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Abstract
‘We used the results from two large vsc,ale céxdioyéscular investigations as a platform
for examining ways in which psychological respoﬁse stylé measures could improve the

prédiction of cardiovascular health outcomes. Of particular focus was the long-standing

- conceptual controversy over whether response stylés are better treated as confounds to the

self-report of stress-related personality characteristics or as separate personality traits.
Study 1 consisted of a 3-year prospective study of ambulatory blood pressure le{/els ina |
healthy adult sample df males and females (N=125). ‘Study 2 comprised a pharmaéological
ﬁeatment study among ischemic heart disease pa'tient's‘(lil:é’S)._ Questionnaire batteries
completed in each study' included self-report measufes of dépreséiqh, anger expression,
daily s.tress,‘ and hostility, élong with[self-deception and imp;essioﬁ.management respoﬁse
style scales. In each study, we investigated direct relation‘s'hips between the response style
measures and cardiovasculaf outcomes, moderator relatibnships between response style x-
psycholo gical risk factor interactions and cardiovascular endpoints, and finally between the

psychological risk factors and cardiovascular measures after statistically extracting response

‘style variance from the psychological risk factor scores.

Results most strongly supported the main effects model. Higher sélf-deceptio‘n :

scores predicted elevated 3-year diastolic and systolic blood pressure means in study 1, and

poorer treatment outcomes in study 2. In both investigations these relationships proved

stable after controlling for baseline cardiovascular st{and_i.ng. Importanﬂy, efforts to
statisticaﬂy control for response style effects within 'fhe“psychological risk factors did not
imprer predictive powér with these nieasutes. The above ﬁﬁdmgs favor efforts to treat
resp onse styles as potentially independent psychoié gica1 contributors to cérdiovéscular
health oufcomes, and support ongoing attempts to identify bioﬁehavioral mechanisms

through which personality dispositions may impactfhe appearancé or progression of

.disease.
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PSYCHOLOGICAL RESPONSE STYLES AND CARDIOVASCULAR HEALTH?
| CONFOUND OR INDEPENDENT RISK FACTOR? |
‘ Individuéﬂs afe often less than completely honest when providing persehal
informafion to others. Consistent with the Heisenberg Principle; it seeﬁs the very act of |
measurement carries the risk of altering the cﬁaraeteristic(s) under investigation. Because
of our dependence on criteria that are freciuently sﬁbjective by definition, this 1s a
metﬁodolo gical issue of particular concern for behavioral scientists (Ro senthal & Rosnow,
1992). |
Given the seriousness of the problem, it should come as no surprise to learn that
'faetors affecting the validity of self-report descriptions have a long history of re_sea:ch n
psyc]iolq gy, dating at the very minimum to Hathéway and McKinley's development of the
Minnesota Multiphasic Personality Inventory (MMPI; McKiﬁley,"Hathaway, & ’Meehl,
1948; Meehl & Hathaway, 1946), and arguany even te Freud's repression phenomenon
(e.g., 'Freud, 1957). Tﬁe aim of this thesis is to provide the reader with a substaﬁtiﬂ/e
chronicle of two modern approachesAfor trea_tin'g Whet will be termed _reeponse style -
tendencies, and to describe the results of an empirical assessment of these strategies with
réspect to ear;iiovascular health. o |

A brief overview of response styles in psychological assessment.

Under normal circumstances, the assessment environment can affect an individual's
responding in a number of ways. Interview participants almost universally show 2‘1‘
tendency to exaggerate so-called desirable behaviofs - bqok reading, cqndom use., church
attendance, and the like - and to downplaf/ undesirable behaviors (Crowne & Marlowe,
1964). This pattern is commonly referred to as socially desirable responding (Edwafds,

~ 1957). Similarly, many individuals are motivated to present themselves in a favorable or.

“unfavorable light in order to achieve (or avoid) some perceived end, or in other cases may




simply be unwilling to admit even minor personal faults. These behaviors can range from
outright efforts to deceive or malinger to more subtle attempts to deny, répress, or avoid
negative information (Graham, 1993).

Whereas all of the above examples can be characterized as attempts to mislead
others, a related and-perhaps even more invasive pattern appears in which the individual
seems to engage in a kind of motivated unawareness of personal difficulties, a behavior
usually termed self-deceftion (Sackeim & Gur, 1978). This construct differs ﬁom other
response styles in that self-deceptive tendencies have been found to be relatively
unaffected by demand characteristics of the testing situation (Linden, Paulhus, & Dobson,
1986). Partly for this féason, many researchers believe that self-deception is the primary
source of response style distonions acting on‘self-repon instruments (Paulhus, 1984;
Weinbérger, Schwaltz, & Davi&son, 1979). A ﬁnal form of response distortion also
possesses a moti\./ati(;nal link, in this case a lack of interest in the asscssmeﬁt procedﬁre. )
In these céses, typicaﬂy referred to as response sets (Cronbach, 1950-; Goldberg, Rorer, &
Greene, 1970), individuals striv¢ to complete the assessmént quickly, and may answer
questions Fandomly or based on some easily applied algorithm (e.g., answering false to all
questions). N

Response style fendencies i the psychological literétufe have been measured using
a number of self-report instruments, although the Marlowe-Crowne Social Desirabi]ity
Scale (Crowne & Marlowe, 1964), the Self and Other-‘Deééption'Scales (Sackeim & Gur,
1978), the Balanbed Inventory of Desirable Responding (Paulhus, 1984) and Bymne's
Repression-Sensitization Scale (Byme, Steinberg, & Schwartz, 1968) are probably the
most well known ‘of these tools. Interestingly, results from a series of factor analytic

studies (Paulhus, 1984; Sackeim, 1983) indicate that the content of the above scales can

be described in terms of two dimensions. Lie scales and other measures of defensiveness




were found to load hlghly on one factor, labelled impression management, whereas the
Self-Deception and Repression-Senéitization scale items loaded on é divstinct second factor
called selﬂdeception. The Marlowe-Crowne showed loadingsvon both factors, suggesting
that items from this measure assess both impression management and self-deception
tendencies. The value of these findings is that they allow us to reduc‘;e. a diverse response
style vocabulary including denial, lying, malingering, defensiveness, repression, self- and
other—cieception, social desirability, and suppression, among others, to two quantitaﬁvely
distinct entities.
Time has shown us that few methods of data colleétion with human participants

are immune to response style influences, certainly not thevinterviews, behavioral
_observation techniques, and self-report instruments so commonly employed in

‘p sychological research (Wiggins, 1973). Although the pefvasiveness of these influences
has long been acknowledged, their proper conceptualization remains a point of contention
(McCrae & Costa, 1983). |

Two traditions of response style measurement.

An ever present goal in psychological research is to maximize the extent to which
one is measuring the construct or cbnstructs of inter_est,. and not some other variable
(Kazdin, 1992). Because response styles represent a potential threat to the aim of
measurement purity, it was critical that researchers develop strategies for evaluating these
influences. But how might this be done 111 pra;:tice? Perhaps the most obvious method for
testing the validity of assessment data is to compare self-report information to that from
" an objective source. In typical clinical cases, unfortunately, this is a difficult or even
impossible task. Instead, researchers were often forced to infer testing biases through the

individuals' self-report pattems; most commonly by mcorporating additional questionnaires

or subscales into the assessment procedure that were designed to tap response style




tendencies. Individuals whose responses indicated an unfealistically moral sfandard of

behavior (e.g., alWays telling the truth or never listening to gossip), or a lack of what are
believed to be nearly universal shortcomings (e.g., littering), were judged to be high in
'sociz‘il desirability or defensiveness (Crowne & Marlowe, 1964). | |

With a means of accurate measurement in place? the development of algorithms
meant to correct for these influences was a logical next step. An illustration of this
‘method in practice can be found in Hathaway and McKinley's use of the K—correcﬁon
orocedure in the MMPI (Graham, 199%). Adherents to thlS perspective treated response
style effects as confounds to the validity of assessment instruments, and sought to.develop
quontitative methods for identifying and correcting for these biases. Additional examples
of this strategy are seen in a number of other mainstream personality and psychopathology

“scales, includingv the California Psychological Inventory (Gough, 1950) and Millon Clinicalv
Multiaxial Inventory (Millon, 1987).

Explicit correction or validation methods such as those emp]oyed in the
aforementioned scales are certainly the most common tactic of this paradigm, but they are
not the only method developed to control for response style biases over the years.
Edwards (1970), for example, took a somewhat different approach to this end in his

- Personal Preference Scale by develooing items judged to be of similar deﬁrabi]ity.
Although clever, this method did Iiot ultimately have a lasting influence on the assessment
field due to the considerable time and research involved in developing items equivalent in
social desirability. Other relevant strategies for detecting or coontering response style
_ effects, given only brief mention here for sake of brevity, include the frequent use of

reverse ordered questionnaire items and the bogus pipeline technique (Arkin & Lake,

1983). The description of these tactics is hardly exhaustive, but serves here to highlight




the theme that response styles are commonly perceived by many fesearchérs to be a type |
of artifact whose net effect is to cloud the interpretability of assessment data.

A second group of researchers took a rather different angle on the issue. As
implied above, evidence suggests that individuals reporting low scores on a variety of
psychological symptom inventories can be categoriied into at least two groups; those who
*are actually low on the reported characteristic(s), and those who score low as a result of a
defensive or repressive reporting style (Weinberger, et al., 1979; It should be noted that
the use of repression in this literature bears only a superficial resemblance to the same
term used by psychoanalytic theorists, and is treated in this paper as synonomous with
self-deception. Specifically, rather than representing a forceful ejection of painful
memories or experiences from awaréness in the classic Freudiaﬁ sense, repression here
refers to an at least partly conscious coping style that functions through intentional
suppression or inhibition of distressing cognitive material to minimize perceived threat).
Instead of treating response styles as a kind of demand characteristic produced by
assessﬁent pressures, response styles from this second perspective were viewed as trait-
like features of personality that imparted a tendency to minimize the expression of
distressing or threatening information from the self and others (Gur & Sackheim, 1979).
Individuals high on this trait were expected to scofe consistently higher on measures of
adjustment, honesty; and other socially positive behaviors, and lower on measures of
anxiety, anger, depression, and similar scales that might prove threatening to confess.

* Up to this point the two perspectives appear to share a similar conceptualization of -
response styles, in that each position sees these effects as at least partly willful attempts to
filter the expression of personal information in a pattern consistent with some internal or

external motivation. Pragmatically speaking, however, followers of the second tradition

make a significant detour with the role that ‘response‘ styles play in their investigations.




These researchers ioperate under the position that stylistic effects revealed through written
or verBal assessments are representative of the individual's characteristic manner of
processing emotional information. Response styles are, therefore, expected to generalize
.across situations involving self-disclosure of a potentially étressful nature. Furthermore,
because evidence exists suggesting that the chronic act of avoiding, denying,.or repressing
distressing self-references may have negative .health implications (Alexander, 1939;
Esterling, Antoni, Mahendra, & Schneiderman, 1990; Gross & Levenson, 1997;
Pennebaker & O'Heeron, 1984) efforts are encouraged by these rese;aichers to examine
response style effects as independent personality dispositions or as moderators of other

" psychological traits.

Response styles and personality variables.

Briefly stated, these two perspectives boil down to a style versus substance debate
(McCrae & Costa, 1983). Are response style effects better concebtualized as a validity
confound affecting the accuracy of self-reports, or as separate personality dimensions
capable of meaningful associations with other constructs? Fortunately, this question is far
from rhetorical. A considerable body of research exists on this topic in the personality
field, and it builds a surprisingly strong case for the treatment of response styles as .
substantive traits rather thali stylistic artifacts. A number of individual studies show that
attempts to correct scores for social desirability effects usually do not improve validity
coefficients (e.g., Arkin & Lake, 1983; Dicken, 1963; Eysenck, 1962), and in some cases
may even reduce zero order relationships (Linehan & Nielseil, 1981). Wiggins (1973), in
his review of the personality assessment field, also came to the conclusion that efforts to
control for response style effects were largely iinwananted. In light of observations that

measures of self-deception, defensiveness, and social desirability can account for up to 30-

50% of the variance in many psychological inventories, including those designed to be free




of traditional respoﬁse biases (Linden, Paulhus, & Dobson, 1986; McCrae & Costa,
1983), some researchers contend that these correlations represent substantive covariation
between response styles and psychological variables.

Correcting for response style effects, however, remains a comﬁmn practice in spite
of this research. Users of the MMPI and MMPI-2, for example, almost universally
employ the K-correction procedure, in spite of studies Showing that correction steps
typically do not improve predictions with test subjects (Clopton, Shanks, & Preng, 1987;
‘McCrae, et al., 1989). One study in this area even showed _that K-corrected scores lead to
decreased accuracy with normal samples (Hsu, 1986).

This raises an important quéstion. Why, in the face of strong evidence to the
contrary, might researchers continue to see response style influences as an importént
source of concern? Answers to this question are not difficult to find, although some are
less defensible than others. McCrae and Costa (1983) argue that with many personality
scales, it may be little more than habit on the part of researchers to perceive responsé style
correlations in anything but a negative light, what could be called methodological inertia.
With the MMPI-2, on the other hand, continued reliance on the K-correction procedure
allows the user to make normative reference to the very sizable literature created with the
original MMPI (Graham, 1993). Finally, in circles outside of the pe'fsonality field the |
persistent treatment of response styles as measurement confounds may be perfectly
justified on the basis of construct validity or related arguments, but this view requires
research that directly tests the utility of response style measures as artifacts versus
predictive personality measures in order to gamer support. One important area in which
the latter statement applies is the behavioral medicine field. Response style effects are

seen as troublesome here because they may result in a failure to identify salient

relationships between psychological and health variables in research, or to recognize the




presence of psychological or physical symptoms in patients that could affect the course of
treatment (Jorgensen, Johnson, Kolodziej, & Scheer, 1996; Linden, 1988). It is to a brief
survey of this literature that we now turn.

Response styles and physical health.

Research indicates that depression levels are among the strongest predictors of
survival in the year following a heart attack (e.g.; Frasure-Smith, Lesperance, & Talajic,
1993)7 | Similarly, meta-analytic reviews sﬁow that distress symptoms including hostility, -
depression, life stress, and anger expression are consistently related to both the
~ development of cardiovascular illness and the prognosis for treatment (Booth-Kewley &
Friedman, 1987; Jorgensen, et al., 1996). Perhaps most critical, existiﬁg research suggests
that the identification and treatment of these characteristics can lower the risk of disease,
positively impact immune system functioning, and increase surviilal time for victims of
cancer, AIDS, and heart disease (Frasure-Smith, 1991; Lindeﬁ,‘Stossel, & Maurice, 1996;
McEwan, 1998). Each of these findings demonstrate the importance of accurately
measuring these variables.

Interestingly, there is now evidence that the link between psychological factors and
disease may be more than correlational. Recent investigations by Ironson et él., (1992),
and Gullette et all.-, (1997) demonstrated that the experience of anger (and perhaps other
negative emotional states as well)b can lower the blood pumping efficiency of the heart and
trigger myocardiai ischemic events in individuals with heart disease. Coupled with
evidence indicating that nggative psychological states can also cause platelet activation and
coronary vasoconstriction in coronary patients (Grignani, et al., 1991; Yeung, et al.;
1991), it appeafs that we are beginning to advance beyond mere relational discussions of
psychological and physical variables to identifying specific physiological processes through

which these factors may be associated. -
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Because the above disease éonditions collectively kill well over a thousand people
a day in North America alone (Booth-Kewley & Friedman, 1987), thé impact of
psychological risk factors on disease endpoints is not to be taken lightly. In addition to
increasing survival time and improving quality of life for disease victims, the identification
and treatment of contributing psychological factors has the potential to save our health
care system mj]lions of dollars (Oldridge, Furlong; & Feeny, 1993). The stakes in this -
field are clearly very large. o | |

But with the implications of this field so serious, and the benefits so-apparent,
measurement precision and construct validity issues have become increasingly salieiit. ‘In’
the previous section it was observed that response style measures often account for a
significant portion of thev variance in i)ersonaﬁty scales (McCrae & Costa, 1983). Almost
identical findings are reported with respect to response style correlations with
psychological and physical symptoms (Linden, Paulhus, & Dobson,-1986). Thus, the
tendency to minimize negative persbnal qualities or behaviors appears to extend equally
well to the reporting of traditional psychological risk factors and physical disease
symptoms. Even more compelling is that this finding applieé even in cases of individuals
w1th significant heart diséaée, where the failure to detect or report symptoms such as acute
angina can have fatal consequences (Davies, et al., 1993).

The latter instance is particularly nofeworthy here because it implies that the
repression or avoidance of symptoms can, in at least some situations, have deleteiious '
effects on health (Nolan & Wielgosz, 1991). This position is in contrast with Taylor's
(e.g., Taylor & Brown, 1988) positive illusions research in which individual's under-
reporting signs of psychological distress is usually viewed in a favorable light (also see

Lazarus, 1983; and Lockard & Paulhus, 1980). On the other hand, the position is

consistent with research both past and present that suggests a repressive coping style can
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: 'havé’ a négative impact on physical health (Denollet, 1991, 19.93; Penhebaker & Susman,
1988). For example, self-deceptive tendencies have been linked to an inhibited immune
response (Esterling, Antoni, Kumar, & Schneiderman, 1990), increased cancer risk (Cull,
1990; Greer & Morris, 1975), and to health behaviors such as lower levels of social
support and the tendency to dismiss sdmatic symptoms that could contribute to disease
prognosis (Deﬁollet, 1993; Greené, Moss, & Goldstein, 1973; Shaw & Cohen, 1985).
Resolving the apparent discrepancy between‘these two treatments of symptom
suppression will clearly require additional research.

Summary. |

The forthcoming sections examine m some detail the research implicating response
styles as potential risk factors with respect to two specific health conditions: hypertension
‘and coronary heart diseaée (CHD). Prior to this discussion, however, several summary
comments are deserving of mention with regards to the current discourse. First of all, the
behavioral medicine field presents an imbortant area in which the concepfuéﬁzation of
response styles remains unresolved. Mény researchers believe the relationships observed
between anger, depression, hostility, and disease incidence would be more consistent, and
perhaps even more substantive, were measmeﬁent tools cleansed of response style eﬂ‘ec_fs
(e.g., King, Reis, Porter, & Norsen, 1993; Matthews, Siegel, Kuller, Thompson, & Varat,
1983; Shaw & Cohen, 1985). Consistent with this view, the presence of response style
distortions may prevent researchers or practitioners from making accurate statements with
respect to an individueill'bs status on established psychological risk factors, and could even
lead intervention efforts astray by making it difficult to identify those at inéreased risk

(Dimsdale & Hackett, 1982). Parallel with arguments introduced earlier, the merits of this

perspective can only be assessed through attempts to statistically correct for response style
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ﬁ eﬁ’eéts. But in spite of the potential impact of this finding, it currently remains unexplored
in the cardiovasbular literature.

Once again, however, the alternative to this position is that response styles
function as independent personality traits. The overlapping variance between
" psychological symptom inventories and response style measures may represent a common
pathway between personality and disease. Arguably, an undetermined portion of the |
psychological factor-disease relationships attributed to anger, depression, hostility and
other scales may interact or even be mediated by response style characteristics. This
woﬁld imny that efforts to control or remove these effects could actually reduce observed
correlations in some contexts. Recall that in the MMPI literature predictions among
normal test participants were impaired by employment of the K-correction procedure
(Hsu, 1986). .

Prior .res_earch has also tacitly assumed that response style effects must be linear.
Because current evidence exists to suggest that relations between blood pressure and
psychological risk factors such as anger or hostility may be curvilinear in form (Linden &
Lamensdorf, 1996), future investigations should acknowledge the possibility of nonlinear
effects among reéponse style measures as well “Finally, it is even possible that repressive
symptom reporting could be a by-product of disease rather than a contributor. The
knowledge of one's disease status may affect the way in which we perceive or fepon
physical and emotional symptoms (Irvine, Gamer, Olmsted, & Logan, 1989). The |
observatién, that. individuals comménly experience a period of denial in the aftermath of a
traumatic event such as the diagnosis of serious iﬂness may be an examplé of this process
(Kleinke, 1991). These issues will be explored in subsequent sections;

| In closure of this section, 'current beﬁavioral medicine research raises an old

methodological issue. The difference here, however, is that the life and death issues
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present in behavioral medicine research make the stakes markedly higher than those found
in the personality field. As indicated, the crux of the current thesis is to report an -
empirical investigation of these perspectives, but we will first explore two specific disease
literatures in which existing evidence shows that the response style versus substance
debate is most salient.

Response styles and hypertension.

A compelling body of research indicates that individuals diagnosed with -essential
hypertension have difficulties expressing or communicating negative emotiens (Roter &

. Ewart, 1992). Separate studies have documented this finding using a variety of measures,
showing that hypertensives exhibit lower levels of assertion, poor social skills, and a
characteristic suppression or denial of negative emotions '(Diemond, 1982; Hahn, Brooks,
& Hartsough, 1993; Jorgensen & Hottston, 1986; Linden & Feuerstein, 1983). The
implication of these findings is that emotional suppression may be a personality trait that
reliably distinguishes ilypertensive from normotensive populations, or even that the
chronic avoidance or repression of emotional information could promote increases in

-blood pressure (Alexander, 1939). Other research on th1s 1ssue in contrast, suggests that
the represswe tendencies shown by hypertensive groups may be a reaction to their
condition and not a cause of the disease itself (Irvine, et al. 1989) Knowledge of one's
hypertensive status may, therefore, moderate the relationship between blood pressure and
emotional coping. |

In order to definitively resolve this debate, it would be necessary to prospectiyely '

- evaluate the relationship of emotional repression with blood pressure levels in a sample of »

healthy adults. Indications that response style measures could predict blood pressure

changes over time would be a strong indictment of these tendencies, whereas the lack of

temporal relations would be consistent with Irvine's (Irvine, et al., 1989) finding that
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- emotional repression may instead be a style some individuals adopt in respdnse to learning

of their hypertensive status. The present thesis is perhaps the first to report findings from

such an inv_estigation. Previous research in this area, due largely to the prohibitive cost of
prospective data collection, relied largely on methodologies that compared physiological
respondingv between self-report defined repressive and nonrepressive participants on a
diverse set of experimental tasks. This research is briefly summarized below. Generally
étated, to the extent that self-deceptive or defensive participants demonstrated
physiological responding patterns.that indicate increased arousal, this evidence is
interpreted as consistent with the hypothesis that emotional inhibition could promote
blood pressure increases. Thus, although this research does little to directly clarify the
cause versus consequence debate in the hypertension literature; it can potentially identify
mechanisms through which response style characteristics and blood pressure may be
associated. | |

The evidence on the effects of emotional expression on blood pressure can be
categorized into three paradigms: a) studies such as those cited at the outset of this section
that compare hypertensive and nonhypertensive participants on emotional coping
measures; b) a small and relatively recent set of controlled laboratory investigations in
which participants have voluntarily inhibited affective expressibn; and c) a larger and
entirely correlatidnal'collection of studies which document responsé style and blood
pressure associations using participants categorized according to their scores on response
style instruments. Because our major theme at this stage is to survey possible connections
between response styles and temporal blood pressﬁre changes - and not to merely describe

differences between existing hypertensive and normotensive groups - only the latter two

domains are given further treatment here.
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-If one considers emotional suppression a characteristic reaction to hypertension
réfher than a potential risk factor for the condition, then it seems only logical to assume
that individuals employ this form of coping in order to minimize personal distress. But do
these efforts to decrease emotioﬁal responding actually pay off? Ironically, although theré_ :
is some evidence to suggest that emotional inhibition can increase pain tolerahce and
lower skin conductance levels prior to a painful medical intervention (e.g., Colby,
Lanzetta, & Kleck, 1977), more recent work indicatés that suppression is more likely to
result in increased rathet than decreased arousal. Gross and Levenson (1993; 1997), for
example, found that efforts to inhibit positive and negative emotions in reaction to a film
led to significant increases in skin conductance, cardiovascular activity, and respiratory
rates in participants relative to those not assigned to the suppression condition.

Clearly, there are too few studiés of this nature to draw firm conclusions regarding
suppression effects. | But in spite of this shoﬂcomiﬂg, the ﬁndiﬁgs do imply that emotional
inhibition can produce at least transient increases in cardiovascular activity, among other
physiological indices, and that these effects may occur despite actually lower metabolic
demands _resulting from the decrease in emofionally expressive behaviors (Gross &

. Levenson, 1997). These findings are also noteworthy because' they concur with
~ conclusions draWn from correlational studies in this area.

Research investigating cardiovascular responding patterns‘among participants
classified as either high or low repressors on the basis on response style scores show that
high repression status is associated with increased cardiovascular reactivity in response to
a vaﬁety of laboratory stress tasks and difficult interpersonal scenarios (Davidson, 1996;
Hahn, Brooks, & Hanéough, 1993; Jorgensen & Houston, 1986; King, Taylor, Albright,
& Haskell, 1990; Shapiro, Goldsteiﬁ, & Jamner, 1995), and with higher resting blood

pressure levels among‘males (Jamner, Shapiro, Goldstein, & Hug, 1991; King, et al.,
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1990; Linden, Chémbers, Lenz, & Maurice, 1993). In addition, similar differences were
observed when low and high repressors were compared on physiological (heart rate, skin
conductance, and muscle tension) and behavioral (reaction time and verbal interference)
measures of anxiety dun'ng a laboratory stress task, suggesting tha; despite their lower
self-report scores on psychological distress scales repressors were actually as or more
anxious than those endorsing hjghér levels of distress (Weinberger, et al., 1979). Notably,
with the ekception of the Hahn, Brooks,and Hartsough (1993) study, all of the above
findings were based on normotensive samples.

This evidence is generally consistent with the view that emotional inhibition can
contribute to the development of hypertension. That is, although the correlational design
of these studies prevents etiological references, the observed pattern of effects is what
would be anticipated were emotional inhibition a causal agent for hypertension. What is
perhaps less apparent is that this evidence can also be interprefed to support the treatment
of response styles és measurement confounds. Specifically, these results demonstrate that
participants' scores on self-report instruments cannot be taken at face value, and illustrate
the need to routinely assess response style effects when documenting associations between
psychological and physical health variables. Efforts to identify stable relatioﬁs between
traditional psychological risk factors and cardiovascular outcomes could be impaired by
the increased err,orivariance produced from response style influences. Alternatively, -
response styie status could moderate relationships between psychological and
cardiovascular variables. These prospects suggést that the often inconéistent findings
reported in healtﬁ psychology journals could be improved were response style effects

removed, or were participants classified on the basis of emotional coping status prior to

examining other relationships.
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Response styles and cardiovascular disea:se.
Biobehavioral research shows that up tozhalf of all new coronary heart disease

. (CHD) cases cannot be accounted for using standard medical risk factors, a fact which
gives strong endorsement to the continuing efforts by investigators to identify salient
personality and behavioral contributions (Denollet, 1993). Whereas person variables such
as depression, anger, hostility, and stress levels remain the key players in this research
(Bobth—Kewley & Friedman, 1987), there ié aiso data to suggest that emotional
repression, as measured by response stylel mstmﬁlents,‘ may be linked to the development
and progression of CHD. Analyses drawn from the Framixigham Study a:ﬁd the Multiple
Risk Factor Intervention Trial each indicat_e‘d_that the inhib_ition Or nonexpression or
emotions -‘particularly anger and hostility - was felated to CHD incidence (Dembroski,
MacDougall, Costa, &» Grandits, 1989; Haynevs, Feinleib, & Kannel, 1980). Denollet
(1995) further showed that a distressed petsonality, consisting of high levels of
experienced stress and low levels of e_motional expression, was associated with a five-fold

| mortality rate in men following myocardiai infarction. Emotional expression in these
studies was measured using Spielberger's Anger-In Scaie (Spielberger, et al., 1985) and
the Marlowe-Crowne Social Desirability Scale.

Fulthgrmore, these findings are buffered by evidence associating self-deceptive
qualities with coronary prone behaviors (Denollet, 1991; 1993; Emmons, 1992). This
research proposes that repressive t¢ndencies_may aﬂ'eqt coronary status by disposing
‘behavioral tendencieé, such as a habitual deniél of physical symptoms and reduced hélp-
seeking, that could influence the course of disease. Thus, although lacking the sheer

volume of findings evident with more estabhshed psychologlcal risk factors the handful of

studies to date which have examined self deceptlve quahtles in cardiovascular research
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have produced results consistent with the hypothesis that fhis characteristic could be
mdependently related to CHD progression and mortality.

Additional research regarding these associations is clearly needed. Because of the
well established relations Between traditional psychological risk factors and cofonary
disease, however, response style effects should not be measured in isolation. As discussed
by Denollet (1995), response styles may be most useful in the context of cardiovascular
disease when combined witﬁ other measures of p'sychological ﬁmctioning. Such findings
support efforts to examine response styles in a moderating role as well as in direct
relational models with CHD. Finally, due to the known suppressive effects of response
styles on the reporting of psychological distress, attempts to partial or otherwise correct
for these effects may likewise provide an improved prediction of coronary status.

Summary and current objectives.

Physicist John Platt (1964) argued that science could be most rapidly advanced by
devising studies in which two or more incompatible theories were contgsted. He called
this process strong inference, a label made in explicit reference to the usual slow pace of
scientific progress. Despite very different circumstances, a similar form of theory testing
is supported in the current paper. Specifically, the aim of the present investigation is to
explore the utility of two contrasting conceptualizations of response styles in |
cardiovascular research. Preceding sections contained an overview of these perspectives,
showing that there is now considerable evidence to question a long tradition of viewing
response style characteristics solely as methodological artifacts. Findings from the
personality literature gave early indication that response stylés such as self-deception aﬁd
social desirability could bg more accurately treated as substantive traits rather than stylistic
confounds (McCrae & Costa, 1983), and more recent data from a varied collection of

studies supports this view in the cardiovascular field as well.
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However, the belief that reép onse styles represent measurement impurities has not
gone away in the fac;e of this evidence, nor do I argue tﬁat it should. A large and
impressive body of research supports associations between psychological risk factors such
as aﬁger, hostﬂity,rlife stress, and depression, and coronary fiisea_se indicators. Recent
mvestigations have even begun to document physiological processes that may substantiate
these relations (e.g., Ironson, et al., 1992). ‘Because of our heavy reliance on self-report
based assessments of psychological risk factors, and the high overlap these variables
commonly show with response style measures, we cannot be sure what ingredients in
these risk factors are most relevant to disease.

Furthermore, this description is not intended to suggest that these two views of
response styles are entirely contradictory. Explicit efforts to maintain anonymity are often
used to prevent or minimize defensive responding in research, and there is no evidence to
suggest this is unwise (Linden, et al., 1986). Similarly, no one doubts the utility of
practices designed to reduce demand characteristics from laboratory _protdéols. Instead, it
is argued that response style scores may reflect more than artifactual variance in many
scenarios, and in addition capture a stable information processing style with possible
health implications. |

As is well known, the typical effect of response styles is to reduce reports of
psychological distress, whereas most associations between psychological factors and
coronary disease are positiv.e. ‘Were response style influences standard across individuals,
such that their scores on psychological distress meaéures were uniformly depressed, then
the presence of these effects would be tantamount to a linear transformation, and would _-
not affect statistical relations (Gordon & Gross, 1978). But thjsris not how responsé

~ styles behave. Rather, individuals differ in the extent to which their rep orts reflect

~ response style influences, particularly those resulting from self-deceptive qualities, and this




- 19

raises the possibility that these effects could be masking the extent to which psychological
risk factors predict disease. In addition, because knowledge of an individual's absolute
standing on psychological risk factors such as depression or stress is an important
consideration for determining their eligibility for psychosocial interventions following a
cardiac event, differential distortions resulting from response style effects inay impair
diagnostic validity and even misdirect treatment. In support of this statement, the
diagnosis of clinical depression has proven to be a strong predictor of post-cardiac event
mortality, whereas subclinical levels show less consistent relations (Frasure-Smith, et al.,
1993). . Response style effects may limit the accuracy of these diagnoses. |

Study description & hypotheses.

We pursued a test of these two response étyle tfe.;itment_s using data from two
recent large scale cardiovascular investigations. In the first, termed the REACT study,
blood pressure changes were tracked over a thiee year course in a sample of normotensive
adults. Participants completed an intensive protocol at the beginning and end of the three
year interval that included 8-12-hour ambulatory blood pressure monitoring, the collection
of physiological measurements in response to a set of laboratory stress tasks, an
assessment of physical and lifestyle factors with established relations to blood pressure -
including exercise patterns, smoking habits, and body fat levels - and the completion of a
questionnaire battery. Becausé ambulatory means are recognized as the gold standard
among blood préssure measurement techniques (Kamhrck, etal., 1992), we gave primary
focus to these measures. Self-report measures of depression, anger expression, self-
deception and impression management, hostility, and daily stress were included as part of
the battery at each interval. | |

The second investigation, termed the Canadiaﬁ Aténolol/Amlodipine. Silent

Ischemia Study (CASIS),‘ comprised a pharmacological treatment study for patients with
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ischemic heart disease. Participants completed a twelve week treatment protocol
consisting of a drug free baseline period, assignment to one of two anti-ischemic
medicétions, ‘and' finally to a combined phafmacological treétment regimen. On four dates
across thev course of treatment patients comi)leted a thorough physical asse‘ssment - ‘ .
including 48-hour Holter monitoring of ischenﬁc episodes, treadmill testing, and blood
_pressure measurements - and a psychological test battery containing measures of hostility,
anger expression, depression, type A behavior, daily stress, and self-deception and
impreésion management.
Based on previous findings and the design éf the current pair of investigations, we

investigated thé utility of response styles as prediétors of diseas’e by testing the following
hypotheses: | |

Main effects predictions.

1) Within the REACT study, we expected baseline measures of self-deception and
impression management to show positive associations with systolic and diastoﬁc blood
pressure levels at the three year testing interval. Gender differences in these predictions
were also explored. }

2) In the context of the ischemic heart disease "tﬁ;al (CASIS), we predicféd that high
baseline levels of self-deception and impression management would be associated with
more severe cardiac disease status as measured‘by frequency or duration of ischemia,
exercise functioning, and the presence of angina. Main effect predictions would also be
supported by associations between high baseline response Style scores and reduced

treatment effects on ischemia, exercise performance, or the presence of angina following

medication.
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Moderator effects predictions.

1) Among REACT. participants, we expected psychological risk factor x response style
interaction terms to demonstrate independent predictive potentiél for three year
ambulatory blood pressure mea;ls after controlling for main eﬁéct associations. Linear as
well as nonlinear interaction tenﬁs were exa;llined.

2) Moderator effects in the CASIS study were aséessed by using psychological risk factor
X response style intera_ctioh terms to predict baseline disease séverity and pharmacological
treatment effects. Linear and nonlinear inte_raction effects were each examined after

~ controlling for main veﬂ'ect associations. |

Confound effects predictions.

1) Within the REACT study, we projected that correlations between depression, anger,
hostility, and three year ambulatory blood pressure levels would increase following the
removal of response style effects via part .conelations.

2). The prediction of disease severity among CASIS pafients via self-report measures of
depression, anger, and hostility were expected to improve following correction for
response style effects. Similarly, the potential for these psychological risk factors to

- predict pharmacological treatment effects was also expected to be enhanced following the

removal of response style influences.
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~ Method |
Study 1 (REACT)

Participants.

Three hundred and twenty niné male and female adults (157 males, 172 females,
average age 27.1) participated in the first component of a two phase invesfigation
associating laboratory and ambﬁlatofy blood pressuré measurements with psycholdgical
predictors. Participants consisted of students from fhe University of British Columbia
volunteering in return for course credit and adﬁlts from the surrounding Vancouver
community recruited through local advertising. In accordance with entrance standards, no
participant had a concurrent diagnosis of either coronaryv heart disease or hypertension.
One hundred and twenty six participants (63 ﬁ]ales, 63 females, average age 32.8)
subsequently returned for the second test date following a three year interval. The ethnic
composition of both sample groups was approximately 70% Caucasian and 30% Asian.

Design.

Participants completed an identical ‘protocol at each testing date. The testing |
proéedure involved a laboratory assessment dun'ﬁg which participants performed a
counterbalanced set of stress tasks while having their blood pressure monitored, and an
ambulatory assessment in which they wore én ambulatory blood pressure monitor over the
course of an 8-12 hour work day.  Ambulatory assessment always preceeded laboratory
testing, and was conducted on a separate day. Paﬁicipants completed aAp‘sychological test
battery at the beginning of the laboratory session. |

- Instrumentation,

Blood pressure and heart rate information were collected from palﬁcipants during the
laboratory sessions using a Dinamap 845 Vital Signs Monitor (Critikon Corporation,

Tampa/Florida). Validation work has shown the Dinamap to provide blood pressure values
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that directly correspbnd‘vvith intra-arterial measurements (Borow & Newburger, 1982)
Cardiovascular activity in the natural environment was assessed with Spacelabs Model 90207
» ambulatory monitors. These dev1ces weigh about 1.5 pounds and are worn in a protectrve

pouch. Usé of the Spacelabs monitor is supported by validation work (O Brien, Mee, Atkins,
& O'Mally, 199 1. ‘

Psychological meaéurement.
(a) ‘Laboratory stress tasks: Participants completed a series of three 5-minute stress
| tasks during laboratory testlng, mcludmg 1) An isometric handgrip test (duplicating the
| 'procedure used by Parker et al. [1987]) requiring 3 minutes at 20% of maximum contraction
and 2 minutes at 30% of maximum; 2) a mental arithmetic task in which Vldeotapedvmath
e(iuations were presented at 10 second intervals with vocal response delivery (Linden, 1991); '
and 3) a discussion task m which the participant discussed a recent anger provoking event vidth
a same sex _experimenter '(Linden‘ & Lamensdorf, 1990). Blood pressure measurements were
taken at minutes 1.5 and 3.5 of each task. | .
(b) Self-report instruments: Prior to the stress tasks, participants completed' a
batterybf psychological_instruments, including measures of depreséion, hostility, idaily
stress, type A behavior, anger expreé_sion, and self-deception and impression management.

The questionnaires used and scoring methods for these instruments are described in Table .

1. Research supports the reliability and Vaﬁdity of each instrument (.see references in table

1).

Insert Table 1 about here
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Procedure.

For the purposes of ambulatory mcnitoring, participants were asked to choose a typical

- day without speciﬁc stressors such as examinations. Monitors were fitted to participants pre-
tested on the spot, and retumed 8-12 hours later for data analys1s Pre-testing, consisting of
the ﬁrst five ambulatory readmgs were taken in the lab, and were used to determine proper
cuif placement. Whenever pre-test values appeared uncredible, the cuff placement was
changed and comparisons with Dinamap readiﬁgs were obtained. Ambulatory readings were
take‘n.every 20 minutes. Participants Were explicitly instructed to minimize physical activity
during a measurement cycle, and only approximately 10% of attempted measures were
unusable. The Spacelabs monitors provide error codes for failed measurement attempts,
thereby facilitating error identification. |

Participants were directed not to ingest alcohol, caffeine, or nicotine, or to exercise

strenucusly 2 hours prior to the lab component of the study. Completion of a demographic
questionnaire assessing exercise, smoking, and drinking habits preceeded lab testing, and
participant's body fat levels were measured by a female experimenter using a 6-site protocol
(Nieman, 1986). Each lab session commenced with a 20 minute adaptation phase dunng which

. subjects completed questlonnalres Participants were seated in a rechmng chair and were alone
in the room for this time period. Aﬂer the ﬁhal baseline reading had been taken at mmute‘ZO,
task instructions were given over an interccm system. A 5 minute recovery period followed
the completion of each stress task, and a further 15 minute recovery interval commenced at the
completion of the final task. A total of five cardiox}ascular readings were collected during the

baseline and recovery periods (min's 0, 4, 8, 12, 16, & 20 of the baseline interval and 0, 4, 8,

11, & 14 of the recovery phase).
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Statistical analyses.

Descriptive statistics were used to present salient physical and psychological
characteristics of the sample at the two testing intervals. We employed dependent t-tests
to explore possible changes in these characteristics over the three year period. Primary
analyses, consisting of a test of the relationship(s) between response.style and blood
pressure, moderator effects, and of the associations between psychological risk factors and
blood pressure following the correction for response styles are described below:

(a)  We assessed the main effects hypotheses between self- and other-deception

| measures and blood pressure levels using zero order coﬁelations and hierachical
regression. Initially, we performed'correlations in order to assess the presence of
relationships. These values were collected for the complete sample and separately for
males and females. In cases in which gender dviﬂ'erencesxappeared, subsequent analyses

“were also conducted separately. Where self-deception or iﬁpression management showed
significant associations with ambulatory means, we used regression methods to determine
the stability of the observed relationship after controlling for standard physical risk factors.
At step one of each regression equation, we entered baseline measures of smoking status,
exercise frequency, and body fat levels. Forced entrance of the baseline self- and/or other-
deceptién scores followed at step two. This established a more conservative field for
assessing response style contributions. Diastolic and systolic ambulatory means collected
at the end of the three year study served as dependent measures. This strategy permitted a
pbrediction of temporal blood pressure levels after controlling for established risk facfors.
(b) Moderator effects were examined in accordance to methods proposed by Béron
and Kenny (1986). This strategy permits an assessment of linear as well as nonlinear
(quadratic) interactions. First of all, we created psychological risk factor x resp>onse style

mnteraction terms (‘PxR) by taking the product of each psychological risk factor with self-
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deception and impression management. This resulted in two interaction terms for each of
the five psychological risk factors (depression, anger-in, anger-éut, hostility, and daily
stress), one across self-deception and the other across impression management. Each of
the xR terﬁxs denote linear interaction effects. These variables were tested through
hierachical regression by forcing them into the equation in the step following the - |
psychological risk factor and response style measures. Resﬁlfs from this methods are
equivalent to those produced by standard analysis of variance (ANOVA) ﬁethods.

Finally, quadratic effects (the simplest type of nonlinear model) were also assessed
via hierachical regression, this time by first generating a square of each of the two reponse -
style terms (R2) and a PxR2 term. As described by Cohen and Cohen (1983), quéidratic
terms are assessed by regressing the dependent measure (blood pressure means here) on
the two predictors (response style and psychological risk factor), followed by the linear
interaction term (¥ x R), the square of the moderator (R2) and finally the independent
variable x squared moderator term (¥ x R2). Quadratic effects are suppbrtpd in cases in
which the latter term is significant. '

Notably, blocking and ANCOVA procedures are inappropriate for assessing |
moderator effects in the present scenario. The latter methods are designed for cases mn
which a third variable shows a moderate to high correlation with the outcome measure;
such as with pre-test scores (Rosenthal & Rosnow, 1992). In thé current ,sceﬁéﬁo, th_é
concern was instead with the moderate correlations respoﬁse styles (our third variable)
expressed with regards to the psychological predictors.

(c) We tested the confounding effects model using part correlations betWeen |
psychological risk factors and ambﬁlatory blood pressure means, with the former
corrected for self-deception and impression management influences. Although blood

pressure means, like questionnaire data, arguably contain some degree of error, there is no
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reason to believe thésé errors share é common source. The only variance common to the
psychological risk factors and blood pressure scores should be reflective of substantive
covariation. Consequently, the statistical removal of response style effects from the self-
report inventories should improve the prediction of the ambulatory means through a
reduction in error variance. This is equivalent to stating that "true scores” on the
psychological risk factors (corrected scores) should be better predictors of blood pressure
values than the simple observed scores, and is the same logic employed'by users of the
MMPI when attempting to correct for K-scale influences. ‘

- In practice, this resulted in a simple two-step analysis. Initially, we calculated
zero-order correlations between baseline measures of depression, hdstility, daily stress,
anger expression (anger-in and anger-out), and ambulatory blood pressure means collected
at the end of the three year study. These values served as a comparative standard for
effects achieved folloWing the rembv'al of response style effects from the psychological
measures. -We calculated tests of correlation coefficients (Steige‘f, 1980) in order to assess
potential differences among the Pearson r values. As with the main effects predictions, all
results were presented in the form of effect size indicators (e.g., Pearson r's or beta
weights) in order to standardize the interpretation of results and to allow us to generate
conclusions thaf were based on more than probabilistic criteria. Finally, to provide a more
systematic assessment of the confound model, we completed the same pajr of analytic

steps with regards to correlations between our psycholog{cal risk factors and time 1 blood

presure means.
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* Study 2 (CASIS)

Participants.

One hundred and eighty five patients (male - 155, female = 30, average age = 60.6
years) with pn_avious electrocardiographically positive exercise treAadmi]lv tests were studied
‘after anti-ischemic drug therapy had been withdrawn fér a minimum of 5 half lives. All
f)atients had coronary disease established earlier by coronary arteriography, or by the
preseﬁce of thal]iu_m—201 perfusion abnormalities. Patients were excluded if they required ‘
| digitalis or if théy had ECG abnormalities that would render the ST segmeﬁt unreadable,
such as a left bundle branch block, atrial fibrillation, or atrial flutter. Furthermore, patients
went on to complete the treatment study only if they evidenced ischemic episodes during
;he mitial 48 hour holter monitoring. Apprdximately 95 patients met th'ié criteria. Ten
Canadian academic centers, each énro]]ing approxiniately 10 patients, participated in the
completion éf the sfudy. Furthermore, a total of 80 patients completed all four phases of
‘ treatment. The study received ethics committee approval at all participating centers, and
- all patients provided written informed consent.

- Design.
| The study consisted of a randomized, double-blind, parallel design trial, conducted
- uniformly at each of the 10 particibating centers. Following a baseline evaluation without
anti-ischemic medication, patients were randomized to either an amlodipine treatment
group or aﬁ ateﬁolol group. Patients received the active drug or placebo in
counterbalanced sequence. Subsequently, all patients were evaluated on amlodipine plus
atenolol in combination. This created a total of four testing dates for patients; the ﬁrét

consisting of a medication free evaluation, followed by placebo and active treatment

periods, and ﬁnaﬂy a combination treatment interval. Each treatment phases was three
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weeks in duration, with endpoints (exercise treadmill test, Holter monitoring, and
psychological tests, each described below) assessed at the end of each treatment period.

Exercise testing.

Symptom limited exercise treadmill testiﬁg was completed using the Bruce
protocol. Twelve lead ECG's were recorded at baseline, at the end of each 3-minute stage
of the protocol, at the onset of 1.0 mm ST segment depression, at the occurrence of
anginél symptoms, and at peak exercise. ST segment depression was evaluated at 0.06-
0.08 seconds after the J point, and determined as 1 mm or great ST depression from the
- patient's owﬁ resting baseline. Exercise was limited by moderate to severe symptoms of
angina, breathlessness or exhaustion, or by the occurrence of hypotension or more than 3
beats of ventricular tachycardia.

Ambulatory ECG monitoring.

Patients underwent 48 hour ambulatory ECG monitoring on two successive days.
Three channel recordings were obtained on magnetic tape using either Marquette model
8005 or Delmar Avionics model 459 amplitude modulated‘recofders. Both met American
Heart Association criteria for adequate frequency response to record the ST segment.
After careful skin preparation, pré- gelled electrodes were applied to monitor leads V35, II,
and AVF. After calibration, baseline recordings were obtained in the left and right lateral
decubitus, supine, prone, and standing position, and after 1 minute of hyperventilation in _
the standing position. |

Tapes were analyzed by a skilled technologist using a Marquette Laser Holter
Scanﬁer. All episodes were over-read by a physician. The ST segment was measured at
0.08 seconds after the J point. An ischemic episode was defined as at least 1 mm of planar

or downsloping ST depression from baseline lasting for at least 1 minute and separated

from an adjacent episode by at least 1 minute. The onset, maximal ST deviation, and
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offset of each episode were'.pﬁnted on paper at 25 mm per ‘second; and the ST segment
trend déta.for" the énﬁrf; reco’rdingj peﬁdd were savevd for later referral. For éabh patient,
thé number of episodes in 48 hours, 'the total duration'of ischemia, and the integral of ST
depression ov_ér timé were :r‘ecc‘)rdedr. : |

; Psyéhologg'CaI testing.'. ,

Self-repor't questionnaifes were administered on the day following‘exer'cise

treadmill testing, and included measures of liosﬁ]ity,_ délily stress, dei)ression; type A
behavior, ‘andA self-deceptioil and impiession management. Table 1 provides an overview

of the content and scoring methods for these instruments.

. Statistical analyses. * -
, Simi)le descn'p;cive statistics Wer’e employed to assess patignts' pre-freatment and
_.post-treatment demographic, psychological, and cardiac characteristics. Cafdiac measures
used in the analyses included ischemic frequency, tfeadmi]l exercise time, résting blood
pressure Values, and fhe p_i‘esence of angina; |
(a)  Inthe main effects model we assessed the relationship betweén ~resp‘onse"styles and
' cardiac 'diseé:se' vseverity using correlational and regression pré)cedures. There were too
“few females amoﬁg the patient sample to split the analyses across gender. We also
assessed'niain effect relations by uéiﬁg» baseline response style scores to\pr‘e‘dict treatﬁent
effectiveness in the forﬁl of reductions in the number of events and total duration of
ischemia, improvements in exeicise performance, and fhe presenqe of anginalat‘the
conclusion of thé co‘nibined treatment phase. The treatment eﬂ‘ectivéheSs measures
consisted of chaﬁge scores calculated as the total improvement occuring over the baseline
to post-treatment peﬁods. B ‘ |

(b) Moderator effects were addressed in a manner parallel to that introduced with the

- REACT study. Again, we initially created 'PxR interaction terms to éSscss linear effects
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and R2 and WxR2 terms to assess quadratic effects. Because of the large number of tests
this exercise generated, and the consequent elevation of our type I error rate, we used an

| | alpha level of .01 asthe criteria for declaring statistical significance. All tests were
addressed via hierachical regression methods.

() Tests of the confounding effects model in this study also paralled those used in the
prospective blood pressure investigation. Specifically, we initially calculated zero-order
correlations between the cardiac variables, treatment effectiveness, and psychological risk
factor measures, and then compared these numbers to the same pattern of relationships
observed following the removal of response style effects via part correlations. Finally, we

employed tests of correlation coefficients in order to establish differences between

corrected and uncorrected relationships.
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Results

- Assumptions & outlier testing.

Tests of statistical assumptions for forthcoming correlation and regression results
were conducted in accordance to guidelines provided by Stevens (1992). We assessed the
linearity and homoscedasticity assumptions by examining plots comparing standardized
residuals and predicted values. = Similarly, we assessed the normality and independence
assumptions by checking for outlying values within histograms of standardized error
scores. |

Outliers can significantly impact the accuracy of correlational and regression
analyses, particularlv in cases where sample sizes are small to moderate (Wilcox, 1998).
We followed a two step procedure in examining outliers: first assessing the presence of
outliers among the outcome and predictor variables, and second examining the influence
of identified outliers on regression models. The presence of outliers among outcome
~ variables was determined using Weisberg's t statistic (Stevens 1992), whereas
Mabhalanobis distance (D) terms were generated to detect outlying data points for the
predictor variables. Finally, we computed Cook' dlstance values for all outlying pomts to
quantify their impact. Outhers with Cook's d1stance values <1 0 are not deemed to be
significantly influential and were allowed to remain in the original equations. On the other
hand, we carefully scrutinized outliers with Cook's d1stance values > 1.0 to determine
possible sources of variability (e.g., coding errors, missing values, etc.), and removed
values believed to be highly unrepresentative. This resulted in the removal of a sihgle male
case from the REACT file whose three year ambulatory means were extremely high (154

diastolic and 180 systolic reading) and did not meet criteria for the study.
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Study 1 (REACT).

: Descriptii}es.

Table 2 pro,v_ide‘s means and standard‘ deviations for the test ‘sample on relevant '
demographic, physieal,K and p syohological Variablesat each of the twot'ime points. These |
- numbers are presented separately for male ‘and'_female participants. The time 2 sample was

' appreciably smaller, but also evenly balanced across genders.‘ The nunlbers from Table 2

- also suggest that older participants were more likely to return at time 2.

Insert Table 2 About Here

 Main effect predictions.
Correlations betuveen baseline impression management and self-deception scores
and three year ambulatory diastolic and systolic blood pressure means are presented n.
Table 3. Values are shown for the complete sample, as well as broken down across male
and female subgroup S. vConsistent with predictions, vbaseline'self-deception scores were
>‘> ‘ associated with higher diastolic and systolic blood pressure means at.the‘ three year folloW-
) up date r's (125) =.20, .21 for diastolic and systolic means respectively, p's<.05.

: However these relat1onsh1ps proved to be strongly moderated by gender status When
examlned across separate gender groups, self- deceptlon scores were a hlghly s1gmﬁcant
pred1ctor of higher diastolic and systolic means among the male group, r_s (62) = .41, 41,
- p's—=.001, whereas these same relat1onsh1p were nonsignificant among females, 1's (63) =
.0 l; .03V for diastolic and systolic means respectively, p's>.05. Tests for comparing
" independent correlation coefficients revealed that the ‘associations'hetween self-deeeption
. scores and blood pressure were significantly higher for males relat1ve to females Z's (124)

+=2.03, 1.99 for diastolic and systolic means respectwely, p s< 05 Impress1on
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management scores failed to correlate with either blood pressure index (1's<.1), although
the relationships were again. somewhat stronger (albeit in this case nonsignificantly) among

the male subgroup.

Insert Table 3 About Here

In light of the robust asséciations observed between self-deception scores and
ambulatory blood pressufé means among the male group, we were further interested in
assessing the étability of this predictor after controlling for a Set of standard physical risk
factors. This step provided a means of determining the practical value of self-deception
measurements with regards to well-established blood pressure predictors. The results of
hierachical regressions conductedb separately for the prediction of diastolic and systolic_
blood pressure means are summarized in Table 4. In the first step of each ana]ysis, body
fat levels, smoking status (yes or no), aﬁd exercise duration were forced into _thevequation
followed by baseline self-deception scores. As expected, physical risk factors (body fat
levels in particular) were significantly associated with higher three year blood preSsure
levels, F's (3,57) = 3.1, 4.1 for diastolic and systolic means respectively, p's<’.0'5-. In each
case, however, self-deception scores contributed significant predictive powér, accbunting
for an additional 14% bf thé variance with diastolic means (F[4,56] = 12.2, p=-.001) and

an additional 15% of the variance with systolic means (F[4,56] = 12.5, p<.001). :

Insert Table 4 About Here
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Moderator effect predictions.

Due to the large number of tests in this mbdel, we adopted an alpha level of .01 for
the interpretation of all moderator analyses. In order to assess linear psychological risk
factor x response style interaction effects, we completed a series of hierarchical regression
analyses in which the individual risk factor and response style score were entered at step
one followed by the respective interaction term (Baron & Kenny, 1986). '

Results from these analyses, consisting of zero order relationships between linear
interaction terms and prospective blood pressure levels as well as standardized Beta values
fo]lowigg the entrance of the main effect terms are summarized in Table 5. Beta values

‘ obtainéd via this method are equivalent to part correlations in which the main effect
variance has been removed from the interaction term. Male and female outcome data are
presented separately. Parallel with earlier main effect findings, there were no significant
associations between interaction terms and blood pressure means among the female
subgroup (F's <1). Among males, several reliable zero order interaction effects were
present, with the self-deception x anger-in and self-decepﬁon X anger—outv terms
evidencing significant associations with higher three year diastolic méans (r's 32 & .34 for
the self-deception x anger-out and self-deception x anger-in terms respectively, p's<.01)

~and trends toward the same pattern with systolic levels. However, none of these
relationships remained significant after controlling for main eﬂ'écfs. Notébly, the self-
deception by hostility interac;tion effect became reliable (at the .05 level) after entering

main effect terms (r[62]=-.30), but the relationship was in a direction opposite of that

predicted.

Insert Table 5 About Here
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. Table 6 shows the same pattern of findings for quadratic relationships. Based on
f[hese numbefé, there was little evideﬁce to suggest that relationshjl;s between blood
ﬁressure means and interaction terms Were quadratic in nature; As seen with the linear
interaction térms, statistically reliable zero order relationships were present in some cases.
However, these associations did not hold up after extracting linear main eﬂ‘éct and

interaction terms,

Insert Table 6 About Here

Further investigation of the interaction effects revealed that among the linear and
quadratic interaction terms which reliably predicted blood pressure means, each was found
to be highly correlated with self-deception scores (1's>.7). Because self-deception scores
were themselves significantly associated with diastolic and systolic blood pressure levels,
this pattern of intercorrelations provides an account for wliy particular interaction terms
evidenced predictive relationships (i.e., because they were primarily reflecting ‘self-
deception variance) and for why they failed to remain significant afier controlling for self-
deception. Consistent with this interpretation, re-running the linear and quadratic
regressions without including self-deception scores in a previous step showed that
interaction*terms‘ signiﬁcaﬁt at the zero order level generally remained reliable after
controlling for'p sychological risk factors. .

Confound effect predictions.

The confounding effects model proposed that the removal of response style effects
would improve blood pressure predictions based on our self-report measures of anger

expression, depression, daily stress, and hostility. Asa type of validity check for these

tests, however, we first wished to establish the pattern of intercorrelations between the
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reponse style and psychological risk factor instruments employed in this study. These
values are shown in Table 7. Consistent with expectations, impression management and
self-deception values were negatively correlated with all five risk factor measures @'s
[318] <'(')5).- In addition, self-deception was a significantly stronger suppressor of

depression scores relative to impression management (r's -.36 versus -11, Z = 3.2, p'<.05).

Insert Table 7 About Here

Table 8 provides zero order and part correlation values between baseline measures
of depression, anger-in, anger-out, hostility, daily stress, and three year ambulatory
diastolic and systolic means. Part correlation values represent associations in which the
potentially confounding influence of self-deception and impression management tendencies
observed in Table 7 have been removed from the psychoiogical risk factor variables.

These results are again presented separately for male and'fem\ale subgroups.

Insert Table 8 About Here

Pearson r values from Table 8 fail to support the prediction that the statistical
removal of resp 6nse style tendencies would improve relationships between psychological
risk factors and prospective blood pressure means. Zero order correlations were

_nonsignificant for all predictors in the male and female samples, and were by and large
ﬁnchanged after controlling for self-deception and impression management effects.

In order to present a more comprehensive test of this model, we further conducted
‘zero order and part correlations between the above psychological measures and blood

pressure means collected at the first time point. These numbers therefore quantify
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. concurrent rather than predictive relationships, but hold the considerable advantage of
representing a much larger pool-of participants (334 versus 127). Table 9 shows the

results from these analyses separately for gender subgroups.

Insert Table 9 About Here

Even adopting a liberal .05 alpha level, .however, our set of i)sychological risk
factors again proved to be unrelated to ambulatory blood pressure means both prior to and
following the statistical extraction of response style influences. Gender differences were ‘
similarly ‘absenti

o Discussion

The results from study 1 proﬁde strong support for using iesponse styles as
independent predictors of blood préssure levels. Self-deception scores reliabiy, pre_dicted
higher diastolic and systolic levels across a three glear interval for the male subgroup, and
these associations Were robust even after controlling for a set of physical risk factors. No
such pattern of reiationships was present within the female group, hO\ivever, nor did
impression management scores demonstfate assoéiations with imy bio(iii pressure mdex

As discussed at the outset of this paper, the most original contribution of study 1
was to provide a forum for investigating response style-blood pressure relationships across
a longitudinal time frame. The positive findings illustrated here a'cilidvto iin already
~ compelling literature in suggesting response styles tendencies are linked in some w’ay-to
the regulation of blood pressure levels among men. Even more impréssively, lthe: results
_ ‘shown here were recently replicated in an independent three-year study of blood pressure

among young adults (MacGregor, Davidson, & Prkachin, 1998). After cbntro]ling;forb

baseline blood pressure levels and a set of traditional hypertensive risk factors, these
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reséaréhers obserQed a sigxﬁﬁcant correlation between a measure of self- »
deception/defensiveness taken at baseline and higher three year diastolic means collected
in the laboratory. Taken collectively, these outcomes build a powerful case for using
response style measures in behavioral studies of blood preési;re. Furthermore, because of
the differences 1n the way response styles and blood pressure were measured in the N
MacGregor et al (1998) investigation, we also contend that their results may be
mterpreted as yielding some degree of external validation to the findings reported here.
| On a broader level, the main effect hypotheses suppoﬁéd in this study are
consistent with previou‘s researcﬁ documenting relationships between self-deception and
elevated reactivity and resting blood pressure levels among males in previous laboratory
e@eMeﬁts (e.g., Linden, et al., 1993; King, et al, 1990; Weinberger, et al., 1979). )
However, the current results also extend fhese findings by substantiating self-de’ception
and blood pfessure associations across a'lbligitudjna.l design, éﬁér controlling for standard
physical risk factors, and By demonstrating their stability with ambulatory blood pressure
measures which are increasingly recognized as the gold standard in the field for the
assessment of blood pressure. |

In contrast to the strong main effect relationships, we found little e(/idenée for
using response styles in a moderating role, or as statistical confounds to psychological risk
factors. Although a number of linear and ﬁonlinear sélf-deception x psychological risk
factor interactions did show reliable associations with blood pressure means'at the zero
order level, only one of the effects proved even marginally significant after controlliﬁg for
main effect terms - and this single correlation actually predicted lower blood pressure
values. - Furthermore, the high intercorrelaﬁons observed between significant interaction

terms and self-deception scores suggested that the moderator effects were largely a

product of self-deception variance, and therefore represented redundant information.
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The extraction of response style influences from the psychological risk factors via
part correlations had no apparent effect on the relationships observed between blood - "
pressure means and éelf-report measufes of depression, anger expression, daily stress, and -
hostility. Because none of the psychological risk factors expressed signjﬁcaﬁt correlations
with blood pressure levels even prior to controlling for response style effects, we felt the
reliance on three year ambulatory means as the sole outcome cﬁter‘idmight provide an
inadequate test of the confounding effects model. Our efforts td enhance the scope of
these findings by assessing correlations between psychological risk factors and baseline
ambulatory Vélues generated similar results, however, suggesting that the presence of
response style influences had little impact on the validity of the self-report instruments
with respect to blood pressure. This finding is consistent with results cited by McCrae
(1983) and others in the personélity field who have also cited nonsignificant changes in
validity coefficients following the statistical removal of response style effects. To the
author's knowledge this study is the first to directly report on validity effects in the |
cardiovascular literature.. |

In closure of this theme, although our findings prbvide no direct support for the
confoﬁhding effects model as expressed here, in the labsence of statistiéa]ly‘reliable résults
between our set of psychological risk factors and blood pressure we do not believe our

'results afford the only test of this strategy. A second case would bé the scenario in which
risk factor variableé génerated mitial predictive ability, at which time we could aésess

changes resulting from the extraction of response style variance. Fortunately for us, we

observed just such a situation in the analysis of the CASIS outcomes.
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Study 2 (CASIS).

Déscn'ptives.

Table 10 provides means, standard déviations, and statistical test results for
ischemic heart disgase patients across the baseline and combined treatment phases on
relevant demographic and cardiac variables. Results from separate repeated measure
ANOVA's revealed highly significant improvements across all cardiac measures as a result
of the combined treatment program (all p's <.01), including reduced incidence and
-duration of ischemia, improved exercise performance, and fewer reports of angina (F's
[1,74] 57.8, 36.0, 64.0, & 9.0 for ischemic frequency, ischemic duration, exercise time,

and angina incidence respectively).

Insert Table 10 About Here

Main effect predictions.

Main effect analyses included tests for relationshibs between response styles and
baseliné diséase severity as well as using response stylés to predict treatment outc'omes.‘
Zero order correlations between self-deception, impression managemeht, measures 'bf pre- .
~ treatment disease seveﬁty, and treatment chaﬁges are shown in Table 11. Neither
impression management nor self-deception scores were associated with émy of the four
baseline cardiac disease measures (p's > .2). Impression management items also failed to

predict treatment changes.

Insert Table 11 About Here
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Self-deception values, however, did show one-tailed predictive potential with
respect to ischemic treatment outcomes (p's <.05). Specifically, baseline self-deception
scores were linked to smaller improvements in the reduction of ischemic el;isodes and 48
hour iéchemic duration resulting from the combination pharmacolbgical treatment (r's [80]
= -.-19 & -.2 with ischemic duration and number of episodes, respeétively). After .

- controlling for baseline disease severity with the two ischemic variables, self-deception
scores reliably accounted for additional variance in each case, F's (1, 78) =5.3, 4.0, p's<.05

(two-tailed). This outcome is summarized in Table 12.

Insert Table 12 About Here

Moderator effect predictions.

| We followed a two-step procedure in assessing moderator effects. .Injtially, we
examined zero order relationships between interaction terms formed bétWeen the
psychological risk fa.ctors and response ‘style indices, and measures of baseline diseasé
severity and treatment effectiveness. Resulting values for linear interaction terms are
.s‘hown’ili Table 13. ‘'We employed an alpha level of .01 in the iﬁ;[erpretation_ of these tests
m order to minimize type I error inflation. ‘Where zero order correlations proved reliable,
we followed up by submitting the predictive interaction terms to hierarchical regression
analyses in which the psychological risk factor and response style main effects had been
previously forced into the equation. The same set of steps were followed in the

examination of nonlinear moderator effects.

Insert Table 13 About Here
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Results from these analyses were in accordance with those observed earlier among
REACT participants. A number of linear interaction terms proved to be reliable predictors -
at the zero order level. The self-deception x hostility term was associated with smaller
treatment benefits in the reduction of ischemic episodes, r (80) = -.30, p<.01.
Additionally, the self-deception x daily stress score predicted poorer treatment outcomes
in terms of smaller improvements in exercise performance (r[76] =-.31, p<.01). As
shown in Table 13, however, neither of these terms held up in subsequent regressions.
Because each of the significant interaction terms was highly correlated with main effect
predictors, they were unable to account for additional variance after controlling for self-
deception, hostility, and daily stress relationships. In fact, due to the multicollinearity
effects created by including the highly intercorrelated interaction terms in the regression
analyses, beta wéights for these predictors were reduced to nonsignificance in most cases.

As seen in Table 14, our data failed to support the prediction that nonlinear
interaction terms would improve our model of CHD. Again, although several quadratic
effect terms evidenced reliable correlations with treatment outcomes at the zero order
level, none of the interaction terms created for these analyses fnet our criteria for |

significance following steps to control for main effects (Cohen & Cohen, 1983).

" Insert Table 14 About Here

- Confound effect predictions.
As was the case with the REACT study, we began an assessment of confound
effects by exploring the size of relationships between respoﬁse style scores and

psychological risk factor measures. Table 15 showcases these values. Correlations

" between impression management, self-deception, and psychological risk factors were
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universally negative, but nonsignificant in the majority of cases. Impression management

. demonstrated reliable associations with anger-out and daily stress (1's[95] = -.24, -.23,

with anger-in and daily stress respectively, p's<.05), whereas self-deception was related to
lower anger-in and hostility scores (1's [95] = -.31, -.32, with anger-out and hostility

respectively, p's<.01). Neither response style scale evidenced an association with Beck

* Depression Inventory values.

Insert Table 15 About Here

Zero order correlations between baseline measures of anger-in, anger-out,
depression, daily stress, and hostility, measures of p‘re-treatmelvlt disease severity, and
pharmacological treatment changes are presented in Table 16. We obserQed no significant
relationships between the five psychological risk fact';)rs and initial disease severity as
measured by the number of ischemic episbdes and total ischemic duration. High levels of
pre-treatment depression, however, were related to poor exercise performance (r[96]=-
.20, p=.04). Baseline daily stress scores were likewise associated with an increased
presence of angina at the pre-treatment period (f,[92] = .23, p =.025). In addition, daily
stress levels exhibited reliable associations with several indices of treatment effectiveness,
including smaller reductions in the number and total duration of ambulatory ischemia, a
higher incidence of angina at post-treatment, aﬁd smaller improvements on exercise testing
(r's [75] =.20, .23, .26, & .19, p's<.05 [one-taﬂed] for ischemic duration, number of
ischemic episodes, exercise performance, and thg presence of angina at post-treatment,

respectively).
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Insert Table 16 About Here

Table 17 prox'fides' the same pattern of relationships between psychological risk
factors and cérdiac measures in which response style influences have b_é‘eh removed from
the psychological variables via part correlations. The pattern of findings largely mirrors
those observed prior to controlling for response style tendencies, however the absolute
effect sizes (pearson r's) actually decreased in nearly every case. The pfeviously reliable
associations between depression and pre-treatment exercise perfofmance, for examplé, and
between daily stress levels and changes in the number of ischemic episodes and total

| duration, were no longer significant at the two tailed .05 level. “ Relationships between
* daily stress, thé presence of angina, and changes in exercise performance also decreased in

size following the removal of response style effects, but nonetheless remained statistically

reliable.

Insért Table 17 About Here

Discussion
The results described in Study 2 again provide the clearest suppoﬁ for using
response styies as main effect predictors. However, this conclusion was not as sweeping
as noted in the context of the REACT investigation; Among‘a predominantly male sample -
of ischemic heart disease patients, self-deception scores collected prior to a potent
pharmacoldgical treatment program were associated with smaller treatment benefits as

measured in the form of reductions in the number of episodes and total duration of

ischemia. Patients with stronger self-deceptive tendencies, therefore, showed less
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imProvement on these measures relative to those with lower self-deception scores.. These
relationships also proved to be quite robust, remaining signiﬁcaﬁt even after controlling
for pre-treatment disease severity, and are in line with those -observed between self-
deception and cardiovascular health in previous studies (Denollet, 1991; Denollet, et al.,
1995; Emmons, 1992; Shaw & Cohen, 1985) .. Nonetheless, response styles overall
showed only modest'potential as predictors of cardiovascular disease variables. Self-
deception did not exhibit significant relationships with any measure of baseline disease
severity, and likewise failed to reliably predict either post-treatment angina or
improvements in exercise performancé. Impression managément scores, finally, did not_
correlate with any of our cardiac meésﬁres. .

Moderator effect terms once again offered litﬂe or no improvement to our
predictor models after controlling for main effect relationships. Where significant zero.
order relations were observed between linear or quadratic interaction terms and treatmént
outcome variables, subsequent hierarchical regressions revealed that they in every case
disappeared after first entering the main eﬂ'ecf terms into the equation.

The most compelling set of findings from our perspective concerned the analyses
of the confounding effects model. The aim in this circumstance was to asséss the fmpact
of response styles on a set of established psy-chological risk factors for cardiac disease, and
we explored this issue by examining the predictive abilities of the risk factors before and
after statistically controlling for response style variance with part correlations. Several of
the risk factor variables - anger-in and daﬂy stress in particular - evidenced consistent
negative relétionships with measures of pre-treatment disease severity and treatment
outcomes. This furnished a credible stage for examining respoﬁse styie effects. |

In contrast to-hypotheses posed by the confounding effects model, however, the

removal of response style influences actually lowered the predictive power of the
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psychological risk factors in six of eight cases. Althouéh none of the six aﬁ’ec‘eed ‘
relationshjps ‘vxblas reduced in a statistically signiﬁcant sense; in three cases the correlations |
syere no/»longer reliable. This outcome ‘suggest)s that cqntro]]ing for response style |
_ van’ahce would have changed ‘ehe conclusions drawn from this study by ndicating fewer
signiﬁcant findings. | | | | | |
" Intwo cases, correiations either did not change or increased after extracting
respen'se style variance. The hegative relationship between depression and pre-treatment
exercise perfprmaﬁce Was unchanged nioving from zero order to part correlations, and an |
examination 'rof Teble 15 suggests an explanation for this stabﬂity. fSpeeiﬁcally, whereas
measures of anger expression, daily stress, and hos:ti]ity each correlated at a reliable level
with either self-deception or impression managemeﬁt scores, we did ;iot ‘obserVe a
relationship betWeen self-reported depression and the two response sfyle diinensions. Asa
result, the part cerrelqtion for depression wa.s largely unaffected. | A |
I]ie final significant relationship, observed between hostility and reductions in the
:’number of ischemic episodes, does net lend itself:to a ready explanation. The latter -
avssociatio‘n'beceme significant only after removing response style influences. Although
this finding is entirely consistent with the cenfeunding eﬁects m'ovdel, its anomolous status
relative to changes seen among other psychological risk factors serves to comp]icafe
| inteipretations, -On one hand, it could be that hostility is somehow aﬂ“eeted’ diﬂ“efenﬂy by
response styles, or that hostility and respenSe styles even work together vtoi premote
behaviors that could affect treatment outcomes. Previous studies have shown, for
example, that hostility may interact with defensive characteristics to predict higher blood
"upressure‘lev'els (Jzimher, Shapiro, Goldstein, & Hug, 1991). Similarly, perﬁaps only

hostility, due to its very negative connotations and publically regarded connection to heart

" disease (e.g., type A personality), promotes a high level of internal and external censorship
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ahlong this population. Finally, in light of the fact that only self-deception correlated with
hostility, it appears that the removal of self-deceptive versus impression management
variance has different effects.

Neither of these interpretations fits with the data observed here, however. The
response styles scores collected in this study correlated as strongly with anger expression
and daily stress reports as with ilostﬂjty. Furthermore, interaction terms failed to account
for added predictive power after controlling for main effects, suggesting that observed
relationships were not a result of synergistic influences. Lastly, although it was true that
only self-deception showed a suppressive relationship with hostility, the same could be
said of anger-in scores. The difference is that anger-in relationships decreased rather than
increased after extracting self-deception variance. Thus, although the improvement in
predictive power with the hostility index was consistent with predictions, the overall
pattemn of findings runs in the opposite direction. The more general conclusion is that
researchers should be cautious about efforts to "trim the response style fat" from other
psychological measures. Instead of creating purified constructs that are more cépable of
forming meaningﬁﬂ associations with other variables, the evidence reviewed here suggests
one may lose critical information. Coupled with the earlier finding that self-deception
scores were associated with treatment outcomes, this may indicate the presence of a more
, Ageneral distress factor relevant to cardiovascular disease that is captured mutually be

psychological risk factors as well as by self-deception measures.
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General Discussion

This investigation examined the role(s) of response styles in the context of
cardiovascular research. The results of the separately described REACT and CASIS -
studies raised a numbef of issues germane to the p.remise of this paper. First of all, we
observed consistent evidence for conceptualizing response styles as meaningful personality
constructs, and little or no evidence for the longstanding position tilat response styles
function primarily to distort observable links between health status and fhe reporting of”
physical and psychological symptoms. Although we witnessed the' expected negative
correlations betV\./een response style scores and psychological risk factors in both studies,
statistical extraction of the response style influences proved to have little impact on the
predictive potential of the risk factor measures. In fact, the removal. of response style
variance actually worsened predictions of treatment outcomes among CASIS patients.

' 'This finding supports the need to identify plausible mechanisms throﬂgh which response
styles may themselves be linked to cardiovascular health. Researchers have speculated
upon several such models in recent years, and these accounts are briefly examined here.

A second issue of note is that the connection(s) betweeﬁ response styles and
cardiovascular health appear to be rather unidimensional. That is, only self-deception
scores showed an ability to predict blood pressure and changes in ischemic heart disease -
variables. In no case did impression managemént scores evidence utility in these regards.
This suggests something unique regarding the information captured by the self-deception
measures, and we will touch upon the literature discriminating between the two respdhse
style dimensions.
Third and finally, our results also indicated that the self-deception-cardiovascular

health relationship is relevant only to men. Although some studies have documented

relationships between response styles and blood pressure among women (King, et al,
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1990), the existing literature is largely in agreement with our own ﬁﬁdings in suggesting a
more consistent asso-ciation_-among men (Jamner, et al., 1991; Linden, et al, 1993;
Weinberger, et al., 1979). Iftfue, however, why or how might response style effects differ
‘ for male populations? Severai explanations are offered on this'issue.»

Biobehavioral inechanisms linking response styles and cardiovascular health.

A question of critical importance to the interpretation 6f our findings concerns the
mechanisms through which response style characteristics may impact cardiovascular
health. In order to argue that response style relationships represent more than
correlational deécﬁpfors, one must advance explanatory models that are both consistent
with existing knowledge and amenable to scientific testing. |

One plausible account suggests that‘the repression of negative emotions can
actually promote a heightened physiological response to stressful events (Gross &
Levenson, 1997), pdésibly leading to elevated resting blood pressure levels over time.
Alexander (1939) first advanced the notion that the developmel.lt‘ ofhypenension and
cardiovascular disease could be related to an inability to express negative emotions.
Sometimes regarded as the psychosomatic model of hypertension, Alexander's research
primarily centered upon repressed hostility, but fhe concept may be applied here more

 generally to negative affect states. The numerous studies showing relationships between
higher &efensiveness or self-deception scores and increased physiological reactivity (é.g.,
King et al., 1990; Shapiro et al., 1995; Wemberger et al., 1979) are éonsistgnt with this
developmental model, as are results indicating associations between reéponse style status
and higher resting blood pressure levels (e.g., Jamner et al., 1991; Linden, et al., 1993).
The prospective relationships observed here and elsewhere (MacGregor et al., 1998),

buffer this position still further. Thus, self-deceptive characteristics could accentuate

cardiovascular changes by disposing a coping style that exacerbates sympathetic nervous
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system activity under stress. Whether changes result from tile'increased intensity of the
s;[ress response or from a prolonged duration of Asympathetic activity, however, is not
entirely clear. 4

A séparate difficulty with the psychosomatic theory is that it does not clearly
differentiate between the importance of the stress response and the frequency with which
stress is experieﬁced. Ironson's results (Ironson, et al., 1992) suggest, for~ex’ample, that |
long-term cardiovascular changes may be more strongly affected by how often an
individual experiences negative emotions as opposed to how the affect is expressed.
Taken from this perspective, self-deceptive characteristics may impact cardiovascular
functioning by disposing an increase in the number or duration of stressful encounters.
Although there is 1ittl¢ direct evidence on this issue, we earlier discussed findings that .
| hypertensivq individuals frequently demonstrate poor social skills and lower levels of
assertiveness, each qualities that could increase the frequency of negative social
interactions (Linden & Feuerstein, 1981). Jamner (Jamner, et al., 1991) describes a
closely related process in which a type of approach-avoidance conflict may be present -
among self-deceptive individuals in which they repress their experience of negative
emotions in order to be liked by others. In tht of the recent attention given to the role of
" interpersonal stressors in cardiovascular disease (Linden & Rutledge, 1996), this could be

a valuable area for future inquiry.

Preliminary findings from recent cardiovascular investigations also indicate that
self-deception relates to a number of overt behavioral patterns that could contn'bﬁte to the
development or progression of diseasé. In particular, self-deceptive individuals may show

~a tendency to deny illness symptoms (Denollet, 1993), to gain less information relevant to
treatment (Shaw & Cohen, 1985), receive lower levels of social support (Emmons, '1992),

and to be less likely to adhere to treatment (King, et al., 1990). These behaviors have
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clear ramifications for patients coping with exisﬁng disease, but could also ‘have 3
pathogenic consequences in some scenan'os. For example, tﬁe failure to notice ind_ications
of elevated sympathetic arousal could prevent one from departing stressful encouﬁ_ters, or
from seeing the impact a demanding job, relationship, or lifestyle is having on their health.
Preventive behaviors may also suffer, resulting in a possible avoidance of screening |
assessments, genetic testing, routine medical checkups, and dietary or exercise habits -
among a host of other factors - that impact the manifestation of disease.

A final implication of the main effect findings is that it may not be necessary to
distinguish between "true" and "repressed" anxiety (if such a distinction ‘aetually exists) in
order to show relationships between response styles and physical ﬁlnctioning. ‘
Weinberger's (Weinberger, et al., 1979) results, although also indicating associations
between response styles and elevated arousal levels, differed on this point in that it was
believed to be the masked emot10na1 materlal and not the generahzed response style »
pattermn itself that contributed to stress reactivity. Our main effect results indicate nothmg '
about participant's "true" standing on measures of psychological risk factors, but instead
demonstrate independent predictive value.

Self- deCCDtIOIl Vel' SllS impression management,

Why mlght self-deception scores prove useful in the predlctlon of cardlovascular o
outcomes whereas impression management scores do not? Impression management
measures, after all, share a conceptual similarity with self-deception in that both act to -
suppress negative self-relevant information from others. Similarly, our results, as well as |
those from previous research (Linden, et al., 1986), indicate that impression management
and self-deception scales correlate to a similar eﬁent with measures of psychopathology.

Intefestingly, however, the value of self-deception in cardiovascular trials may

have less to do with an individual's style of reporting psychological symptoms and more to
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do with how they process and respond to physical signs of stress or disease. As discussed
earlier (Denollet, 1991), research suggests that high self-deceivers are less likely to notice
indications of physical duress, and subsequently less likely to seek out social support or
medical assistance. In addition, studies show that self-deception, but not impression
management, is correlated with the reporting of physical symptoms (Linden, et al., 1986).
~ This combination of ﬁlidings suggests that the self-deception dimension of response stylés
makes a relatively unique contribution to physical ﬁealth. The cognitive Aaspects of self-
deception leave one poorly equipped to monitor physiological arousal levels, which may
affect underlying feedback systems and promote a tendency to dismiss waming signs,
whereas the behavioral products of self-deception could delay help-seeking responses, act
to maintain involvement in stressfil encounters, or negatively affect adherance to |
treatment following a medical event.

| Such an account is consistent with our present understanding of self-deception
mechanisms. It must be emphasized, howevér, that the currently very small body of
research on the topic makes this or any other explanation preliminary. The task of
establishing behavioral concomitants of psychological risk factovrsbrekmains an impor;ant
_ objective for cardiovascular résearchers at this time. Althdugh our results indicate that
| self- deception may deserve inclﬁ_sion amdng this set of health-relevant persoﬁ Vaﬁébles,
we are unable to offer definitive e{/idence regarding causal mechanisms for our findings.
As is so often recounted, such an account requires much additional research.

An account of gender differences.

The simplest explanation for the absence of 'self-deception relationships among the
females group is that self-deception may be a predominantly male characteristic. Recent

work by Paulhus (personal communicétion, May 20, 1998), for example, showed that self-

deception overlaps meaningfully with narcissistic personality traits, which are believed to
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~ be more,preyalent anlong males (DSM-1V, 1994) Perhapsva relative lloor' eﬁ'ect exists

among females w1th respect to self deceptlon an effect that would ]Jmlt our ability to find

correlat1onal relatronshrps

An exammatron of the male and female subgroups from the REACT study does -

not support this explanatlon however Men s self: deception scores (N—15 1, mean = 8.19,
sd=3:1 1) were very sn:mlar to those from the female subgroup (N=165, mean = 8.41, sd |
= 3.29). Women, ytherefor'e, appear to be at least as self-deceptive as men in our 'sample.

| The‘_ more complex interpretation is that the biobehavioral pathyvays'linking
personality features, behayioral mediators', and cardlovascular activity differ between nlen ,
and wonaen. The results ﬁo_m many previous studies suggest that certain .person_ality
. ch'aracteristics such as hostility are more salient"tomales (Dernbroski, et al., 1989; Linden,
et_ al., “l 993), whereas factors such as the availability ofh’chial support may be more for
women (e. g., Gerin, et al., 1992). From this perspective, the relative strength of self-
o deception relationships among men relatlye to women-is consistent with existlng
| knowledge | | |
Unfortunately, the comfort provrded by the latter mterpretatron is oﬂset by the fact

that it fails to bring us any closer to an explanat1on for the phenomena. If, as our numbers
mdrcate men are not simply more self deceptlve we must look deeper for a connecting
mechanrsm. Consrstent with Alexander (1939), self-deceptrve traits may represent a
coping method relied upon by some men to process stressful interpersonal or life events,
and the chronic internalization of the negative emot_ions resulting from these events'could
lnﬂuence resting baroreceptor activity. Importantly, this view considers self_:deception an
agent that is activated under stressﬁll. circumstances ‘Given the lower inclination shown

N by men in some studies to engage in healthrer coping methods such as socml support

seeklng (Rutledge et al 1996) this may suggest that - desplte s1m1lar self deceptrve
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means across gender groups - men rely to'a greater extent upon repressive or self-
deceptive coping styles with respect to physical health. Such a model remains consistent .
with Gur and Sackeim's (1979) definition of self-deception 'as a pérsonalit;ll feature that
promotes the tendency to minimize the conscious experience of negative self-relevant
information, but further add that self-deceptive qualitiés could affect some forms of self-
relevant informations (i.e. health related) more than other. In summary, gender status may
moderate the expression of self-deception characteristics. In light of the robust
relationships documented here between self-deception and higher blood pressure levels
among men, their consistency with previous laboratory findings, and the many as yet
unresolved questions, this would appear to be a fruitful avenue for future research.
Conclusion. |
Where does this collection of ﬁndings leave us? The primary objective of this
thesis was to examine responée styles in a forum that allowed us to ascertaiﬁ their value in
several different roles. Our results are among the first to tackle this issue with
cardiovascular data, but they are clearly in line with conclusions drawn previously by
personality researchers in suggesting response styles can be better described as personality
traits. Like other person variables, response style chararacteristics vary across individuals
~ and appear to possess both cognitive and behavioral manifestations.
| Gur and Sackeim (1979) and Costa and McCrae (1983) are among those who have
encouraged researchers to treat response styles as more than suppressing agents. Their
arguments were based largely upon studies in the personality literature showing that the
-extraction of response style effects generally failed to imprO{/e predictions. Our numbers
support a similar conclusion, but go well beyond the bounds of previous investigations by

- demonstrating response style effects in an area in which accurate predictions can have

serious health implications.
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In closure of this papér, it is a worthwhile exercise to briefly integrate our findings
with the methodologies used in previous cardiovascular investigations incorporating
~ response style variables. Three types of relationships are often presented with regards to
personaﬁty or behavioral variables in health psychology research. Unfortunately, because
most person variables relevant to health outcomes are either not subject tolmanipulation
(e.g., gender, personality traits) or difficult to change (e.g., aggreésive behavior, smbking),
the great majority of these relationships (including our own) are correlational in nature.
This weakness Mts the jnterval validity of research findings, and typically requires
multimodel approaches to establishing causality.

The simplest and most common form of behavioral médicine research attempts to
» ‘identify concurrent relationvships between person variables and health processes. Studies
' sﬁch as those presenféd earlier illustrating associations between response style scores and
physiological reactivity (e.g., Shapiro, et al., 1995) are an example of this methodology.
While such research is vital to our progress as a science, the results suffer from an
* intractable chicken and egg dilemma. An advantage of the current investigation is fhat we.
were able to go beyond this type of methodology with many of our analyses.

A second and typically stronger form of research involves relationships obéérved in
the coﬁtext of treatment outcome predictions. Treatment adherance as a predictor of
post-MI mortality is a commonly employed example of this type of association in -
behavioral medicine research. The CASIS trial presented data. of this sort, using response
styles and psychological risk factors to predict the effects of a pharmacological treatment
program among ischemic heart disease patients. A key benefit of this type of design is that

we were able to control for at least some alternative explanations such as baseline disease

- severity. The finding that self-deception was able to reliably pfedict ischemic
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improvements even after ruling out initial disease status provides a strbnger'enflorsement
-of the variable. |

The third and mbst valuable form of behavioral medicine research is also the least
 practical to conduct. This methodology is prospective in scope, using tiﬁe 1 variables to
predict changes in health status across an extended time period. Lacking the ability to
cleanly manipulate person variables, prospective designs potentially offer the most robust
relationships. Because they possess all the advantages of treatmenf outcome relationships,
~ with the additional benefit of minimizing chicken and egg explanations (i.e., the disease
céusing changes in personality or behﬁvior), prospective relationships are highly valued but
rarely acquired due to the costs involved in recruiting and tracking participants for lengthy
time periods. This makes the results of the REACT study particularly valuable. The |
associations between self-deception and higher 3-year diastolic and systolic blood pressure
means held up even after controlling for physical riék factors and’time 1 blood pressure
levels. In combination with the many concurrent response style-blood pressure
relationships discussed in previous sections vthis builds a compelling case for incorporating

response style measures in research aiming to explicate the factors contributing to

cardiovascular illness.
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