
groups' heaith (Abbott # Peters, 1988; Orth-Gomér & Undén, 1990). In view of the
risk of recurrent CHD), patients are encouraged by medical practitioners and
significant others to reduce the toxic componants of their behaviour (Dembroski &
Costa, 1987), Knowledge of their increased risk alters Type A CHD patients' methods
of coping (Martin 3 Lee, 1992). In comparison to Me B's, Type A's are more willing
to recognise the consequences of the toxic components of their behaviour (Wright,

1988). Once aware of these consequences, Type A CHD patients gitempt to increase
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their chances of survival by mod:fmng the toxic components of their behavitiq.lr
(Evans, 1990; Haynes & m:tthews, 1088; Palmer et al, 1992). A mgmﬁcai\t
reduction in the toxic components ar Type A behaviour following CHD dlagnqtsm hRS
been demonstrated in past research (e.g., Friedman et al.,, 1986}, Type 4} CHD
patients are also more compliafit with medical regimens tl'wn Type B ﬁaﬁents
(Rejeski et al., 1985). Type A's positive response to rehabilitation is likely to result in
their psychological recovery occusring earlier aiid more completely than that of Type
B's (Rejesikd et al,, 1985). Type A CHD patients' modification of their behaviour may
result in their impatience irritability being rationalised to the extent that it no longer
exerts a negative influence on the naturel process of recovery from depreSmon

From the present result, it is evident that CHD patients” depression is not effected
by impatience irritability. The fact that this result is contrary to research which haé
revealed & positive relationship between impatience irritability and depression (e.g.,
Billings & Moss, 1982; Bluen et al., 1990; Edwards & Baglioni, 1991; Edwards ef
al.,, 1990a, 19905) among healthy samples supports the notion that the Type A
behaviour of CHD patients is fundamentally different to that of individuals free of

the disease, and consequently exerts a different effect on depression.

Further support for the contention that Type A CHD patients modify the toxic
components of their behaviour is provided by the absence of a relationship between
hostility and change in depression found in the present study. In developing the
present medel, it was hypothesised that CHD patients' hostility would have a
negative effect on. their recovery from depression. This hypothesis was based on the
belief that hostile individuals’ antagonistic, rude and uncooperative behaviour
hinders the goal achievement so important to ‘iype A's (Taylor & Cooper, 1988).
Further, Type A's failure to achieve creates the lack of esteem and feeling of
helplessness associated with depression (Hildebrand-Saints & Weary, 1989; Kernis
et al., 1989; Matthews, 1982).
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An additional factor linking hq»,shhty to depression in the htcrature is reduced socmi

support. With their offensive behaviour, hostile mdmduala can rely on little social

support (Barefoot et al., 1983; Christensen & Smth, 1993; Friedman & Rosenman,

1974), The paucity of social support may be exacerbated among those CHD patients

who have changed their employment status and consequently, have limited contact

with colleagues and friends (Ruberman et al., 1984), Decreased social contact

reduces the pogaibiliiy of affirmative feedback and leaves hosﬁie individuals with the:
sense of inadequacy associated with depression (Brown & Munford, 1984). Contrary

to existing theory and research (e.g., Biaggio & Godwin, 1987), this hypothesis was

not supported in the present study.

It is poasible that, in the interests of survivai, CHD patients target impatience
irritability and hostility for modification. Indeed, during the six month period of
review, the present sample demonstrated a dramatic reduction in hostility™.
Moreover, when the present sample was assessed on enitry to the programme,
hostility was significantly (p < .001) related to depression. Six months thereafter,
hostility was no longer related to depression. From these results it is possible to
deduce that, in the months of recovery, the present sample of CHD patients'
modified their hostility to the point that the effect of hostility on their recovery from
depression was nullified. ‘

It is evident from the literature, that Type A CHD patients’ modification of the toxic
components of their behaviour is often so successful that their behaviour
classification: prior to the disease is radically different to their classification following
CHD diagnosis (Heynes & Matthews, 1988; Matthews, 1988; Wright, 1988). While
the ahsence of a relationship between hostility and change in depression failed to

37 The mean standardised score for the acting-out hostility subscale went from .08 at Time 1
to 11.98 at Time 2. As the acting-out hostility subscale is reverse scored and has a five
point range, this represents a considerable reduction in hostitity between Times 1 and 2,
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support the present hypothesis, it contributes to the argument that attempts to
modify behaviour in the months of recovery results in a basic difference hetween the
Type A behaviour of healthy and CHD patient samples, and the effects thereof on

depression.

In addition to the Type A components, the present study assessed the relationship
between the components of exercise compliance and depression. Contrary to the
present hypotliesis, neither the frequency nor the duration of exercise predicted a
chenge in depression. Regular exercise of sufficient duration is believed to reduce
the deleterious impact of stress on paychological health in general antl depression it
particular {De Geus et al, 1990; Folkins & Sime, 1981; Kavanagh et al., 1977;
Selye, 1974). The means by which siress exerts a negative influence is through
heightened sympathetic activity (Verrier, 1087). Aerobic fitness is thought to reduce
both the sympathetic r4>sponse to stress and the recovery time from stress, and
consequently, lower levels of strain such as depression (De Geus ot al., 1990;
McQlynn et al., 1983). However, the present study failed to show that compliance
with the frequency and duration components of the exercise prescription had an

attenuating effect on the level of depression experienced by the present sample.

It may be that exercise does not, at least in the short term, have the hypothesised
attenuating effects on sympathetic activity. If exercise does not have a stabilising
effect on sympathetic activity, it is also unlikely to have an effect on depression.
Indeed, De Geus et al. (1990) have shown that a seven week exercise programme
failed to alter sympathetic responses to stress. A further study by De Geus and
colleagues (1993) has shown that the aerobic fitness derived from an eight month
cxercise programme was 1ot associated with an improvement in 2 number of
psychological variables, including depression. Martinsen (1987) has demonstrated
that with 30 to 60 minutes of exercise performed three times a week it is possible to
achieve aerobic fitness within six to eight weeks, but that the reduction in
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depression associated with exercise occurs in a considerably shorter space of time. -
From the results of both the present and past research it is possible to conclude
that the reduction i depresaion' may not be dependent on increased aerobic fitness
{(Altchiler & Motta, 1994; De Geus et al., 1993; Fletcher et al,, 1992).

The lack of significant results may also he a function ,of the level of depression
experienced by the current sample. It has been argued that exercise only tempers
the effects of depression in cases of severe depression (Shephard et al.,, 1985).
Indeed, Kavanagh et al. (19’?;;?) have shown that a four year exercise programme
reduced the depression of severely dcpresésed patients. The present sample's average
BDI depresmon scores of 7.59 at Time 1 and 6.40 at Time 2 fall below the cut-off
point of & reqtured fora chagnoms of severe depresmon [Endler et al., 1992)

In summary, ihe present results indicate thatlthe various components of Type A
behaviour have a differential effect on psychological health. Specifically, anger-in
and anger-out predict less reduction in depression, while achievement striving,
impatience irritability and hostility are not asﬁociated with a reduction in
depression. As the present results indicate that not all of the ‘toxic’ components of
Type A behaviour predict negative outcomes, the multidiinensional nature of the
construct and the differential effect of its components is confirmed, The results
support the view that thege it a difference between the Type A behavicur of healthy
individuals and individuals with CHD. Also indicated 'is the foxicity of anger in
respect to CHD patients’ levels of depression and consequently, the need to examine
the dynamics of anger in future research concerning CHD patients’ psychological
health. The relationship between CHD patients’ exercise behavigur and depression
will also require closer scrutiny in future research. The present study’s failure to
yield relationships between exercise duration and frequency and the reduction in
depression suggests that changes in depression are not contingent on increased
agrobic fitness. However, these results may aiso be a product of the low levels of
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depression of the present sample. In view of the pervasiveness of depression in the
general CHY) patient population {(Brown & Munford, 1984}, and the potentiat for
axercise to reduce severe depression, future research should attempt to identify the

point at which physical fithess exerts an effect on psychological health.
Change in Maximal Oxygen Uptake

Components of the present sample’s Type A snd exercise compliance behaviour were
assessed in relation to a measure of physical health, namely, maximal oxygen
uptake (Cohn et al., 1979; Cooper et al,, 1991; Desharnais et al., 1993; Uhl et al.,
1984). While the hypothesis stating that achievement striving would not be
associated with maximal oxygen uptake was supported in the present study, the
hypothesis stating that impatience irritability, hostility, anger-in and anger-out
would be negatively associated with change in maximal oxygen uptake was not
Support was found for the hy_pofhesis predicting a positive relationship between the
duration of exercise and the present samples' increase in maximal oxygen uptake,
but not for the predicted relationship between the ﬁ'equen-_::y of exercise and
maximal oxygen uptake. "

The present study found partial support for the hypothesis that compliance with an
exercise programme would predict physioclogical condition as measured by maximal
oxygen uptaks. Specifically, the duration of ezercise predicted an increase in
maximal oxygen uptake while the frequency measure did not. The present results
demonstrate that the frequency of exercise does not have an isolated impact on
cardiovascular condition. These results indicate, that while patients might attend
the exercise programme with the required frequency, Little physioiogical benefit will
be achieved unless this occurs for sufficient duration. That is, without exercising for
the required one to two hours per week {Oberman, 1983), patients will not activate
the relevant systeins needed to exert a physiolngical effect (Cupelli et al., 1984).
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The results of the present study are similar to those reported by Lakka et al, [1994),
where the duration of exercise correlated directly with meaximal oxygen uptake after
adjustment for age and year of examination. Further, both exercise dura.ﬁon_of a
minimum of two hours per week and maximal oxygen uptake were independently

and inversely related to the risk of myocardial infarction (Lakka et al., 1994}.

Much research has argued for the strong protective effect of exercise (Willich et al,,
1993). The - present findings question those studies which have measured
compliance exclusively in terms of attendance {e.g., Blumenthal et al, 1982;
Oldridge & Jones, 1983), These findings also provide a possible explanation for
some of the non-significant relationships between exercise frequency and improved
| phyaiologieal condition repc‘:rted by past research (e.g., Fontana, Kerns, Rosenberg,
Marcus, & Colonese, 1986) These results also question the practice in exercise
rehabilitatien of using attendance as a marker for compliance (Oldridge, 1988). The
present results showing a significani association between the duration of exercise
and maximal oxygen uptake support the argument for a relationship between
exercise and enhanced physiological condition,

As predicted, achievement striving was unrelated to maximal oxygen uptake in the
present study. This result is consistent with the theory and research which states
that achievement striving behaviour is unassociated with measures of health {e.g.,
Barling & Charbonneau, 1992; Ohman et al., 1989; Rimé et al., 1989; Spence et al.,
1987). However, contrary to predictions, none of the toxic components of Type A
behavicur predicted o decrease in maximal oxygen uptake. These results are also
contrary to past' research on healthy semples in which relationships between the
toxic components and indices of physiological health have been reported (e.g,
Christensen & Smith, 1993; Harburg et al., 1991; Jennings, 1981; Manuck et al,
1985; Ohman et al., 1989; Suarez & Williams, 1990; Svebak et al., 1992).
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The absence of a relationship between the toxic cb:ﬁponents and maximal oxygen
uptake found in the present study does not dispel the impottance of studying Type A
component s, but instead, adds to the increasingly widespread belief that the
processes underlying the initial development of CHD are not the same as those
influencing the incidence of recurrent CHD {Barefoot et al., 1989). The psychological
impact of CHD may vary according to behavioural type (Evans, 1990). It is believed
that CHD generates a re-evaluation of lifestyie and medification of behaviour among
Type A's with the result that the constellation and intensity of Type A behaviours
alters in the first few months foliowing CHD diagnosis (Miller et al., 1991). This may
translate to better compliance with medical and exercise regimens among Type A's
(Suls & Marco, 1990).

Medical and exercise regimens, alone, have heen found to alter Type A behaviour.
For example, the beta-blocking drugs prescribed for many CHD patients reduces the
intensity of Type A behaviour (Abbott & Peters, 1988; Powell, 1987). Aerobic exercise
is also thought to moderate the toxic components of Type A behaviour ic the extent
thaf they no longer exert a negative effect, Research by Blﬁmenthal, Williams,
Williams and Wallace (1980) does show that participation in an exercise programme
reduces Type A behaviour: =

A further influencing factor is that Type A behaviour advances the occurrence of
cardiac events with the result that Type A's are diagnosed with CHD at an earlier
age than Type B's (Miller et al., 1991), The resilience associated with their relative
youth is likely to enhance Type A's ability to make the behaviour changes necessary
to reduce the risk of recurrent CHD {Miller et 2l., 1991). Together, these factors may
result in a decreased risk of recurrent CHD {Evans, 1990; Palmer et al., 1992}

The present results contradict the results of some studies of Type A components
(e.g., Edwards & Baglioni, 1991} and the earlier findings of the WCGS. However, the
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present results are consistent with the growing body of research which suggests that
Type A components do not predict recurrentt CHD (Palmer et al., 1992). For example,
Miller et al.'s {1991) meta-analysis shows that studies incorporating samples of CHD
patients account for the mqiori;:y of nuil ﬁndings in ’Ijzpe A-CHD research while
many of the studies using healthy samples gmei‘é.ted positive associations between ‘
Type A behaviour and CHD. The absence of significant relationships between the
toxic components of Type A behaviour and indices of CHD found in the present and
past research can be attributed to the differential influence of Type A behaviour on
primary and secondary CHD. Therefore, it would be incorrect to reject the overall
predictive pc;wer of Type A components ot CHD based on the data derived from
studies concerning survival following primary CHD (Palmer et al., 1992).

In summary, the maximal oxygen uptake of the present sample incrzased during the
six months of review. The Type A predictors achievement striving, impatience
irritability, anger-in, anger-out and hostility were not associated with this increase.
The absence of a relationship between achievement striving and maximal oxygen
uptake is consistent with research which has demonstrated that the component is
‘unassociated with measurss of heélltb. However, the results concerning impatience
irritability, anger-in, angér-out and hostility are surprising given the relationship
between these components and physical heaith which have been reported in past
research concerning healthy individuals. There is increasing consensus m the
literature that the toxic components of Type A behaviour predict primary, but not
secondary, CHD. The present results indicate that Type A behaviour has a different
effect on the physical health of individuals who héve CHD and individuals who are
free of the disease. Therefore, the aforementioned consensus is added to by the
present study’s failure to yield any relationships between the five components of
Typt A behaviour and a measure reflecting CHD patients’ prognosis for recovery or

reinfarction, namely, maximal oxygen vptake (Cooper et al., 1991).
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Of the two measures of exercise compliance which were assessed, only the duration
component of exercise was associated with an increase in maximal oxygen uptake.
Again, these results support the éigument that exercise frequency is an inadequate
measure of exercise complian’ ;. In order to increase undersianding of the means by
which exercise effects health, future research should focus on the duration, and not
the frequency, of exercise performance. A discussion of the theoretical and practical
implications of the present findings follows.

Thegretical Implications of the Present Study

The global conceptualisation of Type A behaviour has been subjected to considerable
crificism in recent years {Dembroski et al.,, 1989; Grossarth-Maticek & Eysenclk,
1990; Lée, 1992). Use of the, global construct is thought to have concealed important
relationships between Type A components and outcome variables (Forgays, 1992;
Lee, 1992, Steinkamp, 1990) and to have been responsible for the ambiguoﬁs and
equivocal findings of past research (Carver, 1989; Ganster et al., 1991}. The global
Type A constrict has also demonstrated limited predictive power (Evans, 1990).
Thus, the broad and often vague conceptualisation of Type A behaviour can be said
to have undermined past research (Ganster et al.,, 1991). The current trend of
conceptualising Type A behaviour as a mullidimensional construct has met with
greater success. In those studies which have operationalised Type A behaviour as a
multidimensional construct {e.g., Bluen et al,, 1990; Bums, 1992; Weidner et al,,
1989), it has been demonstrated that Type A behaviour comprises a number of
components each of which exert differential effects.

Recent component research has eliminated much of the ambiguity and vagueness
surrounding Type A behaviour and has contributed greatly to current understanding
of the mechanisms linking Type A behaviour to heaith, albeit in low-risk sarmples.
This resem has also contirmed that Type A behaviour is a multidimensional
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congtruct {Edwards et al., 1990a; Teit et sl., 1992}). The present application of the
multidimensional conceptualisation of Type A behaviour within the context of CHD
has further advanced extant knowledge of the construct. Ganster et al. (1991}
criticise the popular trend of stating that Type A behaviour is a complex construct
comprising a number of yet to be revealed components. The present research
addreasses this criticism by providing insight into the nature of CHD patients' Type A
behaviour and increases the precision of its definition by revealing five of its
components, The results of the present study suppert the contention that Type A
behaviour is & multidimensional, and not a global, construct. By demonstrating the
diffe~ential effects of these components on CHD patients' health the present study
has als¢ identified those components which impede recovery and those which have
no such effect. Identification of the differential effects of the Type A compbnents
would not have heen possible with a model based on the global construct. Therefore,
the resulis of the present study support the independent conceptualisation and
operationalisation of the Type A components.

Models of Type A behaviour developed in the past have also been criticised for being
insufficiently comprehensive (Russek et al.,, 1990). Specifically, they have been
criticised for failing to consider anger and hostility {Evans, 1990; Forgays, 1992;
Lee, 1992}, Numerous researchers contend that anger and hostility are major
determinants of CHD and psychological ill health {e.g., Beoth-Kewley & Friedman, ‘
1987; Edwards et al, 1990a; Evans, 1990; Julius et al, 1986; Lee, 1992;
Matthews, 1982; Meininger et ai., 1991). Past research which reveals a significant
relationship between anger, hostility and indices of CHD supports this contention
(e.g., Barefoot et al., 1953; Dembroski et al., 1085; Gilbert & McArthur, 1988;
MacDoagall et al., 1985; Tennant & Langeluddecke, 1985; Wright, 1988). So too
does the research which has revealed significant relationsﬁips between anger,
hostility and anxiety (e.g., Cleveland & Johnson, 1862; Edwards & Baglioni, 1991;
Spielberger et al., 1985) and anger, hostility and deprsssion (e.g., Biaggio & Godwin,
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1987; Dimsdale et al., 1978; Spielberger et al., 1988). Despite the aforementioned
evidence, anger and hostiily are not included in the majorify of extant measures of
Type A behaviour. This omission has limited the possibility of identifying the effects
of two of the most toxic correlates df Type A behaviour in past research.

In the present research, this limitation was addressed by incorporating measures of
anger-in, anger-out and hostility in the Type A Component Questionnaire. No
significant relationships between anger-in, anger-out and maximal oxygen uptake
were found in the present study. However, anger-out was negatively related to
decreased anxiety and both anger-in and anger-out, were negatively related to
decreased depression. This implies that, as a conseguence of their anger, Type A
CHD patients are at particuler risk of suffering persistent anxiety and depression.
The negative .eﬂ'ects of anger-in and anger-out on the present sample's psychological
health suggests that these two components are primary predictors of psychological
ill heath among CHD patients. Consequently, anger-in and anger-out sghould be
included in models of CHD patients’ Type A behaviour.

While énger-in and anger-cut were associated with psychological outcome in the
present study, neither were associated with the physiological outcome variable.
These findings are contrary to research on healthy samples wherein anger-in and
anger-ont were significantly related to indices of CHD ([e.g. Baer et al.,, 1979;
Engebretson et al., 1989; Falkner et al., 1981; Geniry et al., 1982; Harburg et al.,
1991; Haynes et al., 1980; Johnson & Broman, 1987; Manuck et al., 1985; Tennant
& Langeluddecke, 1985). The abémce of relationships between hostility, impatience
irritability and anxiety, depression and physiological condition (as measured by
VOomax) is also contrary to past research on healthy samples (e.g., Barefoot et al,,
1983; Biaggio & Godwin, 1987; Bluen et al., 1990; Edwards & Bag!ioni, 1991;
Harburg et al., 1991; Johnson & Broman, 1987; Matthews et al., 1977; Maes et al.,
1987; Shekelle et al., 1983; Tennant & Langeluddecke, 1985). It appears then, that
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the components which predict physiological ill health among heaithy individuals do
not necessarily predict ill health among CHD patients.

From the results of the present and past research, it is evident that Type A

<haviour, and the components thereof, predict psychological and physiological
heaIth in headthy samples but not in samples of CHD patients (Matthews, 1988}
This discrepancy has led a number of researchers to argue that there is a
fundamentsal difference in both the nature and effect of the Type A behaviour
demomstrated by healthy individuals and individuals with CHD. The difference
between the present results and those of past research based on healthy samples
suggests that the Type A behaviour of CHD patients is not as toxic as the Type A
behaviour of healthy individuals. The difference supports Wright's {1988) contention
that, unlike healthy Type A's who deny the ramiﬁcatibns of their behaviour, CHD
patients recognise and address the negative consequences of their behaviour to the
extent that it no longer exerts an impact/on their heaith. The non-significant
relationships between the present sample's hostility, impatience iivitability and their
psychological and physiologiczl health attests to the success of their attempis to
modify some of the more toxic components of their behaviour. These findings also
raise a question as to the relevance of including measures of hostility and

impatience irritc ity in research concerning CHD patients,

Given the difference between Type A's who are healthy and Type A's who have CHD,
multidimensional models developed for healthy samples have limited utility in
research concerning samples of CHD patients. Thus, existing component research
was extended in the present thesis by the development of a multidimensional model
of Type A behaviour which is specific to CHD patieats. From the present study it is
possible to conclude that in developing mndels of Type A behavicur for CHD
patients, anger-in and anger-out should be emphasised, and hﬂsﬁﬁty and
impatience irritability de-smphasised. -
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Measures of the frequency and duration of exercise compﬁance were also included
in the present multidimensional model of CHD patients' behaviour. While much is
known about exercise, there is a limited amount of actual data on ithe effects of
exercise on the cardiovascular system and on.'iong term survival (Fletcher et al.,
1992). The present study provides data on the effects of the duration of exercise on
maxiinal oxygen uptake. From the results of the present study, it is evilent that the
duration of exercise facilitates an increase in maximal oxygen uptake, while the
frequency of exercise has no such effect. It is possible to conciude from these resylts

that cardiovascular fitness is a product of the du:. .ation of exercise compliance.

The bulk of past research has utilised the unidimensional measure of attendance
(i.e., the frequency of exercise} to assess the effects of exercise (e.g., Bethell &
Mullee, 1990; Cay et al., 1985; Grodzinski et al,, 1987; McGlynn et al., 1983; Pisa
et al., 19* . ‘?haw, 1981; Sterny-et al.,, 1983), A number of these studies have
revealed significant relationships between the frequency of CHD patients' exercise
and iﬁzpmvements in their physioiogical condition und prognosis for survival (z.g.,
Bethell & Mullee, 1990; Cay et al., 1965; Grodzinski et al., 1987; McGlynn et al.,
1983; Shaw, 1981). In other studies, frequency of exercise was not associated with
changes in CHD patients’ physiological condition {(e.g., Pisa et al., 1985; Stern et al.,
1983). Given the present results, it is possible that the equivocal nature of past
research can be attributed to the uise of attendance as the single measurs of
compliance, The fact that the duration, and not the frequency, of exercise predicted
improvements in physiological health in the present study has inportant
implications for future research. From the present findings it appears that the
frequency with which patients exercise is only relevant if each period of exercise is
long enough to activate the systims associated with improved physiological
condition {Cupelli et al,, 1984). In order to determine the precise effects of exercise
on cardiovascular health, future research will need to focus on the duration of

exercise compliance.
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