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General introduction
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From time to time we all experience stress. There are numerous situations that 

can lead to such experiences. For example, people say they feel stressed when 

having too many responsibilities, taking an examination, having an argument with 

a spouse, feeling lonely, having to deal with pressure at work, and so on. Stress 

is thought to occur as the result of imbalance between situational demands on 

the one hand and (perceived) resources on the other. More specifically, Lazarus 

and Folkman (1984) defined stress as “a particular relationship between the person 

and the environment that is appraised by the person as taxing or exceeding his or her 

resources and endangering his or her well-being” (p.19).

A stressful situation triggers a chain of changes in the nervous, cardiovascular, 

endocrine, and immune system. Such changes include, for example, accelerated 

heart hate, increased blood pressure, increased blood flow to the muscles, and 

increased respiration rate. These physiological stress responses are generally 

vital and valuable as they prepare the body to meet the challenging or threatening 

situation and enable the individual to ‘fight-or-flight’ (Cannon, 1929). Further, it is 

thought that there is an optimal level of stress that enables a person to function 

most effectively (Hebb, 1955; Mendle, 1999; Yerkes & Dodson, 1908). However, 

too much stress can be disruptive and damaging. Selye (1956) observed that 

repeated or prolonged physiological stress responses can wear the body down, 

possibly leading to tissue damage and negative health effects, accordingly.

It has been argued that cardiovascular reactivity mediates the relationship 

between stressors and cardiovascular disease (e.g., Hurwitz & Schneiderman, 

1998; Krantz & Manuck, 1984; Manuck, Kasprowicz, & Muldoon, 1990; Matthews 

et al., 1986). Cardiovascular reactivity refers to changes in the cardiovascular 

system (e.g., heart rate, blood pressure) in response to exposure to stressors. In 

this respect, the stress reactivity hypothesis posits that individuals who respond 

to stressful situations with excessive increases in heart rate and blood pressure 

are at increased risk for the development of cardiovascular disease. Keys and 

colleagues (1971) conducted a prospective study in which cardiovascular reactivity 

to a laboratory stressor was related to cardiovascular disease. Results of their 

study showed that diastolic blood pressure (DBP) reactivity to the stressor was a 

significant predictor of the development of coronary artery disease 23 years later 

(Keys et al., 1971). In fact, DBP reactivity was a stronger predictor than many of the 

standard risk factors (e.g., smoking, high cholesterol, high systolic blood pressure 

at rest). Despite inconsistencies in the literature, there is now a growing body 

of evidence linking cardiovascular reactivity to the development of (pre)clinical 

cardiovascular disease states (for review see, Treiber et al., 2003). However, the 
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exact mechanisms that underlie this relationship remain to be elucidated (e.g., 

Lovallo & Gerin, 2003; Lovallo & Wilson, 1992; Manuck et al., 1990).

Due to the assumed link between the intensity of cardiovascular reactivity 

and the likelihood of cardiovascular disease, there has been extensive research 

interest in individual differences in stress-induced cardiovascular responding (e.g., 

Turner, Sherwood, & Light, 1992). Reactivity is seen as a stable (trait-like) response 

dimension (e.g., Cohen et al., 2000; Kamarck & Lovallo, 2003; Kelsey, Ornduff, 

& Alpert, 2007; Manuck, 1994; Manuck, Kasprowicz, Monroe, Larkin, & Kaplan, 

1989) on which individuals who are at increased risk for cardiovascular disease 

can be identified (e.g., Turner, 1994). Early research paradigms were focused on 

identifying vulnerability factors that influence the magnitude of reactivity, such 

as, for example, biological sex1. The fact, that men generally respond to laboratory 

stressors with greater increases in systolic blood pressure than do women (see for 

reviews, Saab, 1989; Stoney, Davis, & Matthews, 1987) parallels sex differences 

in prevalence of cardiovascular disease, with higher risks among men (Poos & 

Gijsen, 2006, June 15). Research has shown several other vulnerability factors that 

influence the intensity of cardiovascular responses to stressors, including race, 

with a tendency among Blacks toward greater responsivity to stressful situations 

in comparison to Whites (see for review, Anderson, McNeilly, & Myers, 1993), Type 

A behavior pattern (e.g., Houston, 1983; Matthews, 1982) and hostility (e.g., Smith, 

1992; Suarez & Williams, 1989).

However, as, for example, sex differences in cardiovascular responding to 

stressors were not consistently found, it was assumed that differences in responsivity 

should be understood in relation to type of stressor under investigation (Lash, 

Eisler, & Schulman, 1990; Lash, Gillespie, Eisler, & Southard, 1991). According to 

Lazarus and Folkman’s (1984) conceptualization of stress, a stress response is not 

determined by personal characteristics only, but depends on a transaction between 

the person ànd the environment. They argued that to be able to understand 

variations among individuals in stress-induced responding, we must take into 

account motivational and cognitive processes that mediate between the stressful 

encounter and the response. They proposed that the more relevant, challenging, 

or threatening a person appraises a given situation, the more stressful it will be for 

1 In the present thesis the term sex refers to the biological difference between men and women, whereas the 

term gender refers to socially constructed roles about what is appropriate for men and what is for women 

(Oakley, 1972; Pryzgoda & Chrisler, 2000; Unger, 1979). Enactment of these gender roles distinguishes 

masculine and feminine individuals, respectively.
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him or her, and the higher will be his or her physiological stress response (Lazarus 

& Folkman, 1984). Accordingly, the same situation can produce different amounts 

of cardiovascular responding in individuals who appraise the situation differently. 

In more recent research on individual differences in cardiovascular responding, 

investigators have examined the effect of personal characteristics in interaction 

with type of situational demands, thereby acknowledging the ongoing relationship 

between the individual and his or her environment.

Match paradigm

To examine the person by situation interaction on the magnitude of cardiovascular 

responding, researchers have applied a match paradigm. Within such a paradigm 

higher cardiovascular responding to stressful situations are expected when type of 

situational demands are relevant to – or match – one’s identity, rather than when 

situational demands mismatch or are irrelevant. It is assumed that, to preserve 

one’s identity (i.e., success importance), individuals should be more willing to put 

high effort under self-relevant than under self-irrelevant performance conditions.

The match hypothesis has been investigated in the field of gender in which it 

relates to the gender relevance of a stressor (e.g., Cosenzo, Franchina, Eisler, & 

Krebs, 2004; Kolk & van Well, 2007; Lash et al, 1990; Lash, Eisler, & Southard, 1995; 

Lash et al, 1991; Martz, Handley, & Eisler, 1995; Stroud, Niaura, & Stoney, 2001). 

It is assumed that a gender-relevant stressor activates gendered information in 

memory about what is appropriate behavior for men or women. With that, a gender-

relevant stressor is thought to tap an individuals’ concern about maintaining the 

integrity of one’s identity (Kolk & van Well, 2007). The match hypothesis predicts 

that individuals will respond with higher levels of cardiovascular stress to situations 

that are relevant to one’s gender, than to situations that are relevant to the other 

gender or those that are gender neutral.

Lash and colleagues have examined sex match effects on cardiovascular 

responding (Lash et al., 1995; Lash et al., 1991). To demonstrate that differences 

in the appraisal of gender-relevant encounters account for differential increases 

in cardiovascular responding between men and women, Lash and colleagues 

manipulated the gender relevance of a laboratory stressor. They argued that, as 

men and women differ in their appraisal of situations as being stressful to them 

(Eisler & Skidmore, 1987; Gillespie & Eisler, 1992), sex differences in cardiovascular 

responding should (in part) be understood in relation to the gender relevance 

of the stressor. To manipulate the gender relevance of the stressor Lash and 
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colleagues changed the instructional context (i.e., success importance) of the cold 

pressor test (CPT; Durel et al., 1993; Peckerman et al., 1994; Saab et al., 1993). 

The CPT requires participants to put their hand in ice water and is considered 

relatively gender neutral. Lash’s instruction to the CPT suggested a relation 

between performance on the CPT and masculine characteristics (i.e. masculine 

relevant condition), a relation between performance on the CPT and feminine 

characteristics (i.e., feminine relevant condition), or just asked participants to put 

their hand in the ice water to obtain physiological measurements in reaction to 

cold (i.e., gender neutral condition). By varying the instructional context in which 

the CPT was presented, Lash and colleagues (1995; 1991) were able to change 

participants’ appraisal of the CPT as relevant, and to influence sex differences in 

cardiovascular responding, accordingly. Taken together, results of the two studies 

revealed that men were more reactive than women when the CPT was presented 

as masculine relevant, whereas women were more reactive than men when the 

CPT was presented as feminine relevant (sex match effect). Moreover, no sex 

differences were obtained on the gender-neutral administration of the CPT (Lash 

et al., 1995; Lash et al., 1991).

Furthermore, previous research has been focused on examining gender match 

effects. It has been argued that the impact of a gender-relevant stressor depends 

on the degree to which individuals adhere to gender-appropriate behavior, that is, 

one’s gender role identification (Kolk & van Well, 2007; Lash et al., 1990; Martz 

et al., 1995). Identification with a gender role gives individuals a sense of who 

he or she is and how he or she ought to behave. Failing to meet the gender role 

imperatives of a gender relevant stressor should pose a threat to the integrity of 

one’s identity. Therefore, it is argued that the stronger individuals identify with a 

particular gender role, the more relevant a situation that matches their gender role 

will be, and the higher their physiological level of stress in response to it (gender 

match). Previous research has supported the gender match effect for men (Lash et 

al., 1990) and for women (Martz et al., 1995). Men who identified strongly with the 

masculine gender role responded with higher cardiovascular responses to a CPT 

presented as a performance challenge (masculine relevant) than did men low on 

masculine gender role identification. Similarly, women who identified strongly with 

the feminine gender role showed greater increases in cardiovascular responding 

to a body image threat exam (feminine relevant) than did women low on feminine 

gender role identification.

None of the previous studies focused on the surplus value of the gender match 

effect over the sex match effect, except for the study of Kolk and van Well (2007). In 
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this study, Kolk and van Well improved upon the experimental design of previous 

research and tested the sex and gender match effects in one study. They were able 

to replicate both gender and sex match effects on cardiovascular responding and, 

as expected, they reported higher effect sizes for gender match effects than for 

sex match effects. However, Kolk and van Well (2007) did not apply a fully crossed 

sex by gender design but tested the sex match effect and gender match effect in 

two independent analyses.

To complicate matters, other researchers failed to replicate match effects on 

cardiovascular responding or reported mismatch effects, indicating that people 

demonstrated elevated responsivity to situations that are relevant to the other 

gender or sex (e.g., Davis & Matthews, 1996; Matthews, Davis, Stoney, Owens, 

& Caggiula, 1991; Weidner & Messina, 1995; Wright, Murray, Storey, & Williams, 

1997). To explain these inconsistent findings, Wright and colleagues (1997) 

proposed to conceptualize gender relevance in gender-specific ability terms as 

opposed to success importance. They argued that differences on responsivity 

not only depend on the gender relevance of a stressor, but also on task difficulty 

and one’s ability percept of that task. They hypothesized that low difficulty tasks 

would elicit mismatch effects, whereas moderate difficulty tasks would elicit 

match effects. More specifically, Wright and colleagues assumed that when task 

difficulty is low, individuals whose sex mismatches the gender relevance of the 

stressor (i.e., low-ability individuals), may perceive the task as more difficult, try 

harder, and, consequently, show greater increases in cardiovascular reactivity 

(mismatch effect), than individuals whose sex matches the gender relevance of 

the stressor (i.e., high-ability individuals). They further assumed that, when task 

difficulty is moderate, low-ability individuals may think success is impossible or 

not worthwhile, whereas high-ability individuals feel capable, try harder, and show 

more cardiovascular responsivity to the task than their low-ability counterparts 

(match effect). In addition, when task difficulty is high, both high- and low-ability 

individuals were thought to disengage from the task, resulting in similar levels 

of cardiovascular responding. To test their hypotheses, Wright and colleagues 

(1997) conducted a study in which they manipulated the gender relevance and 

the difficulty of a stressor. Results of this study supported Wright and colleagues’ 

hypotheses, providing a model indicating under which conditions a match or a 

mismatch between individual characteristics and situational demands is more 

likely to be predictive of higher levels of cardiovascular responding.

In the present thesis, we further examine individual differences in cardiovascular 

responding using the match paradigm. Extending previous studies we address 
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the surplus value of a gender match effect over a sex match effect using a novel 

statistical approach, that is, a Bayesian model selection procedure. Furthermore, 

we apply the match paradigm to another research area, that is, to the field of 

culture, as we assume the match paradigm to be a generally applicable model. We 

use different stressors that are all of moderate difficulty. In addition, we expand on 

previous research on the match paradigm by touching upon the important topics 

of examining different reactivity measures, different stress phases, and direct 

versus indirect measurement procedures, to be considered below.

Reactivity measures
Commonly used and easy to measure indices of cardiovascular reactivity are 

changes in heart rate and blood pressure. Blood pressure levels, however, are 

regulated by underlying hemodynamic parameters, that is, cardiac output 

(CO; volume of blood pumped by the heart to the body) and total peripheral 

resistance (TPR; amount of friction that blood encounters as it passes through 

the vessels). Increased blood pressure that is primarily induced by enhanced CO 

has been characterized as a cardiac response pattern, whereas increased blood 

pressure that is primarily induced by enhanced TPR has been characterized as a 

vascular response pattern (Blascovich & Katkin, 1993; Gregg, James, Matyas, & 

Thorsteinsson, 1999; Llabre, Klein, Saab, McCalla, & Schneiderman, 1998; Turner, 

1994). Apparent similar increases in cardiovascular responding in terms of blood 

pressure changes, thus, can be related to distinct underlying hemodynamic 

response mechanisms. Moreover, as an increase in one of the hemodynamic 

parameters tends to go together with a decrease in the other parameter (Berne 

& Levy, 2001), it is also possible for blood pressure to remain unchanged, despite 

distinct changes in CO and TPR. Altogether it stands out that focusing on blood 

pressure responses only may hide significant sources of variability in cardiovascular 

responding among individuals.

Since a new technique of impedance cardiography allows for noninvasive 

assessment of CO and TPR (Nagel et al., 1989; Sherwood, Allen et al., 1990; 

Wilson, Lovallo, & Pincomb, 1989), there is growing interest in the underlying 

hemodynamic response patterns of blood pressure changes. Previous research 

findings suggest that hemodynamic response patterns depend on the nature 

of task demands imposed on the individual. Active laboratory stressors, such 

as public speaking, mental arithmetic, or reaction time tasks, tend to elicit 

cardiac response patterns, whereas passive laboratory stressors, such as the 

CPT, tend to elicit vascular response patterns (e.g., Allen, Stoney, Owens, & 
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Matthews, 1993; Gregg et al., 1999; Saab et al., 1992; Saab et al., 1993; Sherwood,  

Dolan, & Light, 1990; Sherwood & Turner, 1992). Other investigators have 

attempted to classify individuals based on hemodynamic response profiles. 

Manuck (1994), for example, identified groups of cardiac or vascular responders, 

according to whether they showed increased cardiac output or total peripheral 

resistance in response to different tasks. Despite variations in the hemodynamic 

profile, the magnitude of blood pressure responses was similar in both groups. 

In addition, research findings generally suggest that men and Blacks are more 

likely to be vascular responders, whereas women and Whites are more likely to be 

cardiac responders (e.g., Allen & Matthews, 1997; Allen et al., 1993; Lawler, Wilcox, 

& Anderson, 1995; Light, Turner, Hinderliter, & Sherwood, 1993; Saab et al., 1997; 

Treiber et al., 1993).

Moreover, it is believed that, rather than cardiovascular reactivity per se, it is 

the underlying regulatory system that is associated with cardiovascular disease 

risk (Kline et al., 2002; Mills et al., 1994). More specifically, the vascular response 

pattern has frequently been proposed to have pathogenic effects due to the 

established association between TPR reactivity and hypertension (e.g., Egan, Panis, 

Hinderliter, Schork, & Julius, 1987; Sherwood, Dolan et al., 1990; Steptoe, 1998; 

Treiber et al., 1993). These latter findings underline the importance of including 

hemodynamic parameters in research on individual differences in cardiovascular 

responding. Accordingly, in the present thesis, to expand upon findings of previous 

research on match effects on cardiovascular responding (that mostly relied on 

measures of heart rate and blood pressure) and to be able to model more specific 

mechanisms on cardiovascular stress responding, besides examining heart rate 

and blood pressure we studied the underlying hemodynamic response pattern as 

well.

Obtaining subjective ratings of stress may provide additional insight. However, 

Lazarus and Folkman (1984) argued that cognitive appraisal processes are not 

necessarily conscious. The appraisal of a stressor as relevant to enacting one’s 

gender role, and the subsequent heightened cardiovascular responding may, 

therefore, be regarded as rather automatic processes. As the subjective rating 

of stress is a much more controlled process, results of studies on subjective 

stress need not parallel those of studies on physiological stress. Actually, weak 

or negligible associations between the magnitude of self-reported stress ratings 

and the magnitude of physiological indices of stress are often found. Therefore, 

we expected to find weak agreement between findings on self-reported and 

physiological stress responses.
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Stress phase
Traditionally, the focus of psychophysiological research on cardiovascular 

responding to laboratory stressors has been on measuring responsivity during the 

actual stressor phase. However, in everyday life, people will spend less time in 

‘the heat of the moment’ than they will in anticipation of and in recovery from the 

stressful encounter. Accordingly, it has been argued that examining anticipatory 

and recovery measures in the laboratory will provide additional information on 

cardiovascular responding as it occurs in the real world (e.g., Gregg et al., 1999; 

Linden, Earle, Gerin, & Christenfeld, 1997; Schwartz et al., 2003). Further, as Selye 

(1956) pointed out that cardiovascular responses to stressful situations are likely 

to be most damaging when they are prolonged, the assessment of anticipatory 

and recovery measures may contribute to further understanding of the stress-

disease link. In line with this view, recovery from stressors and, to a lesser 

degree, anticipation to stressors, has been linked with cardiovascular disease 

risk (e.g., Gerin & Pickering, 1995; Gregg et al., 1999; Hocking Schuler & O’Brien, 

1997; Vitaliano, Russo, Paulsen, & Bailey, 1995). Acknowledging the importance 

of different stress phase testing (e.g., Linden et al, 1997), in the present thesis, 

all experimental studies covered not only the actual stressor phase, but also 

anticipation and recovery phases.

Direct and indirect measurement procedures
Thus far, to assess gender role identification, researchers, that have examined 

gender match/mismatch effects on cardiovascular responding, have used 

relatively direct measurement procedures (i.e., questionnaires). Frequently used 

instruments are questionnaires, such as, the Masculine and Feminine Gender 

Role Stress scales (Eisler & Skidmore, 1987; Gillespie & Eisler, 1992) and the 

Personal Attributes Questionnaire (Spence, Helmreich, & Stapp, 1974). As with 

all self-report measures, social desirability confounds are probable because these 

reports are influenced by self-representational goals of participants (Edwards, 

1957). Measurement procedures that assess the construct of interest without the 

use of self-reports are considered indirect (de Houwer, 2006; Fazio & Olson, 2003). 

Instances of such procedures are priming tasks and the general purpose Implicit 

Association Test (Greenwald, McGhee, & Schwartz, 1998). These measures are less 

vulnerable to self-representational biases or faking (Kim, 2003; Steffens, 2004).

To investigate attitude-behavior processes, Fazio and colleagues (1990; 1999) 

proposed a dual process theory. According to this theory, directly measured 

attitudes should be better predictors of controlled behavior, because motivation 
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and opportunity to deliberate during these processes are relatively high (controlled 

processes), whereas indirectly measured attitudes should be more predictive of 

automatic behavior, because motivation and opportunity to deliberate during 

these processes are relatively low (automatic processes). From this point of view, 

it could be argued that choice of measurement procedure, that is, direct versus 

indirect, will depend on the particular behavior under study, that is, controlled 

versus automatic.

In line with Lazarus and Folkman’s (1984) assumption that cognitive appraisal 

processes are not necessarily conscious, we hypothesized that the appraisal of a 

situation as gender relevant and the subsequent physiological changes in response 

to it are rather automatic processes. Accordingly, in examining the interaction 

effect between gender role identification and the gender relevance of a stressor on 

cardiovascular responding, we were particularly interested in assessing gender role 

identification in a relatively indirect manner. In the present thesis, we, therefore, 

searched for an appropriate measurement procedure of gender role identification 

that is more indirect than the traditionally used measures that are considered to 

be relatively direct. We expected indirect measures to be more valuable within our 

research paradigm than the more direct measures.

Social support paradigm

Besides examining mechanisms that enhance cardiovascular responding, 

investigators also have been interested in strategies that reduce, or buffer, 

cardiovascular responding to stressful situations. With regard to social support, 

Cohen and Wills (1985) proposed a stress-buffering model as a potential 

mechanism to explain the beneficial effects of social support on well-being (e.g., 

Berkman, 1995; House, Landis, & Umberson, 1988; Reifman, 1995). This model 

posits that, under stress, the presence of social support protects individuals 

from the impact of the stressful encounter by dampening the potentially harmful 

physiological response to it (Cohen & Wills, 1985). Consistent with the stress-

buffering hypothesis, results of experimental studies on the effect of social support 

have generally demonstrated attenuated cardiovascular responding to laboratory 

stressors when participants were accompanied by a friend or a supportive 

stranger rather than being alone (see for reviews, Lepore, 1998; Thorsteinsson 

& James, 1999; Uchino, Cacioppo, & Kiecolt, 1996). Moreover, Smith, Ruiz, and 

Uchino (2004) reported that mental activation of social support (i.e., writing about 

supportive ties) reduced cardiovascular responding to a laboratory stress task.



20

But, do some individuals benefit more from social support than others? 

Through socialization processes, obtaining social support has been considered 

among behaviors that are more appropriate for women than for men. When asking 

for help, gender role values may cause women to feel comfortable, but men to feel 

weak and dependent (Barbee et al., 1993; Belle, 1987; McMullen & Gross, 1983). It 

could, therefore, be argued that women would benefit more from the laboratory 

social support paradigm than men. However, researchers who examined the 

potential sex-specific buffering effect of social support have reported moderating 

effects of sex that are inconsistent (e.g., Karlin, Brondolo, & Schwartz, 2003; 

Kirschbaum, Klauer, Filipp, & Hellhammer, 1995; Phillips, Carroll, Hunt, & Der, 

2006) or failed to detect any moderating effects of sex (e.g., Glynn, Christenfeld, 

& Gerin, 1999; Lepore, 1995; Sheffield & Carroll, 1996). It may be, then, that the 

attenuating effect of social support is not moderated by sex, but by the degree 

individuals adhere to a gender role, thus, one’s gender role identification.

Moreover, gender role identification may not only have an effect on whether 

social support is obtained, but also on how it is obtained. Through socialization 

processes, it could be argued that masculine individuals would prefer indirect 

types of support (e.g., mental activation of support), whereas feminine individuals 

would prefer direct types of support (e.g., friend present). However, little is known 

about the potential moderating effects of gender and of gender in combination 

with type of support on the buffering effect of social support. For that reason, we 

addressed this topic in the present thesis.

Outline

The present thesis aimed to advance understanding of individual differences in 

cardiovascular responding. To the extent that excessive cardiovascular responsivity 

to stressors does indeed have pathogenic effects each factor, that systematically 

heightens responsivity as well as each factor that systematically reduces  

responsivity, deserves examination. To elucidate mechanisms that affect 

cardiovascular responding to laboratory stressors, increased responding was 

examined using the match paradigm (applied in the field of gender/sex and 

culture), whereas a differential buffering effect on responding was investigated 

using a social support paradigm (i.e., type of support in combination with gender/

sex).

Chapters 2 and 3 concern the question of assessment of gender role 

identification. In Chapter 2, we examined the quality of the Dutch version of the 
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Masculine and Feminine Gender Role Stress scales (Eisler & Skidmore, 1987; 

Gillespie & Eisler, 1992). We report analyses on the reliability and validity of both 

gender role stress scales in Dutch college students. In Chapter 3 we evaluated 

several direct and indirect measures of gender role identification. We compared sex 

differences on all measures and examined whether direct and indirect measures 

tap the same or different underlying constructs of gender role identification. In 

addition, we tested the hypothesis that indirect gender role identification measures 

would be better predictors of cardiovascular responding (to a masculine stressor) 

than direct measures.

Chapters 4 and 5 focus on examining individual differences in cardiovascular 

responding using the match paradigm. In Chapter 4, we tested gender match 

and sex match effects on the magnitude of cardiovascular responding on two 

laboratory stressors. As for a gender match, masculine and feminine participants 

were expected to demonstrate stronger cardiovascular responding to a stressor 

that was relevant to their gender, than to a stressor that was relevant to the other 

gender, or a gender-neutral stressor. Likewise, regarding a sex match, men and 

women were expected to demonstrate stronger cardiovascular responding to 

a stressor that was relevant to their sex, than to a stressor that was relevant to 

the other sex, or a neutral stressor. In this chapter we made a direct comparison 

between the magnitude of the gender match and sex match effects. We expected 

the match effects that involved gender role identification to be stronger than those 

that involved sex. In Chapter 5, we applied the match paradigm to culture. We 

examined the interaction between ethnic-relevant stressor demands and ethnic 

group on cardiovascular responding. The central hypothesis was that an ethnic-

relevant stressor would elicit stronger cardiovascular responses in ethnically 

matched participants than in ethnically mismatched participants. Besides ethnic 

group, we focused on ethnic group identification. We expected that match 

effects that involved ethnic group identification would have stronger effects on 

cardiovascular responding than match effects that involved ethnic group.

In Chapter 6 we move away from mechanisms that increase cardiovascular 

responding and focus on reduction of cardiovascular responding to stressful 

situations by investigating the buffering effect of social support. To this end, we 

examined moderating effects of gender role identification, sex, and type of support. 

We tested the hypothesis that gender role identification, rather than sex, would 

moderate the attenuating effect of social support on cardiovascular responding. 

In addition, we tested the hypothesis that to obtain optimal attenuating effects 

of social support, type of support provided (i.e., indirect vs. direct) should match 
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type of support preferred in terms of one’s gender role identification. Specifically, 

feminine individuals would benefit more from relatively direct support, whereas 

masculine individuals would benefit more from relatively indirect support.

Finally, Chapter 7 provides a summary and integration of the main findings of 

the separate studies, along with conclusions that may be drawn from the present 

thesis, limitations, and suggestions for future research.



2
Cross-cultural validity of the masculine and 
feminine gender role stress scales

van Well, S., Kolk, A. M., & Arrindell, W. A. (2005). Journal of Personality 

Assessment, 84, 271-278.



The objective was to examine the usefulness of Dutch versions of the Masculine  

Gender Role Stress (MGRS; Eisler & Skidmore, 1987) scale and the Feminine Gender 

Role Stress (Gillespie & Eisler, 1992) scale in the Netherlands. Undergraduate  

students (N = 2,239) completed both gender role stress scales. A subgroup  

(n = 508) also completed questionnaires about masculinity-femininity and daily 

hassles. With regard to both gender role stress scales, results of confirmatory 

factor analyses supported the original five-factor structures and revealed no cross-

sex differences on the factor models. Reliability and homogeneity indexes were all 

within acceptable to satisfactory limits. Further evidence of construct validity was 

found in (a) medium to large correlations with daily hassles, (b) sex differences on 

the FGRS scale, and (c) small to medium correlations with masculinity-femininity. 

The major discrepancy with previous studies was that for Dutch female and male 

students, the MGRS scale was not sex specific. Taken together, this study sustained 

the utility of both gender role stress scales for use in the Netherlands.
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Introduction

To investigate the relation between masculinity-femininity and health, early 

gender researchers used instruments such as the Bem Sex Role Inventory 

(BSRI; Bem, 1974) and the Personal Attributes Questionnaire (PAQ; Spence & 

Helmreich, 1978; Spence, Helmreich, & Stapp, 1974). These instruments assess 

masculinity-femininity by means of self-ascribed personality characteristics. The 

BSRI contains personality characteristics more desirable for one sex than for the 

other, whereas the PAQ comprises personality characteristics that are equally 

desirable for men and women but stereotypically more strongly so for one sex 

than for the other. Although associations between masculinity-femininity and 

health have been found, research on masculinity-femininity as measured by 

the BSRI or PAQ is limited for two reasons. First, both instruments define 

masculinity-femininity in terms of self-ascribed personality characteristics. They 

fail to also take into account other components of masculinity-femininity such as 

attitudinal and behavioral components (McCreary, 1990). Second, because both 

instruments include mainly positive personality characteristics, it is difficult to 

find links between these instruments and health problems (Martz, Handley, & 

Eisler, 1995).

More recently, Eisler and colleagues (Eisler, 1995; Eisler & Blalock, 1991; Eisler 

& Skidmore, 1987; Gillespie & Eisler, 1992) argued that it is not the masculine 

or feminine behavioral or coping strategy that increases vulnerability to health 

problems, but it is the rigid or maladaptive gender role-determined attitude that 

decreases the person’s repertoire of behaviors or coping skills, and this reduction 

increases vulnerability to health problems. They introduced the concept of gender 

role stress, which may better explain health problems of men and women based 

on gender-specific socialization. Gender role stress, as they pointed out, refers 

to stress resulting from one’s perceived failure to meet the demands of one’s 

adhered gender role. Rigid adherence to the culturally prescribed gender role 

values interferes with one’s objective appraisal of a situation, which produces 

heightened levels of stress when facing a gender role related situation and limits 

the range of gender appropriate coping strategies.

To assess the degree to which certain gender role related situations are 

stressful, the Masculine Gender Role Stress (MGRS; Eisler & Skidmore, 1987) 

scale and the Feminine Gender Role Stress (FGRS; Gillespie & Eisler, 1992) scale 

were developed. The MGRS scale contains specific situations that elicit stress in 

relation to the perceived failure to meet the standards of the masculine gender 
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role, for example, “appearing less athletic than a friend” and “being outperformed 

at work by a woman.” These masculine gender role stressors involve five fears: 

feeling physically inadequate, expressing tender emotions, being outperformed 

by women in male activities, being intellectually inferior, and experiencing 

performance failure with regard to work and sexual activities. In contrast, the FGRS 

Scale consists of specific situations that elicit stress in relation to the perceived 

failure to live up to the feminine gender role expectations, for example, “being 

perceived by others as overweight” and “having someone else raise your children.” 

The FGRS Scale contains five fears: developing unemotional relationships, being 

physically unattractive, being exposed to the potential harm of violence, behaving 

assertively, and not being nurturant.

With regard to the reliability, the MGRS subscales have high internal 

consistencies (with Cronbach’s alpha’s in the low .90s; Eisler, Skidmore, & Ward, 

1988). In addition, the FGRS subscales have satisfactory internal consistencies 

(with Cronbach’s alphas ranging from .73 to .83), and the total FGRS scale has 

satisfactory test-retest reliability over a 2-week interval (r = .82; Gillespie & Eisler, 

1992). The construct validity of both scales has also been supported. With regard 

to convergent validity, men scored significantly higher on the MGRS scale than 

women, whereas women scored significantly higher on the FGRS scale than men 

(Eisler & Skidmore, 1987; Gillespie & Eisler, 1992). Furthermore, the MGRS scale is 

related to anger (r = .54, p < .01), anxiety (r = .23, p < .05; Eisler & Skidmore, 1987; 

Eisler et al., 1988), and irrational fears (Arrindell, Kolk, Pickersgill, & Hageman, 

1993), whereas the FGRS scale is related to daily hassles (r = .43, p < .01) and 

depression (r = .31, p < .01; Gillespie & Eisler, 1992). Pertaining to discriminant 

validity, the MGRS scale has no association with masculinity (e.g., r = .08, p > .05, 

and r = –.0550, p > .05), and the FGRS scale has no association with femininity 

(r = .21, p = .06; masculinity-femininity as measured by the PAQ). This lack of 

association among measures confirms the distinction between gender role stress 

and masculinity-femininity (Eisler & Skidmore, 1987; Eisler et al., 1988; Gillespie & 

Eisler, 1992).

As gender role standards are largely prescribed by cultural beliefs and 

expectations, it is important to address the generalization of the gender role stress 

construct across cultures. However, there are hardly any studies available on the 

cross-cultural validity of the gender role stress scales. To the best of our knowledge, 

there are only two studies available on the cross-cultural generality of the gender 

role stress concept (Tang & Lau, 1995, 1996). The first study (Tang & Lau, 1995) 

investigated the assessment of gender role stress in Chinese samples. Similar 
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to Americans, Chinese men scored higher on the MGRS scale and lower on the 

FGRS scale than Chinese women. Furthermore, gender role stress was associated 

with (mental) health disturbances (Tang & Lau, 1995). The second study (Tang 

& Lau, 1996) addressed the factor structure of Chinese gender role stress scales. 

The original five-dimensional structures of both the MGRS and FGRS scales were 

rejected. Instead, three-factor structures were identified for both Chinese gender 

role stress scales. The MGRS scale includes the factors Performance Failure, 

Inferiority, and Emotional Inexpressiveness, whereas the FGRS scale contains the 

factors Inadequacy, Unassertiveness, and Victimization.

At present, we are faced with the lack of empirical data on the cross-national 

generalizability of both the MGRS and FGRS scales in countries other than the 

United States and China. Therefore, the aim of this study was to examine the 

usefulness of Dutch versions of the MGRS and FGRS scales in the Netherlands. 

Specifically, the objectives of this investigation were threefold. First, we made an 

attempt to study the invariance characteristics (factorial validity) of the dimensions 

underlying the MGRS and FGRS scales across nationality (United States vs. Dutch) 

and biological sex using a confirmatory approach. Second, we studied some 

reliability characteristics (internal consistency, homogeneity, and item-remainder 

associations) of the (sub)scales. Third, further evidence of construct validity was 

sought under the predictions that (a) men would score higher than women on the 

MGRS scale, whereas the opposite would be shown to hold in relation to the FGRS 

scale; (b) self-reports of the subjective experience of exposure to daily hassles 

would correlate significantly and positively with gender role stress scores; and (c) 

only small to negligible associations (r < .10; Cohen, 1992) would be demonstrated 

between the gender role stress scales and measures of masculinity-femininity 

(discriminant validity).

Method

Participants
Three groups of college students at the University of Amsterdam participated 

in the study. The first group included 360 female and 153 male undergraduate 

psychology students recruited from an introductory psychology course and aged 

between 17 and 58 years (M = 21.5, SD = 5.4). As part of course requirement, 

these students completed, in five consecutive weekly sessions, a large number of 

computer-administered questionnaires including measures that are administered 

for other scientific purposes.
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The second group included 831 female and 618 male undergraduate students 

from different disciplines (e.g., economics, law, chemistry, social science) and aged 

between 18 and 64 years (M = 24.4, SD = 5.0). They were approached by means 

of an email message, which was sent to approximately 10,000 randomly chosen 

students. They were requested to go to a website containing a questionnaire about 

stress experience and to complete it online.

The third group consisted of 94 female and 183 male undergraduate students 

also from different disciplines (e.g., economics, law, chemistry, social science) 

and aged between 18 and 45 years (M = 21.2, SD = 3.8). They were approached 

during a lecture break or after a lecture and asked to complete a paper-and-pencil 

questionnaire about stress experience. Using this procedure, approximately 900 

students were approached.

Participants of the first group received course credit, whereas the respondents 

of the second and third group volunteered to participate without course credit or 

monetary reward.

Instruments
Gender role stress. The MGRS scale (Eisler & Skidmore, 1987) was used to 

establish masculine gender role stress. This scale contains 40 items considered 

more stressful for men than for women. The MGRS scale consists of five 

subscales, that is, Physical Inadequacy (9 items), Emotional Inexpressiveness  

(7 items), Subordination to Women (9 items), Intellectual Inferiority (7 items), and 

Performance Failure (8 items). Feminine gender role stress was assessed by the 

FGRS scale (Gillespie & Eisler, 1992). This scale consists of 39 items considered 

more stressful for women than for men. The FGRS scale contains five subscales, 

that is, Unemotional Relationships (10 items), Physical Unattractiveness (8 items), 

Victimization (6 items), Behaving Assertively (7 items), and Not Being Nurturant 

(8 items). Participants rated each item on a 6-point Likert scale ranging from  

0 (not stressful) to 5 (extremely stressful). Both gender role stress scales were 

translated from English into Dutch and cross-checked for inconsistencies  

through back translations to English to establish translation equivalence following 

standard procedures laid down in the cross-cultural psychological literature 

(Brislin, 1986).

Masculinity-femininity. Masculinity-femininity was first established with the 

BSRI (Bem, 1974). This questionnaire consists of 60 personality characteristics. Of 

these, 20 characteristics, more desirable for men than for women, represent the 

Masculinity scale (e.g., independent, assertive), whereas 20 characteristics, more 
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desirable for women than for men, make up the Femininity scale (e.g., tender, 

affectionate). The remaining items serve as filler items. Participants rated each 

characteristic as to how much it applied to them on a 7-point Likert scale ranging 

from 1 (never or almost never true) to 7 (always or almost always true). Both scales 

have been found to be reliable and valid (Bem, 1974; Holt & Ellis, 1998). Based 

on this data set, the following reliability figures were obtained for the Masculinity 

subscale: Cronbach’s α = .81, mean interitem correlation = .19, and item-remainder 

correlations ranging from .07 to .62. The corresponding figures for the Femininity 

subscale were .78, .19, and .05 to .65, respectively.

Masculinity-femininity was also measured with the PAQ (Spence & Helmreich, 

1978; Spence et al., 1974). The PAQ consists of 24 trait dimensions. The Masculinity 

scale contains eight items stereotypically more associated with men than with 

women (e.g., self-confident), whereas the Femininity scale contains eight items 

stereotypically more associated with women than with men (e.g., understanding 

of others). The remaining items serve as filler items. Participants rated each item 

as to how much it applied to them on a 5-point scale ranging from 1 (not at all) 

to 5 (very). Validity and reliability of the PAQ scales were found to be satisfactory 

(Helmreich, Spence, & Wilhelm, 1981). Based on this data set, the following 

reliability figures were obtained for the masculinity subscale: Cronbach’s α = .67, 

mean interitem correlation = .21, and item-remainder correlations ranging from 

.16 to .48. The corresponding figures for the Femininity scale were .71, .25, and .30 

to .53, respectively. Both measures of masculinity-femininity were translated into 

Dutch following standard procedures laid down in the cross-cultural psychology 

literature (Brislin, 1986).

Daily hassles. Exposure to daily hassles was assessed by the shortened 

41-item version of the Survey of Recent Life Experiences (SRLE; Kohn & 

Macdonald, 1992; Dutch translation by de Jong, Timmerman, & Emmelkamp, 

1996). Each item describes a daily hassle such as “being let down or disappointed 

by friends” or “too many things to do at once.” Participants rated the extent to 

which the items had been part of their lives over the past month on a 4-point 

Likert scale ranging from 1 (not at all part of my life) to 4 (very much part of my 

life). Kohn and MacDonald (1992) reported good internal consistency (for the 

short version, Cronbach’s α = .90) and construct validity. A similar reliability 

figure was yielded by de Jong et al. (1996) who reported a Cronbach’s α of .89. 

Based on this data set, the following reliability figures were obtained: Cronbach’s  

α = .90, mean interitem correlation = .18, and item-remainder correlations ranging 

from .18 to .55.
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Procedure
The MGRS and FGRS scales were combined and presented as one questionnaire set 

that dealt with the topic of stress experience. Completion took 10 min on average. 

In addition to the gender role stress scales, participants of the first group also 

completed the PAQ, the BSRI, and the SRLE. These measures were administered 

on different days and completion took about 30 min.

Results

Study sample
Data of 184 participants (12.7%) of the second group and 23 participants (8.3%) 

of the third group were deleted because of incomplete information (>30% missing 

values). Thereafter, less than 0.5% missing values was observed. Corrected item 

mean substitutions (Huisman, 1999) were used to replace these missing values. In 

addition, data of 4 participants (0.8%) of the first group and 5 participants (0.4%) 

of the second group were deleted for representing outliers (z-score > 3).

As data on the measures of masculinity-femininity and daily hassles were 

obtained from the first group participants only, correlations between these 

measures and the gender role stress scales were available for this group only. For 

the remaining analyses, the data of the three participant groups were pooled. The 

groups were similar in that they all consisted of university students (of similar 

age and educational level). Also the groups were comparable with regard to the 

previously mentioned data loss. However, the groups differed in data collection 

method (i.e., computer classroom vs. computer online vs. paper-and-pencil) and 

participation (i.e., compulsory vs. voluntary). Because no a priori hypotheses about 

differences between the student groups, data collection methods, or participation 

were posed, data of the three groups were pooled.

Factorial validity
Intercorrelations between MGRS and FGRS subscales are presented in Table 2.1 

and Table 2.2, respectively. All correlations between the subscales were significantly 

positive and varied from .39 to .60 for the MGRS scale and from .50 to .65 for the 

FGRS scale.

Confirmatory factor analyses (CFAs) were based on covariance matrices and 

conducted using LISREL 8 (Jöreskog & Sörbom, 1993). Fit indexes for both the 

MGRS and FGRS scales are presented in Table 2.3 for the sexes and for each factor 

model separately.
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Table 2.2 Intercorrelations between FGRS subscales (N = 2,023)

Subscale 1 2 3 4 5 

1. Unemotional Relationships – .60* .62* .57* .65*
2. Physical Unattractiveness  – .58* .50* .55*
3. Victimization   – .60* .53*
4. Behaving Assertively    – .56*
5. Not Being Nurturant     –

Note. FGRS = Feminine Gender Role Stress.
*p < .01, two-tailed.

Table 2.1 Intercorrelations between MGRS subscales (N = 2,023)

Subscale 1 2 3 4 5

1. Physical Inadequacy – .48* .56* .58* .58*
2. Emotional Inexpressiveness  – .43* .60* .39*
3. Subordination to Women   – .57* .39*
4. Intellectual Inferiority    – .58*
5. Performance Failure     –

Note. MGRS = Masculine Gender Role Stress.
*p < .01, two-tailed.

The fit indexes of the MGRS models were first examined for men. The 

absolute fit indexes standardized root mean squared residual (SRMR) and root 

mean squared error of approximation (RMSEA) were inspected. Hu and Bentler 

(1999) recommended using a SRMR cutoff value close to .08 in conjunction 

with a RMSEA cutoff value close to .06. Following this two-index presentation 

strategy, the original five-factor model met the criterion of model fit (SRMR = .065,  

RMSEA = .064), whereas the three-factor and one-factor models were rejected 

(SRMR = .070, .076, respectively; RMSEA = .074, .099, respectively). Furthermore, 

there was no overlap between the RMSEA values and the 90% RMSEA confidence 

intervals (CIs) of the five-factor and three-factor model with the one-factor model 

(see Table 2.3). This supports a multidimensional approach for the measurement 

of masculine gender role stress.

Next, additional fit indexes were examined. With regard to the comparative 

fit index (CFI), no model met the criterion of model fit of CFI = .95 (Hu & Bentler, 

1999). However, the five-factor and three-factor models showed higher CFI values 

than the one-factor model. The relative fit indexes, expected value of the cross-

validation index (ECVI), Akaike’s (1987) information criterion (AIC), and population 

discrepancy function (PDF) indicated a consistent pattern of poorer fit for the 

one-factor model relative to the multidimensional factor models. In addition, the 

three-factor model revealed more favorable relative fit indexes than the original 
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five-factor model. The ranges of the 90% CIs for ECVI and PDF showed no overlap 

for the three different factor models, indicating no interdependence between the 

three competing models.

Comparison of the fit indexes of the MGRS models for women were in 

agreement with those of men. There were virtually no cross-sex differences on the 

SRMR and RMSEA values of the multidimensional models. Cross-sex differences 

between model fit were more marked for the one-factor model. In addition, the 

CFI, the relative fit indexes, and the 90% CIs showed similar patterns of cross-sex 

differences on the factor models (see Table 2.3).

With regard to the FGRS scale, comparison of the fit indexes of the different 

models revealed practically similar results to those yielded in testing the different 

MGRS models. Based on Hu and Bentler’s (1999) two-index presentation strategy 

for SRMR and RMSEA, the original five-factor model met the criterion of model 

fit (SRMR = .070, RMSEA = .063). The three-factor and one-factor models were 

rejected (SRMR = .084, .070, respectively; RMSEA = .081, .088, respectively).

Table 2.3 Fit indexes (confidence interval) by scale, sex, and factor model

 Fit indexes

Scale / Sex / Model SRMR RMSEA CFI ECVI AIC PDF

MGRS
 Men (n = 822)
  Five-factor modela .065 .064 (.062–.067) .80 4.08 (3.87–4.29) 3.346 2.97 (2.76–3.19)
  Three-factor modelb .070 .074 (.069–.078) .81 1.35 (1.23–1.47) 1.104 1.01 (0.89–1.14)
  One-factor model .076 .099 (.097–.101) .64 8.36 (8.04–8.68) 6.860 7.26 (6.94–7.58)
 Women (n = 1201)
  Five-factor modela .064 .067 (.065–.069) .73 4.01 (3.84–4.20) 4.815 3.25 (3.08–3.44)
  Three-factor modelb .070 .071 (.067–.074) .81 1.15 (1.06–1.25) 1.385 0.92 (0.83–1.02)
  One-factor model .069 .085 (.083–.087) .61 6.10 (5.78–6.33) 7.321 5.35 (5.13–5.58)
FGRS
 Men (n = 822)
  Five-factor modelc .062 .060 (.057–.063) .82 3.52 (3.33–3.72) 2.891 2.47 (2.27–2.66)
  Three-factor modelb .079 .089 (.082–.093) .83 1.28 (1.16–1.41) 1.051 1.02 (0.91–1.15)
  One-factor model .061 .077 (.075–.079) .71 5.21 (4.97–5.46) 4.279 4.17 (3.93–4.42)
 Women (n = 1201)
  Five-factor modelc .070 .063 (.061–.065) .78 3.46 (3.30–3.63) 4.155 2.74 (2.58–2.91)
  Three-factor modelb .084 .081 (.076–.085) .82 1.03 (0.95–1.13) 1.240 0.86 (0.77–0.95)
  One-factor model .070 .088 (.086–.089) .60 6.09 (5.87–6.32) 7.312 5.39 (5.16–5.61)

Note. SRMR = standardized root mean squared residual; RMSEA = root mean squared error of 
approximation; CFI = comparative fit index; ECVI = expected value of cross-validation index; AIC = 
Akaike’s information criterion; PDF = population discrepancy function; MGRS = Masculine Gender Role 
Stress; FGRS = Feminine Gender Role Stress.
aEisler and Skidmore (1987).
bTang and Lau (1996).
cGillespie and Eisler (1992).
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In relation to the additional fit indexes, none of the models was supported by 

the CFI. It is worth noting that the one-factor model showed the poorest fit. Similar 

to the MGRS scale, comparisons of the relative fit indexes (ECVI, AIC, and PDF) 

indicated lack of support for the one-factor model relative to the three-factor and 

five-factor model. The three-factor model also reflected more favorable relative fit 

indexes than the five-factor model. Furthermore, the 90% CIs for ECVI and PDF 

revealed no interdependence between the different factor models.

In accordance with the results on the MGRS scale, the SRMR and RMSEA 

values of the multidimensional models of the FGRS scale showed practically no 

cross-sex differences, whereas cross-sex differences on the one-factor model 

were more marked. Furthermore, the CFI, the relative fit indexes, and the 90% 

CIs reflected similar patterns of cross-sex differences on the factor models (see  

Table 2.3).

Reliability
The internal consistency coefficients for both gender role stress scales are  

presented in Table 2.4. In addition, Table 2.4 shows for each gender role stress 

scale the homogeneity index and the range of the item-remainder correlations. 

Cronbach’s alpha for the total MGRS scale was high (.90). In relation to the MGRS 

subscales, Cronbach’s alphas for Subordination to Women, Performance Failure, 

and Physical Inferiority were satisfactory (.80, .76, and .70, respectively), whereas 

Cronbach’s alphas for Emotional Inexpressiveness and Intellectual Inferiority 

Table 2.4 Internal consistency (Cronbach’s α), homogeneity (M interitem correlation), 
and range of item-remainder correlations of the MGRS and FGRS scales and subscales 
(N = 2,023)

  M Interitem Item-Remainder 

Scale Cronbach’s α Correlation Correlations

MGRS .90 .19 .24 to .54
 Physical Inadequacy .70 .20 .27 to .46
 Emotional Inexpressiveness .69 .24 .29 to .56
 Subordination to Women .80 .32 .36 to .63
 Intellectual Inferiority .69 .23 .25 to .49
 Performance Failure .76 .29 .34 to .54
FGRS .93 .26 .38 to .60
 Unemotional Relationships .81 .30 .42 to .58
 Physical Unattractiveness .80 .34 .40 to .65
 Victimization .79 .38 .37 to .61
 Behaving Assertively .81 .38 .41 to .66
 Not Being Nurturant .77 .30 .38 to .53

Note. MGRS = Masculine Gender Role Stress; FGRS = Feminine Gender Role Stress.  
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were lower (both .69) but acceptable for research purposes if the mean interitem 

correlation is also taken into account (Streiner, 2003). With regard to the total 

FGRS scale, Cronbach’s alpha was high (.93), and the Cronbach’s alphas for the 

FGRS subscales were satisfactory (ranging from .77 to .81). The mean interitem 

correlation and the range of the item-remainder correlations were for all gender 

role stress (sub)scales well within acceptable to satisfactory limits.

Further analyses of construct validity
Table 2.5 shows means and standard deviations on the MGRS and FGRS scales 

and subscales for female and male students separately. In addition, Table 2.5 

shows results of analyses of variance for sex differences. No sex differences were 

found on the total MGRS scale and the MGRS Emotional Inexpressiveness and 

Subordination to Women subscales. On the remaining MGRS subscales, however, 

sex differences were found. That is, compared to female students, male students 

scored significantly higher on the Physical Inadequacy subscale but significantly 

lower on the Intellectual Inferiority and Performance Failure subscales. Furthermore, 

on the FGRS total scale and subscales, sex differences were found in the predicted 

direction, that is, female students had higher FGRS scores than male students.

As anticipated, scores on the MGRS and FGRS scales were positively 

correlated to scores on the daily hassles scale (r = .40, p < .001; and r = .39, p < .001, 

respectively).

Table 2.5 Means and standard deviations of the scores on MGRS and FGRS scales 
and subscales for female and male students and results for analyses of variance for 
sex differences

 Women Men 
 (n = 1,201) (n = 822)

Scale M SD M SD F Cohen’s d

MGRS 1.84 0.54 1.81 0.63 1.08 –0.05
 Physical Inadequacy 1.81 0.66 2.00 0.77 37.57* 0.27
 Emotional Inexpressiveness 1.64 0.77 1.62 0.78 0.19 –0.03
 Subordination to Women 0.88 0.63 0.88 0.75 0.03 0.00
 Intellectual Inferiority 1.73 0.71 1.57 0.81 21.54* –0.21
 Performance Failure 3.21 0.70 3.00 0.86 36.99* –0.27
FGRS 2.92 0.62 2.19 0.70 619.66* 1.12
 Unemotional Relationships 2.99 0.76 2.15 0.83 547.47* 1.06
 Physical Unattractiveness 2.60 0.88 1.83 0.85 383.71* 0.89
 Victimization 2.85 0.88 1.89 0.93 549.72* 1.07
 Behaving Assertively 2.74 0.89 2.19 0.95 170.63* 0.60
 Not Being Nurturant 3.36 0.68  2.80 0.79 286.72* 0.77

Note. MGRS = Masculine Gender Role Stress; FGRS = Feminine Gender Role Stress.
*p < .001, one-tailed.
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Furthermore, the MGRS scale showed no significant correlations with the 

masculinity-femininity scales except for a negative correlation with the PAQ 

Masculinity scale (r = −.21, p < .001). In addition, the FGRS scale was positively 

correlated to the femininity scales (r = .20 and r = .22, BSRI and PAQ, respectively) 

and negatively correlated to the masculinity scales (r = −.26 and r = −.28, BSRI and 

PAQ, respectively; all ps < .001).

Hotelling’s t tests for differences between dependent correlations revealed 

that the correlations between gender role stress and daily hassles were significantly 

stronger than the correlations between gender role stress and masculinity-femininity 

(t values ranging from 2.22 to 3.81, all ps < .05).

Discussion

In general, the findings of this study validate the usefulness of the Dutch gender 

role stress scales. They verify the factorial validity and the cross-sex factorial 

invariance of the dimensions underlying the MGRS and FGRS scales as well as the 

internal consistency and homogeneity of both gender role stress scales. Although 

the MGRS scale was not sex specific, further evidence for construct validity showed 

that both gender role stress scales were correlated with a measure of daily hassles 

and were, to a lesser extent, correlated with measures of masculinity-femininity.

With regard to the factorial validity of the Dutch gender role stress scales, 

the original five-factor structures were supported. Overall, the CFAs showed a 

distinctively better fit for the five-factor models (Eisler & Skidmore, 1987; Gillespie 

& Eisler, 1992) and the three-factor models (Tang & Lau, 1996) relative to the 

one-factor models. This finding supports a multidimensional approach of the 

assessment of masculine and feminine gender role stress and is congruent with 

previous research. Based on the two-index presentation strategy (Hu & Bentler, 

1999) and the content of the multidimensional models, the original five-factor 

structures of the gender role stress scales are preferred to the three-factor solutions. 

With respect to cross-sex factorial invariance, previous research reported identical 

factor structures in men and women on the MGRS scale (McCreary, Newcomb, & 

Sadava, 1998). Extending these findings, this study showed on both the original 

MGRS and FGRS scales practically similar fit indexes for Dutch male and female 

students. These similarities indicate that male and female students interpreted 

the factor structures in the same way.

Previous studies on the gender role stress scales have demonstrated that the 

scales are sex specific. That is, compared to women, men reported more stress 
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in situations that require masculine attributes but less stress than women in the 

situations that require feminine characteristics (Eisler & Skidmore, 1987; Gillespie 

& Eisler, 1992; Tang & Lau, 1995). In line with these results, this study showed that 

Dutch female students reported more FGRS than Dutch male students, both on 

the FGRS total and subscales. However, this study failed to find that the MGRS 

scale is sex specific. Dutch male students did not experience significantly greater 

levels of MGRS than Dutch female students, except for the Physical Inadequacy 

subscale. Besides, sex differences in the opposite direction to that expected were 

found on the Intellectual Inferiority and Performance Failure subscales. Overall, on 

the MGRS scale, men scored below the scale mean, whereas women scored above 

the scale mean on the FGRS scale. This difference might indicate that Dutch men 

reported a little masculine gender role stress, whereas Dutch women reported 

some real feminine gender role stress.

In addition, the averaged gender role stress scores of this Dutch sample were, 

separate for each sex, compared to those of the American and Chinese samples 

(Eisler & Skidmore, 1987; Gillespie & Eisler, 1992; Tang & Lau, 1995). Scores from 

Eisler and Skidmore (1987) were prorated because of different scaling (6-point  

vs. 7-point Likert scale). Dutch students reported less masculine gender role  

stress than American and Chinese students (t values ranging from 4.80 to 9.94, 

all ps < .01). Dutch students also reported less stress than American and Chinese 

students when faced with challenges to the feminine gender role (t values ranging 

from 2.61 to 10.77, all ps < .01).

An explanation for the finding that Dutch male students did not report more 

stress in situations that require masculine characteristics than Dutch female 

students might be a cultural difference with regard to masculinity-femininity. 

According to Hofstede (1991) masculinity-femininity is one of four independent 

dimensions that distinguishes national cultures. In a study conducted in 50 

countries and three regions, Hofstede (1991) demonstrated that the Dutch live 

in a relative feminine society in which gender roles overlap, whereas Americans 

live in a relative masculine society in which gender roles are clearly distinct. Based 

on this distinction, men in the United States are supposed to be more assertive 

and focused on success and have been programmed with tougher values relative 

to men in the Netherlands. The finding, that men did not report higher levels of 

MGRS than women, might thus be explained by an overlap between the gender 

roles of men and women in the Netherlands.

The construct validity of the Dutch gender role stress scales was first supported 

by the previously mentioned CFAs. Further evidence of construct validity was 



37

found with regard to the correlations. First, this study revealed significant positive 

correlations between gender role stress and daily hassles, indicating that both 

instruments measure an aspect of stress (Gillespie & Eisler, 1992). Second, this 

study showed no significant correlations between the measures of MGRS and 

masculinity-femininity (BSRI and PAQ) except for a significant negative correlation 

between the MGRS scale and the Masculinity scale of the PAQ. In addition, the 

FGRS scale revealed significant positive correlations with the femininity scales 

and significant negative correlations with the masculinity scales of the BSRI 

and PAQ. Previous research demonstrated no association between MGRS and 

Masculinity (Eisler & Skidmore, 1987) and no correlation between FGRS and 

Femininity (Gillespie & Eisler, 1992). This lack of association supported the 

distinction between the concepts of gender role stress and masculinity-femininity. 

The significant correlations between the measures of gender role stress and 

masculinity-femininity found in this study all revealed small to medium effect 

sizes, whereas the correlations between the measures of gender role stress and 

daily hassles were stronger with medium to large effect sizes (Cohen, 1992). Taken 

together, the pattern of correlations found in this study supported, although not 

conclusive, the construct validity of the gender role stress scales.

A limitation of this study is that only students were included. The extent 

to which this sample differs from the general Dutch population limits the 

generalizability of the results. Future research needs to explore the validity and 

reliability of the gender role stress scales among a more heterogeneous group of 

participants. Furthermore, the use of different methods of data collection could be 

argued. To avoid any differences due to mode of administration, the format of the 

paper and computer version of the questionnaire were held as similar as possible 

(Webster & Compeau, 1996). Nevertheless, there could be some discussion on the 

online data collection. Participants could have completed the online questionnaire 

several times or could have asked another person to complete the questionnaire 

on their behalf. However, there is a growing body of evidence that Internet-based 

data collection can produce similar results to the more traditional methods of 

data collection (e.g., Epstein, Klinkenberg, Wiley, & McKinley, 2001). In addition, 

analysis on the MGRS and FGRS averaged scale scores adjusting for sex, age, and 

discipline did not show an overall significant effect of method of data collection. 

Moreover, additional analyses for each data collection method separately resulted 

in similar conclusions about the factorial validity and reliability of both gender role 

stress scales.
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In summary, the findings of this study validate the usefulness of the Dutch 

version of the gender role stress scales in the Netherlands. These instruments 

enable researchers to further investigate the associations between gender role 

stress and vulnerability to health problems.



3
Direct and indirect assessment of 
gender role identification

van Well, S., Kolk, A. M., & Oei, N. Y. L. (2007). Sex Roles, 56, 617-628.



Differences in gender role identification exist among both men and women. Earlier 

researchers have developed several instruments to measure the degree to which 

individuals identify with the masculine or feminine gender role. In the present 

study we examined a number of these measurement procedures. Undergraduate 

students (N = 45) were administered three direct and two indirect measures of 

gender role identification. In addition, participants were exposed to a psychological 

stress test that was relatively masculine. Findings reveal that direct and indirect 

instruments tap different underlying constructs of gender role identification that 

are nevertheless positively correlated. Furthermore, results suggest that one of 

the indirect measures, the Gender Implicit Association Test (GIAT), is a promising 

instrument to provide an estimate of gender role identification. Of all gender role 

identification measures the GIAT was (a) most sensitive to sex differences and  

(b) the only significant predictor of systolic blood pressure responses during and 

after the relatively masculine stress task.
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Introduction

There is ongoing research on gender role identification and behavior in different 

domains, for example, in the domain of gendered behavior and vulnerability 

to health problems. In order to measure gender role adherence, early gender 

researchers designed gender role instruments from a trait perspective. These 

measures estimate the degree to which individuals adopt cultural expectations 

about gender roles to form their self-concept. Frequently used instruments 

are the Bem Sex Role Inventory (BSRI; Bem, 1974) and the Personal Attributes 

Questionnaire (PAQ; Spence, Helmreich, & Stapp, 1974). Both instruments include 

separate one-dimensional scales of masculinity and femininity and measure 

gender role identification by means of self-ascribed personality characteristics that 

are considered more desirable (BSRI) or more stereotypical (PAQ) for one sex than 

for the other.

Another approach to the assessment of gender role identification is the amount 

of stress that results from the perceived failure to meet the traditional gender role 

standards (Good, Sherrod, & Dillon, 2000). Eisler and colleagues (Eisler, 1995; Eisler 

& Skidmore, 1987) introduced the concept of gender role stress. As they pointed 

out, gender role stress refers to the tendency to experience stress when faced with 

behavior, thoughts, or environmental events that challenge one’s gender role. To 

estimate the degree to which certain gender role-related situations are stressful to 

individuals, Eisler and colleagues developed the Masculine and Feminine Gender 

Role Stress scales (MGRS and FGRS, respectively; Eisler & Skidmore, 1987; 

Gillespie & Eisler, 1992). These Gender Role Stress (GRS) scales contain items that 

describe situations in which individuals fail to meet the standards of the masculine 

or feminine gender role. As Good et al. (2000) have argued, the GRS scales can 

also be used as an alternative approach to measure one’s gender role adherence. 

That is, gender role identification is assessed by the estimation of how stressful it 

is to deviate from a particular gender role.

The measures described thus far all seek to provide an estimate of gender role 

identification by asking for a self-report. As with all self-report measures, social 

desirability confounds are probable because these reports are influenced by the 

self-representational goals of participants (Edwards, 1957). Consequently, self-

report measurement procedures are likely to be distorted to get to the real construct 

of interest. In general, self-report measures are classified as direct measurement 

procedures. The GRS questionnaire, however, conceals the assessment of gender 

role adherence by asking how stressful certain situations would be to individuals 
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rather than asking for self-ascribed masculine and feminine characteristics (as 

in the BSRI and PAQ). Therefore, that instrument is considered less direct than 

the BSRI and PAQ. Measurement procedures that assess the construct of interest 

without requiring individuals to self-assess the extent to which they hold the 

particular construct are considered indirect (de Houwer, 2006). Those measures 

are less vulnerable to self-representational biases.

A recently developed method to measure gender role adherence indirectly, 

based on the general-purpose Implicit Association Test (IAT) procedure 

(Greenwald, McGhee, & Schwartz, 1998) is the Gender Implicit Association 

Test (GIAT; Aidman & Carroll, 2003; Greenwald & Farnham, 2000). The IAT is a 

computerized classification task that assesses automatic association strengths 

between concepts by calculating response latencies. The GIAT assesses the 

automatic association strength between the self-relevant concept Me (relative to 

Not me) and the concepts of Masculine and Feminine. It assumes that stronger 

automatic associations should lead to faster congruent and slower incongruent 

response latencies. Therefore, individuals with a feminine gender role identification 

should respond substantially faster when the concepts Me and Feminine share one 

response key (congruent) than when the concepts Me and Masculine share one 

response key (incongruent), whereas the reverse should hold for individuals who 

adhere to the masculine gender role. Androgynous individuals, in addition, should 

demonstrate equal, relatively low, response latencies. The GIAT thus provides 

an indirectly measured estimate of gender role identification by considering how 

strongly the concepts Me and Masculine or Feminine are associated.

Despite the deemed indirectness of the IAT procedure (Greenwald et al., 

1998), a recent study has shown that the IAT, although to a limited degree and 

much less than direct report measures, is also susceptible to faking (Steffens, 

2004). It can be argued that the IAT measures automatic self-ascription of a 

certain trait in a relatively direct manner, as the concepts of interest are exposed 

on the computer screen. Therefore, we developed another indirect method of 

estimating one’s gender role adherence, that is, a gender priming procedure. The 

underlying mechanism of priming depends on activation spreading. Research on, 

for example, automatic attitude activation has shown that, when primed with an 

attitude-object, people can more quickly identify target words that are affectively 

consistent with the prime than they can identify target words that are affectively 

inconsistent (Bargh, Chaiken, Govender, & Pratto, 1992; Fazio, Sanbonmatsu, 

Powell, & Kardes, 1986). Based on this activation effect, we argue that gender role 

identification can be measured indirectly by priming people with a self-relevant 
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stimulus and then assessing the ease with which they can identify masculine 

versus feminine related target words. This gender priming task (GPT) is presented 

as a differentiation task between person and object targets, one-half of which had 

a feminine and one-half of which had a masculine connotation. For masculine 

participants, the activation of the “self” in response to a self-relevant prime should 

facilitate the response on the masculine-related targets more than the response 

on the feminine-related targets, whereas the opposite would hold for participants 

who adhere to the feminine gender role. The major appeal of this GPT is that 

there is no need to ask participants for a self-report, or to reveal the concept of 

interest.

Given the variety of instruments used to provide an estimation of one’s gender 

role identification, it seems useful to investigate these different measures. In a 

previous study, Greenwald and Farnham (2000) examined sex differences on, and 

construct divergence between, three gender role identification measures (i.e., 

the direct BSRI and PAQ and the indirect GIAT). Results of that study showed 

a large sex difference on the indirect measure along with small to moderate sex 

differences on the direct measures. Greenwald and Farnham postulated that the 

difference in effect sizes might be explained by a recent shift in the American 

view of ideal women and men by which ideal gender roles are more and more 

overlapping and the fact that direct measures are sensitive to societal pressures, 

whereas indirect measures are considered to be free of such pressures. The 

results of the Greenwald and Farnham’s (2000) study further revealed construct 

divergence between the direct and indirect measures. There is a growing body 

of evidence for construct divergence between direct and indirect measures in 

several domains, which indicates that these two measurement procedures provide 

somewhat different information, that is, controlled versus automatic constructs, 

respectively (Cunningham, Preacher, & Banaji, 2001; Fazio & Olson, 2003; 

Hofmann, Gawronski, Gschwender, Le, & Schmitt, 2005).

The aim of the present study was to replicate and expand the findings of the 

Greenwald and Farnham’s (2000) study. We included not only the instruments 

examined by Greenwald and Farnham (i.e., BSRI, PAQ, and GIAT), but also the 

GRS scales and a gender priming task. The results will allow us to gain insight into 

the measurement of gender role adherence and can be used in research on gender 

role identification and behavior in different domains, for example, in the domain of 

gendered health behavior and vulnerability to health problems.

We, first, examined differences between men and women on the gender role 

identification measures. As sex and gender role identification do overlap, sex 
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differences on all instruments are expected. That is, women are more likely to 

identify with feminine than with masculine traits and behaviors, whereas men are 

more likely to identify with masculine than with feminine traits and behaviors. 

Furthermore, based on the results of Greenwald and Farnham (2000), greater 

sex differences were expected on the indirect than on the direct gender role 

identification measures.

Then, we investigated whether the direct and indirect measures of gender 

role identification tap the same, or different, underlying constructs of gender 

role identification. It was expected that the BSRI, PAQ, and GRS scales (direct 

measures) would constitute one construct, whereas the GIAT and GPT (indirect 

measures) would constitute another. To complicate matters the classification of 

the GRS scales as a direct instrument is debatable. Though the GRS scales require 

introspection (direct measurement procedure), the questionnaire disguises the 

assessment of gender role adherence. But does this make the GRS questionnaire 

an indirect measure? Confirmatory factor analyses were expected to shed more 

light on the appropriateness of classifying the GRS questionnaire as a direct or 

more indirect instrument.

An additional aim of the present study was to evaluate the different gender 

role identification measures as predictors of cardiovascular responses on a 

psychological stressor that is relatively masculine. It has been suggested that 

cardiovascular reactivity (CVR) is, in part, a function of the interaction between 

one’s gender role identification and the gender relevance of a stressor. According 

to this model, individuals who strongly adhere to a gender role show greater CVR to 

stressors relevant to their gender than to stressors relevant to the other gender or 

to gender-neutral stressors (Kolk & van Well, 2007; Lash, Eisler, & Schulman, 1990; 

Martz, Handley, & Eisler, 1995). We expected that the more strongly individuals 

adhere to the masculine gender role (and the less strongly to the feminine gender 

role), the higher their CVR on the relatively masculine stressor. We likewise expected 

that the less strongly individuals adhere to the masculine gender role (and the 

more strongly to the feminine gender role), the lower their CVR on the relatively 

masculine stressor. Further, it was hypothesized that the appraisal of a stressor as 

relevant and the subsequent heightened physiological responses are automatic 

processes. Indirectly measured attitudes were expected to be more predictive than 

directly measured attitudes of automatic behavior, whereas directly measured 

attitudes were expected to be better predictors of controlled behavior than 

indirectly measured attitudes (Fazio, 1990; Perugini, 2005). Asendorpf, Banse, and 

Mücke (2002), among others, were able to demonstrate such a double dissociation 
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model for trait shyness and shy behavior. That is, indirectly assessed shyness (IAT) 

uniquely predicted spontaneous shy behavior, whereas directly measured shyness 

(self-ratings) uniquely predicted controlled shy behavior. Based on these results, 

it was expected that the indirect gender role identification measures would be 

better predictors of cardiovascular responses (automatic behavior) than the direct 

instruments would.

Method

Participants
Participants were recruited by means of a sign-up board posted at the University 

of Amsterdam. Eligibility criteria included no hypertension (i.e., blood pressure 

not higher than 140/90 mmHg), no history of cardiovascular disease, no chronic 

disease that requires medical attention, no current use of prescribed medication, 

and a body mass index (BMI; kg/m2) between 19 and 25. Twelve respondents were 

excluded from participation because they did not meet all eligibility criteria (n = 5) 

or because they had lost interest in participating (n = 7). The final sample consisted 

of 22 female and 23 male undergraduate psychology students, aged between 17 

and 36 years (M = 21.0, SD = 3.2). Each participant gave signed informed consent in 

which confidentiality, anonymity, and the opportunity to withdraw without penalty 

were assured. Participants received course credit for taking part in the study.

Direct measures
Bem Sex Role Inventory (BSRI; Bem, 1974). The BSRI consists of 60 characte-

ristics. Twenty characteristics, which are considered more desirable for men 

than for women, represent the masculinity scale (e.g., independent), whereas 20 

characteristics, which are considered more desirable for women than for men, 

represent the femininity scale (e.g., tender). The remaining items serve as filler 

items. Participants rate how well each characteristic applies to them on a 7-point 

Likert scale that ranges from 1 (never or almost never true) to 7 (always or almost 

always true). Both scales have been found to be reliable and valid (Bem, 1974; Holt 

& Ellis, 1998). In the present sample, Cronbach’s alpha was .83 and .79, for the 

masculinity and femininity scale, respectively. The BSRI was translated into Dutch 

according to back-translation rules (Brislin, 1986).

Personal Attributes Questionnaire (PAQ; Spence et al., 1974). The PAQ  

consists of 24 trait dimensions. The masculinity scale contains eight items 

stereotypically more associated with men than with women (e.g., self-confident), 
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whereas the femininity scale contains eight items stereotypically more associated 

with women than with men (e.g., understanding of others). The remaining items 

serve as filler items. Participants rate each item as to how much it applies to 

them on a 5-point scale with the endpoints labeled with opposites (e.g., very self-

confident, not at all self-confident). Validity and reliability of the PAQ have been 

found to be satisfactory (Helmreich, Spence, & Wilhelm, 1981). Based on present 

data, Cronbach’s alpha was .75 and .69, for the masculinity and femininity scale, 

respectively. The PAQ was translated into Dutch according to back-translation 

rules (Brislin, 1986).

Gender Role Stress (GRS; Eisler & Skidmore, 1987; Gillespie & Eisler, 1992). The 

Masculine Gender Role Stress (MGRS) scale contains 40 items that describe 

situations that elicit stress in relation to the perceived failure to meet the standards 

of the masculine gender role (e.g., appearing to be less athletic than a friend), 

whereas the Feminine Gender Role Stress (FGRS) scale consists of 39 items that 

refer to failure to meet the standards of the feminine gender role (e.g., having 

someone else raise your children). Participants rate each item on a 6-point Likert 

scale that ranges from 0 (not stressful) to 5 (extremely stressful). The reliability and 

validity of both GRS scales have been found satisfactory (Eisler & Skidmore, 1987; 

Eisler, Skidmore, & Ward, 1988; Gillespie & Eisler, 1992). Furthermore, the Dutch 

version of the GRS scales was found to be highly reliable and cross-culturally valid 

(van Well, Kolk, & Arrindell, 2005). In the current sample Cronbach’s alpha was .92 

and .94 for the MGRS and FGRS scale, respectively.

Indirect measures
Gender Implicit Association Test (GIAT; Greenwald & Farnham, 2000). The 

GIAT was based on the procedure described by Greenwald and Farnham (2000). 

The GIAT requires participants to use two response keys to categorize words as 

belonging to one of four categories. Categories and stimuli used in the present 

GIAT are (a) Me: I, self, me, my, mine; (b) Not me: they, them, it, their, other;  

(c) Feminine: woman, girl, lady, madam, daughter; and (d) Masculine: man, 

boy, sir, gentleman, son. After practicing the Me/Not me discrimination and the  

Feminine/Masculine discrimination separately, the two categorization tasks 

were combined. This combined task represents the experimental task that was 

administered twice. First, Me and Feminine categories shared the left response key, 

and the categories Not me and Masculine shared the right response key. Second, 

the categories Me and Masculine were assigned to the left response key, and the 

Not me and Feminine categories were assigned to the right response key. The 
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discrepancy in response latencies between the two combined blocks represents 

gender role identification. Administration order of the combined blocks as well 

as key assignment was counterbalanced. Each experimental block consisted of a 

block of 20 practice trials followed by a block of 40 experimental trials. To minimize 

variability in response latencies for the first few experimental trials, each block was 

preceded by three “warm-up” trials. Warm-up trials were excluded from further 

analyses.

Target items appeared, one at a time, in the centre of a computer screen in a 

randomly selected order. Category labels were presented in the upper right and 

left corners of the screen. After a 500 ms interval a fixation cross was presented for  

500 ms followed by the next stimulus. Stimuli disappeared after a response was  

made or after 5,000 ms. Participants received no accuracy feedback.

Data were treated in accordance with the improved D score algorithm 

recommended by Greenwald, Nosek, and Banaji (2003). The GIAT effect was 

calculated based on both practice and experimental trials of the two experimental 

blocks. For these practice trials and experimental trials, separately: (a) a standard 

deviation was calculated on correct responses; (b) error trials were replaced with 

the mean of correct responses plus a 600 ms penalty; (c) response latencies of the 

two experimental blocks were averaged and the resulting means were subtracted; 

and (d) the difference score was divided by its matching standard deviation. The 

resulting D scores on the experimental and practice trials were then averaged. The 

GIAT effect was computed such that higher scores represent stronger masculine 

gender role identification, whereas lower scores reflect stronger adherence to the 

feminine gender role.

The validity of several IAT measures has been supported repeatedly, and the 

reliability has been found satisfactory, with good internal consistency estimates 

but poorer test-retest reliabilities (Bosson, Swann, & Pennebaker, 2000; Fazio & 

Olson, 2003; Greenwald & Nosek, 2001). Cronbach’s alpha was .88 for the GIAT 

in the current sample. Cronbach’s alpha was computed following procedures 

described by Bosson et al. (2000), so that it reflects the internal consistency in the 

tendency to associate feminine, relative to masculine, with the self.

Gender Priming Task (GPT). The GPT was based on supraliminal attitude-

prime tasks used in research on automatic attitude activation (Bosson et al., 2000; 

Fazio et al., 1986). This GPT requires participants to differentiate target items that 

belong to the category Persons or Objects, after having been exposed to a self-

relevant prime (me) or a self-irrelevant prime (they). Each category included five 

feminine- and five masculine-related target items. Targets used were (a) feminine 
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persons: woman, girl, lady, madam, daughter; (b) masculine persons: man, boy, 

sir, gentleman, son; (c) feminine objects: handbag, novel, make-up, wine, blow-

drier; and (d) masculine objects: football, motorcycle, fishing rod, beer, saw. Key 

assignment was counterbalanced.

Category labels were presented in the upper right and left corners of the screen 

throughout the task. Each trial started with a fixation cross in the centre of the 

computer screen. Thereafter, the prime appeared for 200 ms followed by a 100-ms 

buffer. Next, a randomly selected target item appeared. Targets disappeared 

after a response was made or after 5,000 ms. Participants received no accuracy 

feedback. The intertrial interval was 500 ms. Each target item was paired once 

with the self-relevant prime and once with the self-irrelevant prime for a total of  

40 categorization trials. A 10-trial practice block and three warm-up trials preceded 

the 40-trial experimental block.

Data on the experimental trials preceded by the self-relevant prime were 

included in further analyses only. These data were treated in accordance with 

the procedure described for the GIAT. Response latencies were averaged on the 

masculine and feminine trials, separately. The resulting means were subtracted 

such that a higher score represents greater activation spreading between self and 

masculine relevant trials than between self and feminine relevant trials.

The validity and reliability of various priming measures has been supported, 

although not consistently (Bosson et al., 2000; Fazio & Olson, 2003). Cronbach’s 

alpha of the GPT was calculated following the procedure described for the GIAT. 

The reliability of the priming task was low; Cronbach’s alpha was .36. This low 

reliability is not unusual in priming procedures (Bosson et al., 2000; Fazio & Olson, 

2003). Despite its low reliability the GPT was included in the analyses.

Psychological stressor
Task. Based on the Trier Social Stress Test (Kirschbaum, Pirke, & Hellhammer, 

1993), the stressor consisted of a 10-min anticipation period followed by a test 

period in which participants had to deliver a speech for a job application (5 min) 

and perform a n-back task (5 min) in front of a three-person selection committee.

Participants were instructed to take the role of job applicant and to imagine 

that they had been invited to introduce themselves to a selection committee. 

They were asked to deliver a 5-min free speech in which they tried to convince the 

committee that they were the best person for the job. They were urged to make 

a believable impression, because the committee would ask questions in case of 

incredibility. Furthermore, participants were told that the committee would take 
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notes about the content and manner of the speech. The selection committee 

was introduced as consisting of two psychologists and one future colleague. In 

case the participant finished the speech in less than 5 min, a committee member 

responded in accordance with a standardized protocol.

For the n-back task a set of 100 randomly generated digits was constructed 

and presented in a fixed order. Participants were asked to indicate whether each 

auditory-presented digit was similar to (target) or different from (non-target) the 

digit presented three digits before by saying out loud “yes” to a target and “no” 

to a non-target. The task consisted of 30% targets. Participants were instructed 

to give as many correct answers as possible. One committee member responded 

to incorrect answers by saying out loud “incorrect,” whereas another member 

marked the participant’s performance by means of a scoreboard.

Men have been found to appraise challenges to occupational and intellectual 

abilities as more stressful than women do (Eisler & Skidmore, 1987). As the stress 

task used in the present study challenges successful performance with regard 

to work (getting the job, being the best candidate for the job) and successful 

performance on the n-back, the stressor was defined as relatively masculine. We 

classified the stressor as relatively masculine because we acknowledge that there 

are other stress tasks of which the masculine relevance is more pronounced (e.g., 

stressors of which the gender relevance is manipulated; see Kolk & van Well, 2007; 

Lash et al., 1990).

Cardiovascular measures. Systolic blood pressure (SBP, mmHg), diastolic 

blood pressure (DBP, mmHg), and heart rate (HR, bpm) were recorded with a 

Finapres blood pressure monitor (Finapres 2300, Ohmeda, Englewood, CO, USA). 

The Finapres enables non-invasive continuous beat-to-beat monitoring of the finger 

arterial pressure waveform using a finger cuff applied to the middle phalanx of the 

middle finger (see also Imholz, Wieling, van Montfrans, & Wesseling, 1998).

Measures of cardiac output (CO, l/min) and total peripheral resistance (TPR, 

dyn.s/cm5) were derived from the Finapres data with BeatScope version 1.1 

(TNO-Biomedical Instrumentation, Amsterdam, The Netherlands). BeatScope is 

a software package for the analysis of arterial pressure waveforms. It provides the 

computation of hemodynamic measures with the Modelflow method based on 

the simulation of a model of aortic input impedance. Good agreement of these 

parameters has been obtained with intra-arterial measures (Jellema, Imholz, 

van Goudoever, Wesseling, & van Lieshout, 1996; Wesseling, Jansen, Settels, & 

Schreuder, 1993).
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Procedure
Screening. A sign-in board posted at our department presented the study 

as one about stress and emotion. Respondents were informed about the study 

protocol in a manner that carefully avoided any reference to sex or gender 

differences, and they were screened for eligibility criteria over the telephone. If they 

met all criteria, they were invited to participate in the study, and three laboratory 

sessions were scheduled. Furthermore, respondents were asked to refrain from 

eating, smoking, and exercising at least 90 min prior to the session that included 

the physiological recordings and to refrain from caffeine and alcohol at least 8 hr 

prior to that session. In addition, respondents received a letter that reiterated the 

information provided during the screening.

Laboratory sessions. Each participant was tested individually between 9:00 am 

and 12:00 noon on three consecutive days by one of two female experimenters. 

At the beginning of each session the experimenter informed the participant about 

the experimental procedure of the current session, again carefully avoiding any 

reference to sex or gender differences. Furthermore, the experimenter explained 

that all instructions and tasks would be provided on a computer screen, and showed 

the participant the appropriate response keys. In addition, the experimenter noted 

that the session was monitored via an intercom. She then went to an adjacent 

room and started the computerized protocol (using the VSRRP98 software package 

developed at our department). Participants received all further instructions, 

questionnaires, and tasks by means of the computer screen and provided all their 

responses with the response keys, except for the instruction and responses with 

regard to the n-back task, which was part of the stressor.

In the first session participants read and signed the informed consent form. 

Thereafter the direct measures of gender role identification were administered 

item by item in two blocks in a fixed order (Block 1, BSRI and PAQ; Block 2, GRS 

scales). The BSRI and PAQ were presented as personality inventories, whereas the 

GRS scales were combined and presented as one questionnaire set that dealt with 

the topic of stress experience. Completion took about 30 min.

In the second session, the indirect measures of gender role identification were 

administered (using the WESP software package developed at our department). 

The indirect instruments were presented as reaction time tasks to measure 

categorization speed. Participants were instructed to complete the tasks as 

quickly and accurately as possible. Administration order of the measures was 

counterbalanced. Completion took 30 min on average.
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During the third session the experimenter first checked the criteria pertaining to 

food, cigarettes, caffeine, alcohol, and exercise. All participants met these criteria, 

therefore it was not necessary to reschedule any participants. The experimenter 

then attached an appropriate-size Finapres finger cuff to the mid-phalanx of the 

third finger of the left hand. The left arm was positioned at heart level; if necessary, 

towels were used to increase the height comfortably. Participants were instructed 

to minimize all movement during the physiological recordings. After adaptation 

to the Finapres, a 15-min baseline period followed in which participants were 

asked to rest quietly while watching a documentary about Tibet in order to get 

proper physiological baseline levels. After a 10-min speech preparation period 

(anticipation), the selection committee entered the room, greeted the participant, 

and took a seat behind a table. Then the participant delivered the speech and 

performed the n-back task. Thereafter, the selection committee thanked the 

participant for his/her cooperation and left the room. A 10-min recovery period 

followed in which participants were asked to rest quietly while watching the second 

segment of the documentary about Tibet. Subsequently the experimenter removed 

the finger cuff, and participants completed an exit questionnaire. At the end of the 

session participants received their course credit. The third session took about 60 

min. The order of sessions two and three was counterbalanced.

Analyses
Independent sample t-tests were performed on the scores of all gender role 

identification measures to determine sex differences. Furthermore, to investigate 

the association between the direct and indirect measures, Pearson product-

moment correlation coefficients were calculated. To examine whether the direct 

and indirect measures actually tap different constructs of gender role adherence, 

confirmatory factor analyses (CFAs) were performed. The CFAs were based on a 

covariation matrix and conducted with LISREL 8 (Jöreskog & Sörbom, 1993). To 

evaluate model fit, Hu and Bentler (1999) recommended a two-index presentation 

strategy using the standardized root mean squared residual (SRMR) in conjunction 

with, for example, the comparative fit index (CFI) or the root mean squared error of 

approximation (RMSEA). For a relatively good model fit, SRMR values below .08, 

CFI values above .95, and RMSEA values below .06 are required. Furthermore, a 

stress manipulation check was conducted on all cardiovascular measures with a 

repeated measures multivariate analysis of variance (MANOVA) with stress phase 

(baseline, anticipation, stress, recovery) as the within-subjects factor. Finally, 

simultaneous multiple regression analyses were conducted to test the predictions 
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regarding the gender role identification measures and their relationship with 

cardiovascular responses on a relatively masculine stressor. Cardiovascular 

responses during anticipation, stress, and recovery were computed as difference 

scores from baseline.

Results

Missing values (< 0.5%, observed only on direct measures) were replaced 

with corrected item mean substitutions (Huisman, 1999). Data from one male 

participant were removed because that person was an outlier on one of the gender 

role identification measures (z-score MGRS > 3). In addition, due to technical 

problems with the Finapres, data from another male participant were excluded 

from the regression analyses only.

Initial analyses revealed no significant effect for (a) session order; (b) 

administration order of indirect tasks; (c) key assignment in indirect tasks; or (d) 

order of experimental blocks in the GIAT. Therefore, these variables were dropped 

in subsequent analyses.

Sex differences
Table 3.1 shows means and standard deviations of all gender role identification 

measures, for male and female participants separately. Furthermore, Table 3.1 

presents the results of independent t-tests for sex differences and Cohen’s d effect 

sizes (Cohen, 1977). As can be seen, five of eight gender role identification measures 

revealed a significant sex difference in the predicted direction. That is, women more 

strongly associated the self with femininity than with masculinity, whereas men 

more strongly associated the self with masculinity than with femininity. Although 

the PAQ femininity and masculinity scale revealed a similar sex difference pattern, 

female and male students did not differ significantly on these measures. As for 

effect sizes, according to Cohen’s (1977) convention, results on the GIAT showed 

a very large effect, followed by large effects on the FGRS scale and the GPT, and 

medium to large effects on the BSRI femininity and masculinity scales. Moreover, 

no sex differences were found on the MGRS scale.

Construct divergence
Correlation coefficients among all direct and indirect gender role identification 

measures and sex are reported in Table 3.2. Bipolar scores were used for the 

direct measures (by subtracting the femininity score from the masculinity score).  
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Table 3.1 Means, standard deviations, and results of t-tests for sex differences on 
direct and indirect gender role identification measures

  Men  Women 
  (n = 22)  (n = 22)

  M SD M SD t Cohen's d

Direct measures
 BSRI femininity 4.65 0.52 4.90 0.44 −1.72* 0.52
 BSRI masculinity 4.63 0.45 4.25 0.64 2.22* 0.67
 PAQ femininity 3.70 0.50 3.88 0.34 −1.33 0.40
 PAQ masculinity 3.71 0.41 3.46 0.58 1.66 0.50
 FGRS 2.92 0.54 3.65 0.71 −3.86** 1.16
 MGRS 2.57 0.53 2.60 0.58 −0.22 0.07
Indirect measuresa

 GIAT 0.36 0.39 −0.74 0.31 10.42** 3.14
 GPT 0.38 0.75 −0.20 0.56 2.88* 0.87

Note. BSRI = Bem Sex Role Inventory; PAQ = Personal Attributes Questionnaire; MGRS = Masculine 
Gender Role Stress; FGRS = Feminine Gender Role Stress; GIAT = Gender Implicit Association Test; 
GPT = Gender Priming Task.
aHigher values indicate greater identification with masculinity.
*p < .05, one-tailed. **p < .001, one-tailed.

The direct measures were positively and highly intercorrelated, average r = .55, all  

ps < .01, as were the indirect measures, r = .48, p < .01. Furthermore, the GIAT 

positively correlated with the BSRI and GRS, r = .37, p < .05 and r = .65, p < .01, 

respectively. The remaining correlations between the direct and indirect measures 

were not significant, which suggests construct divergence between the direct and 

indirect measures of gender role identification.

Table 3.2 Correlations among direct and indirect gender role identification measures 
and sex (N = 44)

 1 2 3 4 5 6

1. Sexa – .42** .33* .65** .85** .41**
Direct measuresb

2. BSRI bipolar  – .75** .48** .37* −.15
3. PAQ bipolar   – .42** .28 −.06
4. GRS bipolar    – .65** .14
Indirect measuresb

5. GIAT     – .48**
6. GPT      –

Note. BSRI = Bem Sex Role Inventory; PAQ = Personal Attributes Questionnaire; GRS = Gender Role 
Stress; GIAT = Gender Implicit Association Test; GPT = Gender Priming Task.
aWomen were coded as 1, men as 2.
bHigher values indicate greater identification with masculinity.
*p < .05, two-tailed. **p < .01, two-tailed.



54

Figure 3.1 Factor structure of direct and indirect gender role identification measures
Note. BSRI = Bem Sex Role Inventory; PAQ = Personal Attributes Questionnaire; GRS = Gender Role 
Stress; GIAT = Gender Implicit Association Test; GPT = Gender Priming Task.
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To investigate whether the direct and indirect measures actually tap different 

constructs of gender role adherence, confirmatory factor analyses (CFAs) were 

conducted. First, a one-factor model, in which all measures represent one 

underlying gender role identification construct, was examined. Following Hu and 

Bentler’s (1999) two-index presentation strategy, the fit indices of the one-factor 

model indicated lack of fit, SRMR = .13; CFI = .76; RMSEA = .28. Then, a two-factor 

model was evaluated in which the direct measures made up one factor, and the 

indirect measures made up another factor. However, this model showed lack of 

fit also, SRMR = .12; CFI = .80; RMSEA = .27. In addition, a second two-factor 

model was examined. In this model the GRS was removed from the factor that 

contained the direct measures, and added to the indirect measures factor. This 

alternative two-factor model met Hu and Bentler’s (1999) criterion of model fit, 

SRMR = .04; CFI = .99; RMSEA = .00. Figure 3.1 shows the alternative two-factor 

model. This model shows that the BSRI and PAQ scores serve as indicators of 

a direct measured construct of gender role adherence, whereas the GRS, GIAT, 

and GPT scores are indicators of an indirect assessed construct of gender role 

adherence. The different constructs were nevertheless positively correlated,  

r = .57, p < .01. Moreover, additional analyses in which the GPT was excluded 

revealed similar results.

Predicting cardiovascular responses
Table 3.3 presents means and standard errors of the cardiovascular measures by 

stressor phase. A repeated measures MANOVA revealed a significant main effect 

of stressor phase, F(15, 28) = 55.71, p < .001, which indicates that the stress test was 
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Table 3.3 Means (standard errors) of the cardiovascular measures by stress phase 
(N = 43)

 Cardiovascular measures

 SBP DBP HR CO TPR 
Stress phase (mmHg) (mmHg) (bpm) (l/min) (dyn.s/cm5)

Baseline 127.4 (2.5)
a
 75.8 (1.8)

a
 69.3 (1.9)

a
 5.21 (0.22)

a
 1,527 (65)

ab

Anticipation 139.6 (3.0)
b
 81.3 (2.1)

b
 74.5 (2.2)

b
 5.72 (0.26)

b
 1,507 (60)

a

Stressor 176.1 (3.8)
c
 103.6 (3.0)

c
 84.9 (2.2)

c
 6.32 (0.28)

c
 1,795 (124)

bc

Recovery 150.2 (3.8)
d
 89.3 (2.9)

d
 69.2 (1.7)

a
 5.19 (0.22)

a
 1,860 (121)

c

Note. Means in the same column that do not share subscripts differ at p < .05 in pairwise comparisons 
with Bonferroni adjustment for multiple comparisons. SBP = Systolic Blood Pressure; DBP = Diastolic 
Blood Pressure; HR = Heart Rate; CO = Cardiac Output; TPR = Total Peripheral Resistance.

able to produce significant changes on physiological arousal. Pairwise comparisons 

(adjusted for inflation of alpha) revealed that all cardiovascular measures, except 

for TPR, increased from baseline to anticipation to the stress test and decreased 

thereafter (see Table 3.3). TPR levels did not change from baseline to anticipation, 

then significantly increased from anticipation to the stress phase, and remained 

elevated during recovery.

Furthermore, multiple simultaneous regression analyses were conducted to 

evaluate the direct and indirect gender role identification measures as predictors 

of cardiovascular responses on a psychological stress test that is relatively  

masculine. In order to keep the number of predictors small (considering the relative 

small sample size) the PAQ was excluded due to its high similarity to the BSRI. 

Table 3.4 shows a summary of the regression analyses of variables predicting SBP 

during stress and recovery. The linear combination of the gender role identification 

measures (BSRI, GRS, GIAT, and GPT) was significantly related to SBP during 

Table 3.4 Summary of simultaneous multiple regression analyses for variables 
predicting SBP during stress and recovery (N = 43)

 Stress Recovery

Variablea B SE B β B SE B β

BSRI bipolar 2.06 3.93 .09 0.70 4.26 .03
GRS bipolar −9.60 6.27 −.29 −11.44 6.79 −.34
GIAT 17.11 5.79 .63* 15.80 6.27 .56*
GPT −5.46 4.29 −.23 −1.58 4.64 −.06

Note. R2 = .22 (p < .05) and .18 (p > .05) for stress and recovery, respectively. SBP = Systolic Blood 
Pressure; BSRI = Bem Sex Role Inventory; GRS = Gender Role Stress; GIAT = Gender Implicit Association 
Test; GPT = Gender Priming Task.
aHigher values indicate greater identification with masculinity.
*p < .01, one-tailed.
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stress only, R2 = .22, F(4, 38) = 2.66, p < .05. Analyses of the unique strength of 

each gender role identification measure as individual predictor of cardiovascular 

responses indicated that the GIAT was the only significant predictor of SBP during 

stress, β = .63, p < .01, as well as during recovery, β = .56, p < .01. These findings 

suggest that the more men and women adhere to the masculine gender role, as 

measured by the GIAT, the higher their SBP during the relatively masculine stressor 

and the slower their SBP recovery.

Additional regression analyses that controlled for appropriate baseline level 

as well as biological sex revealed unchanged findings. Likewise, excluding the 

priming task from the regression analyses did not alter the magnitude or pattern 

of observed findings.

Discussion

In the present study we examined several direct and indirect measures of gender 

role identification. Reported findings suggest that one of the indirect measures, 

the Gender Implicit Association Test, is a promising tool to provide an estimate of 

gender role identification and can be adopted in research on gender role adherence. 

The results demonstrated that, of all gender role identification measures, the GIAT 

was the most sensitive to sex differences in gender role identification. Results 

also revealed that the GIAT was the only significant predictor of SBP reactivity 

and recovery. Furthermore, the present findings showed that, after we reclassified 

one direct instrument as a more indirect one, direct and indirect gender role 

identification instruments tap different underlying constructs of gender role 

identification that are nevertheless positively correlated.

The hypothesis that sex differences on all gender role identification measures 

would be found was partly supported. Whereas the MGRS scale revealed no sex 

difference, sex differences were found in the expected direction on the remaining 

gender role identification measures. That is, although the difference was not 

significant for the PAQ femininity and masculinity scale, women showed more 

identification with femininity than with masculinity, whereas men showed more 

identification with masculinity than with femininity. Furthermore, in agreement 

with the results of Greenwald and Farnham (2000), the current results generally 

reveal larger effect sizes for sex differences on the indirect measures than on the 

direct measures. Nevertheless, it should be noted that, of the two different indirect 

measures, the GIAT is by far the stronger instrument. According to Greenwald and 

Farnham (2000), the finding that indirect measures of gender role identification 
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reveal larger sex differences than do direct measures could be explained by the fact 

that gender roles are more and more overlapping and the fact that direct measures 

are more sensitive to these societal pressures than are indirect measures. The 

finding that the BSRI and PAQ revealed smaller sex differences might also be 

explained by the fact that both measures are over 30 years old. It could be argued 

that the traits that were considered masculine or feminine at that time do not apply 

as well today. In this light, it is interesting that, for both instruments, reliability 

coefficients were lower on the femininity than on the masculinity scales. This 

might reflect changing norms in particular on the traits that were once considered 

feminine (e.g., gullible, does not use harsh language).

Consistent with the idea that direct measures tap different information than 

indirect measures, most of the correlations between the direct and indirect 

measures were not significant. However, initial CFAs rejected the two-factor model 

in which the direct self-report measures, on the one hand, and the automatically 

estimated indirect gender role identification measures, on the other hand, represent 

two separate constructs. Nevertheless, additional CFAs supported an alternative 

two-factor model in which the BSRI and PAQ make up one construct, whereas the 

GRS scales, GIAT, and GPT constitute another. The shift of the GRS scales from a 

direct to an indirect measure of gender role identification is explicable. Although 

the GRS scale is a self-report questionnaire, it does not measure gender role 

identification directly in terms of self-ascribed masculine and feminine personality 

traits, but more indirectly, in terms of how stressful it is to deviate from the 

gender role standards involved. Moreover, the different constructs of gender role 

adherence are positively correlated. This substantial correlation might be due to 

the inclusion of the GRS scale to the indirect measures factors, which render this 

factor somewhat more direct. Taken together, the correlations and CFAs results 

support the hypothesis that direct and indirect gender role identification measures 

assess distinct constructs of gender role identification, and these findings are in 

line with other researchers’ findings that reveal construct divergence between 

direct and indirect measurement procedures (Bosson et al., 2000; Fazio & Olson, 

2003; Greenwald & Farnham, 2000).

Furthermore, the utility of the gender role identification measures as unique 

predictors of cardiovascular responses was supported for the GIAT on SBP 

responses only. After we controlled for the other gender identification scores, 

GIAT scores indicative of a masculine gender role adherence predicted higher SBP 

reactivity and slower SBP recovery in relation to the relatively masculine stressor. 

This finding is in line with research that has shown that CVR is a function of the 
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interaction between one’s gender role identification and the gender relevance of a 

stressor (Lash et al., 1990; Martz et al., 1995).

The finding that the GIAT was a better predictor of cardiovascular reactivity and 

recovery (at least on SBP) compared to the direct measures is in line with Fazio’s 

(1990) double dissociation model. This model implies that indirect measures are 

better predictors of automatic behavior, whereas direct measures better predict 

controlled behavior. Unfortunately, the results of the current study support a 

“single” dissociation between the direct measures of gender role identification and 

the automatic physiological stress responses only. To be able to test the full double 

dissociation model, future researchers should also obtain controlled behavioral 

responses (e.g., self-reported stress ratings) to determine whether indirect gender 

role identification measures are dissociated from controlled behavior.

However, the other indirect measures, that is, the GPT and (based on CFAs) 

the GRS scales, were not significant predictors of any of the physiological stress 

responses. The finding that the GRS scales, unlike the GIAT, had no predictive 

value can be explained by the difference in the extent to which both measurement 

procedures are indirect. Although CFAs demonstrated that the GRS score could be 

seen as a more indirectly measured estimation of gender role adherence, the GRS 

scale is a self-report measure. Subsequently, this instrument is more sensitive 

to deliberate processing than is the GIAT, which makes it less likely to reveal an 

association between the GRS scales and the physiological stress responses that 

involve spontaneous processing.

The GPT, on the other hand, represents a more indirect measurement 

procedure than the GIAT, as during this last procedure the concepts of interest 

were exposed on the computer screen. Nevertheless, the GIAT, rather than the 

GPT, predicted cardiovascular responses. This result can be ascribed to the low 

reliability of the GPT. Therefore, the GPT provided an unstable and potentially 

inadequate estimate of gender role identification. Only one self-relevant and one 

self-irrelevant prime were used (me vs. they). Participants might have habituated 

to these two primes and stopped processing their meaning, thereby diminishing 

the priming effect. Accordingly, including a larger number of primes might have 

improved the priming task. This issue needs to be further explored in future 

research. Moreover, in the current form, the GPT might not be an optimal estimate 

of gender role identification as we are not sure whether the feminine and masculine 

persons used as target stimuli (e.g., lady, madam, sir, gentlemen) are gender role 

adherents. The GPT might be improved by replacing the Persons category and 

by using more apparent gender role-related target items (e.g., Characteristics as 
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category and sensitive and assertive as feminine- and masculine-related target 

items, respectively).

Several limitations to our study should be noted. First, the relative small sample 

size may have lowered statistical power and limited proper interpretation of the 

results. Second, the use of a student population lowered the external validity and 

could have reduced the results, as the strength of gender role identification is less 

strong in a student population than in a more heterogeneous group of participants. 

Third, a relatively masculine stress task was used. Within the academic context and 

given that the participants were students, the performance-related stressor could 

also be perceived as gender-neutral in nature. A more pronounced masculine-

relevant stressor could have revealed stronger and more convincing results. 

Finally, the present study included only a stressor that was relatively masculine. 

It would also be useful to demonstrate that GIAT scores indicative of feminine 

gender role identification predict cardiovascular responses to a feminine-relevant 

stressor. Different type of stressors (i.e., masculine, feminine, and gender-neutral) 

would have helped to clarify the interpretation of the present results. To scrutinize 

the relations between gender role identification, gender relevance of a stressor, 

and cardiovascular responses, future researchers should use a stronger gender-

relevant stressor and different gender-relevant conditions. The gender relevance 

of a stressor could, for example, be experimentally manipulated by varying the 

instruction preceding the stressor (Kolk & van Well, 2007; Lash et al., 1990).

In conclusion, the present study revealed that direct and indirect measures tap 

different constructs of gender role identification. Furthermore, our data show that 

one of the indirect measures, the GIAT, is a promising tool to provide an estimate 

of gender role identification. It can be adopted and used in research on gender 

role adherence and behavior in different domains. With regard to the relationship 

between gender role identification and cardiovascular responses, of all gender 

role identification measures examined in this study, only the GIAT predicted SBP 

reactivity and recovery on a laboratory stressor classified as masculine-relevant. 

However, the exact relationships between gender role identification, gender 

relevance of a stressor, and cardiovascular responses await further examination in 

future research.





4
Effects of sex, gender role identification, and 
gender relevance of two types of stressors 
on cardiovascular and subjective responses: 
Sex and gender match/mismatch effects

van Well, S., Kolk, A. M., & Klugkist, I. G. (in press). Behavior Modification.



In the present study we tested the hypothesis that a match between the gender 

relevance of a stressor and one’s sex or one’s gender role identification would elicit 

relatively higher cardiovascular responses. Healthy female and male undergraduate 

students (N = 108) were exposed to two stressors, that is, cold pressor test (CPT) 

and n-back. Stressor relevance was manipulated to be masculine relevant, feminine 

relevant, or gender neutral. Data were analyzed using a Bayesian model selection 

procedure. As expected, results show stronger cardiovascular responding for the 

CPT in the case of a gender match effect. Contrary, results for the n-back reveal 

stronger cardiovascular responding due to sex mismatch and gender mismatch 

effects. These discrepant match and mismatch effects are discussed in terms of 

differential task appraisal (i.e., threat vs. challenge). Additional results (a) support 

the success of measuring gender role identification indirectly by means of a Gender 

Implicit Association Test (b) do not show that the effect of stressor relevance is 

more pronounced on those hemodynamic parameters typically increased by the 

stressor; and (c) reveal differential effects of stressor relevance for subjective 

and cardiovascular stress responses. Taken together, it can be concluded that 

the process of cognitive appraisal of the stressor relevance outlines individual 

variability in cardiovascular responding to acute stress.
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Introduction

Relatively heightened cardiovascular reactivity (CVR) has been proposed to act as 

a risk marker for the development of cardiovascular diseases (Krantz & Manuck, 

1984; Manuck, Kasprowicz, & Muldoon, 1990). Therefore, CVR research has been 

focused on reactivity as an individual difference factor by which individuals who 

are at increased risk for cardiovascular diseases can be identified (e.g., Turner, 

1994). Traditionally, the focus was on responsivity during stress, but more recently, 

cardiovascular changes in anticipation to and in recovery from stress have gained 

increasing interest (Gregg, James, Matyas, & Thorsteinsson, 1999; Kamarck & 

Lovallo, 2003; Linden, Earle, Gerin, & Christenfeld, 1997). Laboratory studies on 

sex differences in CVR have revealed mixed findings. Most researchers reported 

that men were more reactive than women, whereas others found the opposite 

pattern, or reported no sex differences (e.g., Girdler, Turner, Sherwood, & Light, 

1990; Stoney, Davis, & Matthews, 1987).

According to Lazarus and Folkman’s (1984) transactional model of stress, 

whether and to what extent a situation elicits a stress response depends on the 

interaction between the person and the situation. Based on this model, Lash and 

colleagues (Lash, Eisler, & Southard, 1995; Lash, Gillespie, Eisler, & Southard, 

1991) argued that, as men and women differ in their appraisal of situations as 

being stressful to them (Eisler & Skidmore, 1987; Gillespie & Eisler, 1992), sex 

differences in cardiovascular responses should be understood in relation to the 

gender relevance of the stressful encounter. It is assumed that a gender relevant 

stressor activates gendered information in memory. By tapping socially constructed 

roles about what is appropriate for either men or women, a gender-relevant 

stressor is assumed to differentially influence men’s and women’s appraisal of 

that stressor as relevant (i.e., success importance), and to automatically elicit 

sex differences in cardiovascular responses, as a result. Lash and colleagues 

(1995; 1991) manipulated the gender relevance of a cold pressor test (CPT) to be 

masculine relevant, feminine relevant, or gender neutral. Results of these studies 

showed that Lash and colleagues were able to manipulate the cognitive appraisal 

of the stressor as relevant, and to induce sex differences in cardiovascular recovery 

accordingly. That is, women were more reactive than men when the stressor was 

presented as feminine relevant, whereas men were more reactive than women 

when the stressor was presented as masculine relevant (sex match). Moreover, no 

sex differences were found in the gender-neutral administration. Similar results 

have been reported with regard to gender role identification. The more individuals 
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identify with a gender role, the higher their level of cardiovascular stress in response 

to a gender-relevant situation that matches one’s gender role identification (gender 

match; Lash, Eisler, & Schulman, 1990; Martz, Handley, & Eisler, 1995).

Some researchers replicated the sex and gender match effects on cardiovascular 

responding (e.g., Cosenzo, Franchina, Eisler, & Krebs, 2004), whereas others failed 

to do so (e.g., Matthews, Davis, Stoney, Owens, & Caggiula, 1991). Yet, others 

reported mismatch effects that indicated relatively higher levels of cardiovascular 

stress in response to situations that were relevant to the opposite sex or the 

opposite gender (Davis & Matthews, 1996; Wright, Murray, Storey, & Williams, 

1997). In order to understand the conditions in which a match or a mismatch is 

likely to be predictive of higher levels of cardiovascular responding, Wright and 

colleagues (1997) proposed to conceptualize gender relevance in gender-specific 

ability terms as opposed to success importance. Results of their study suggest 

that easy tasks produce mismatch effects because task engagement is higher 

for mismatched individuals (low-ability individuals), whereas tasks of relatively 

moderate difficulty produce match effects because task engagement is higher for 

matched individuals (high-ability individuals).

Supplementing previous research, recently, Kolk and van Well (2007) tested 

sex and gender match effects in one study. Unfortunately, they did not apply a fully 

crossed design but tested the sex and gender match effects in two independent 

analyses. Nevertheless, results revealed higher effect sizes for gender match 

effects than for sex match effects. In the present study we intended to replicate 

and expand upon the findings of Kolk and van Well (2007) in several ways. In order 

to do so, we (a) used an orthogonal sex by gender design to examine the surplus 

value of gender match effects over sex match effects; (b) covered a relatively direct 

as well as an indirect gender role identification measure; (c) included a subjective 

rating of stress; and (d) included two stressors, that is, the CPT and n-back 

(reaction time task with a numerical memory component).

Both stressors are assumed to be of moderate task difficulty. In accordance 

with Wrights (1997) ability perspective, it was hypothesized that these stressors 

would elicit match rather than mismatch effects. In case of a sex match, women 

and men would reveal stronger cardiovascular responses in the condition relevant 

to their own sex than in the condition relevant to the other sex or the neutral 

condition, and in case of a gender match, feminine and masculine participants 

would demonstrate stronger cardiovascular responses in the condition relevant 

to their own gender role, than in the condition relevant to the other gender 

role or the neutral condition. Congruent with the results of Kolk and van Well’s 
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(2007) study, gender match effects were expected to be stronger than sex match 

effects. Furthermore, as the laboratory stressors are assumed to differ in the 

hemodynamic response pattern they elicit (Gregg et al., 1999), it was expected 

that match effects would be more pronounced on vascular parameters on the CPT 

(e.g., total peripheral resistance) and on cardiac parameters on the n-back (e.g., 

cardiac output).

To assess gender role identification, researchers, thus far, used relatively 

direct measurement procedures (i.e., self-report questionnaires). However, 

indirect measured concepts are better predictors of automatic behavior than 

their direct measured counterparts (Fazio, 1990). Therefore, it could be argued 

that, in examining gender match effects on cardiovascular responding (a 

relatively automatic process), it would be more appropriate to assess gender role 

identification using a more indirect measurement procedure, like a gender implicit 

association test (conform van Well, Kolk, & Oei, 2007).

In sum, results of the present study were intended to advance understanding of 

cardiovascular stress responses as a function of sex, gender role identification, and 

the gender relevance of a stressor. The main hypothesis was that a match between 

the gender relevance of a stressor and one’s sex or gender role identification 

would elicit relatively stronger cardiovascular responses. To test this hypothesis a  

2 (Sex: men, women) x 2 (Gender role identification: masculine, feminine) x 

3 (Condition: masculine relevant, feminine relevant, neutral) x 4 (Stress Phase: 

baseline, anticipation, stressor, recovery) design was used, in which individual 

differences in exposure to daily hassles were held constant. The findings will 

contribute to the understanding of gender role determined behavior and 

vulnerability to health problems.

Method

Participants
The study sample consisted of 60 female and 48 male undergraduate students 

aged between 17 and 49 years (M = 21.5, SD = 4.6). Eligibility criteria included no 

history of hypertension (i.e., blood pressure not higher than 140/90 mmHg) or 

cardiovascular disease, no chronic disease requiring medical attention, no current 

use of prescribed medication, and a body mass index (BMI; kg/m2) between 17 

and 29. Prior to the experiment each participant gave signed informed consent. 

The Ethical Board of our department approved the study protocol. Participants 

received course credit or were paid (€ 14,-) for taking part in the study.
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Stressors
Cold pressor test (CPT). The task required participants to immerse their 

right hand up to the wrist in a bucket of ice water for two min. The ice water was 

maintained in a small ice cooler at a temperature of 4ºC (± 1ºC).

N-Back. A set of 100 randomly generated digits was presented in a fixed 

order. The task required participants to indicate whether each digit was similar to 

the one that was presented three digits before, by pressing a “yes” or a “no” key. 

Digits appeared in the center of a computer screen for 500 ms followed by an inter 

stimulus interval of 2,500 ms. Wrong or missing answers were followed by an 

unpleasant beep. The task consisted of 30% targets and took five min.

Manipulation gender relevance. The gender relevance was manipulated by 

varying the introduction to the stressors in masculine relevant, feminine relevant, 

or neutral (Kolk & van Well, 2007; Lash et al., 1995; Lash et al., 1991). The masculine 

relevant introduction appealed to the masculine gender role, that is, it suggested 

a research related association between the ability to keep the hand in the ice 

water and to be in good physical and mental condition. The feminine relevant 

introduction appealed to the feminine gender role and included the keywords 

being able to form close and lasting relationships and to be emotionally supportive. 

The neutral introduction instructed participants to perform the task in order to get 

proper physiological measurements. Introductions were of the same length.

Measures
Cardiovascular responses. Systolic blood pressure (SBP, mmHg), diastolic 

blood pressure (DBP, mmHg), and heart rate (HR, bpm) were recorded using a 

Finapres blood pressure monitor (Finapres 2300, Ohmeda; Englewood, CO, USA). 

The Finapres enables non-invasive continuous beat-to-beat monitoring of the finger 

arterial pressure waveform using a finger cuff applied to the middle phalanx of the 

middle finger. Accuracy of the Finapres has been validated against intra-arterial 

and non-invasive but intermittent blood pressure measurements (for review see 

Imholz, Wieling, van Montfrans, & Wesseling, 1998) and reliability is supported 

due to the large number of readings (Gerin, Pieper, & Pickering, 1993).

Hemodynamic measures of cardiac output (CO, l/min) and total peripheral 

resistance (TPR, dyn.s/cm5) were derived from the Finapres data with BeatScope 

version 1.1 (TNO-Biomedical Instrumentation, Amsterdam, The Netherlands). 

BeatScope is a software package for the analysis of arterial pressure waveforms. 

It provides the computation of hemodynamic measures (e.g., CO, TPR, SV) 

with the Modelflow method based on the simulation of a model of aortic input 
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impedance (Wesseling, Jansen, Settels, & Schreuder, 1993). Good agreement of 

these parameters has been obtained with intra-arterial measures (Jellema, Imholz, 

van Goudoever, Wesseling, & van Lieshout, 1996).

Subjective response. The arousal dimension of the Self-Assessment Manikin 

(SAM; Bradley & Lang, 1994), a non-verbal pictorial assessment technique, was 

used to measure the subjective experience of stress. The arousal dimension 

consists of a row of five graphic figures ranging from an excited, wide-eyed figure 

to a sleepy, relaxed figure. Participants were instructed to rate their experience of 

stress on the pictorial dimension by using a 9-point Likert scale. Bradley and Lang 

(1994) reported good psychometric properties of the SAM. Cronbach’s alpha on 

the arousal dimension was .83 and .86 for the CPT and n-back, respectively.

Gender role identification. To measure gender role identification indirectly, a 

Gender Implicit Association Test (GIAT; Aidman & Carroll, 2003; Greenwald & 

Farnham, 2000) was used. The GIAT is a computerized categorization task that 

measures gender role identification by assessing automatic association strength 

between the concepts Me (relative to Not me) and Feminine and Masculine. The 

task was constructed based on the procedure described by van Well et al. (2007).  

It requires participants to categorize stimuli belonging to one of four categories 

using only two response keys. Categories and regarding stimuli are (a) Me:  

I, self, me, my, mine; (b) Not me: they, them, it, their, other; (c) Feminine: woman, 

girl, lady, madam, daughter; and (d) Masculine: man, boy, sir, gentlemen, son. 

After practicing the Me/Not me discrimination and the Feminine/Masculine 

discrimination separately, the two categorization tasks were combined. This 

combined block represents the experimental task and was administered twice. 

First, with Me and Feminine categories sharing the left response key, and the 

categories Not me and Masculine sharing the right response key. Second, with the 

categories Me and Masculine assigned to the left response key, and the Not me 

and Feminine categories assigned to the right response key. Key assignment and 

administration order of the combined blocks was counterbalanced. Each combined 

block consisted of 20 practice trials followed by three “warm-up” trials and a block 

of 40 experimental trials. The discrepancy in response latencies between the two 

combined blocks represents gender role identification.

Data were treated in accordance with the procedure described by Greenwald, 

McGhee, and Schwartz (1998), that means, (a) practice trials and the first three 

trials of each experimental block (warm-up trials) were deleted; (b) response 

latencies below 300 ms and those above 3,000 ms were recoded to 300 ms and 

3,000 ms, respectively; and (c) resulting response latencies were log-transformed 
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to normalize the distribution. Thereafter, the log-transformed response latencies 

of the two experimental blocks were averaged and the resulting means were 

subtracted. The difference score (GIAT score) was computed such that positive 

or relative higher scores indicate stronger masculine gender role identification, 

whereas negative or relative lower scores reflect stronger adherence to the feminine 

gender role.

To classify participants as masculine or feminine, a median split procedure 

was applied to the GIAT score. Participants who scored above the median were 

classified as masculine, whereas those who scored below median were classified 

as feminine (Mdn = 35 and −110, for male and female participants, respectively). 

Although analyses on the GIAT were conducted on log-transformed data, 

untransformed means are reported in the text.

The validity of various IAT measures has been supported, and the reliability 

has found to be satisfactory, with good internal consistency figures, but poorer 

test-retest reliabilities (Bosson, Swann, & Pennebaker, 2000; Fazio & Olson, 2003). 

Based on present data, Cronbach’s alpha is .89. This reliability figure reflects the 

internal consistency in the tendency to associate masculine, relative to feminine, 

with the self and was computed following procedures described by Bosson et al. 

(2000).

Furthermore, gender role identification was measured in a relative direct 

manner by means of the Masculine and Feminine Gender Role Stress (GRS) 

scales (Eisler & Skidmore, 1987; Gillespie & Eisler, 1992). A median split procedure 

was applied to the GRS scales to classify individuals as masculine or feminine. 

However, main analyses using this measurement procedure did not support our 

main hypothesis. Therefore, and to save text space, details on this relatively direct 

classification of gender role identification and its related analyses are not reported 

here.

Daily hassles. Exposure to daily hassles was assessed by the shortened 41-item 

version of the Survey of Recent Life Experiences (SRLE; Kohn & Macdonald, 1992; 

Dutch translation by de Jong, Timmerman, & Emmelkamp, 1996). Each item 

describes a daily hassle (e.g., too many things to do at once). Participants rated 

the extent to which each item had been part of their lives over the past month on 

a 4-point Likert scale that ranges from 1 (not at all part of my life) to 4 (very much 

part of my life). Kohn and Macdonald (1992) reported good internal consistency 

(Cronbach’s alpha .90 for the short version) and good construct validity. For the 

Dutch version, de Jong et al. (1996) reported a similar reliability with Cronbach’s 

alpha is .89. In the present sample Cronbach’s alpha was .90.
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Post-experimental questionnaire (PEQ). To assess whether the manipulation 

of the stressor relevance was successful, participants were asked to indicate how 

much they thought each stressor required the ability to be emotionally supportive 

and to form close and lasting relationships (feminine items) as well as how much 

they thought each stressor required to be in good physical and mental condition 

(masculine items). Participants also indicated the extent of effort, adequate coping, 

challenge, and threat during each stressor. Each item was rated on a 7-point Likert 

scale that ranges from 1 (not at all) to 7 (very much). 

Procedure
Selection and screening. The GRS scales were administered to a total of 1,136 

students, retaining for further analyses only those who adhered to the masculine 

or feminine gender role (n = 254). The invitation did not reveal the selection 

procedure and carefully avoided any reference to sex or gender differences. The 

study was presented as one about individual differences in physiological responses 

to stress. Volunteers were screened for eligibility criteria over the telephone. They 

were asked to refrain from caffeine and alcohol 12 hr, and from smoking and 

exercising two hr prior to the laboratory visit (Shapiro et al., 1996).

Laboratory session. Each participant was tested individually by one of two 

female experimenters. On arrival at the laboratory, the experimenter checked 

the criteria pertaining to caffeine, alcohol, smoking, and exercising. None of 

the participants had to be rescheduled; they all met these criteria. Then, the 

experimenter explained the study protocol, again carefully avoiding any reference 

to sex or gender differences. Participants read and signed the informed consent 

form in which confidentiality, anonymity, and the opportunity to withdraw without 

penalty were assured. Thereafter, the experimenter attached an appropriate-size 

Finapres finger cuff to the mid-phalanx of the third finger of participant’s left hand 

and positioned the arm at heart level. She then went to an adjacent room where 

she determined administration order and experimental conditions of the stressors 

using a sealed envelope method (randomization was stratified according to sex). 

Subsequently, she started the computerized protocol using the VSRRP98 software 

package developed at our department.

Participants first completed the SRLE and were then introduced to the SAM 

pictorial assessment technique. Thereafter, they were instructed to minimize all 

movement during the physiological recordings. A 15-min baseline period followed 

in which participants were asked to rest quietly while watching a relaxing aquatic 

video (Piferi, Kline, Younger, & Lawler, 2000). Then, the gender relevance of the 
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CPT was manipulated. A 3-min anticipation period followed in which participants 

awaited for the CPT to begin. Subsequently, participants were instructed to put 

their right hand in the ice water. After two min they were told to remove their 

hand from the water. If participants withdrew their hand earlier they had to say so 

over the intercom. A 15-min recovery period followed in which participants were 

asked to rest quietly while watching the sequel to the video. After a 5-min break in 

which the Finapres was switched off, participants were exposed to the n-back with 

successively a baseline, manipulation, anticipation, stress, and recovery period. 

Stressor order was counterbalanced. Physiological responses were recorded 

continuously, whereas SAM ratings were obtained after each stress phase. Next, 

the experimenter started the GIAT using the WESP software package developed 

at our department. Participants were instructed to categorize targets as they 

appeared on the monitor and to respond as quickly and accurately as possible. 

Finally, participants completed the PEQ and were debriefed. The laboratory visit 

took about 120 min.

Data analyses
Data reduction. Computing averages for each baseline, anticipation, stressor, 

and recovery period reduced the physiological data. For baseline and recovery 

periods, means were calculated over the last five min only. By using the last five 

min of the 15-min recovery phase, we focus on relatively long-term rather than 

immediate recovery.

Initial analyses. Data were examined for each stressor and for each measure 

of stress, separately. Differences in data loss and sample characteristics across 

conditions were examined using chi-square tests or univariate analyses of variance 

(ANOVAs) with Condition as between-subjects variable. Then, a manipulation 

check on stress induction was conducted with repeated measures ANOVAs with 

Stress Phase (baseline, anticipation, stress, recovery) as within-subjects variable. 

Significant effects of stress phase were followed by planned repeated contrasts. 

These analyses were also performed controlling for stressor order. However, as 

stressor order did not change the results, the variable was dropped. To test the 

effectiveness in manipulating stressor relevance, ANOVAs were conducted on the 

PEQ items with Condition, Sex, and Gender role identification as between-subjects 

variables. Moreover, to check for baseline differences ANOVAs with Sex and 

Condition as between-subjects variables were conducted on baseline levels. To 

test whether the GIAT was sensitive to sex differences, an ANOVA was performed 

on the GIAT score with Sex as between-subjects variable.
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Effect size was computed as Cohen’s d representing the magnitude of difference 

between two groups (Cohen, 1977), or as partial eta squared (η2
p
 ) that reflect the 

proportion of the effect plus error variance that is attributable to the effect. Where 

appropriate, Greenhouse-Geisser corrections were applied to control for violation 

of the sphericity assumption.

Main analyses. Data were further examined for each stress phase (anticipation, 

stressor, recovery), separately, with baseline level entered as covariate. Sex and 

gender match/mismatch effects were evaluated using a Bayesian model selection 

procedure for inequality constrained models. For an elaborate explanation as well 

as some illustrations of the Bayesian model selection approach for inequality 

constrained models see Klugkist, Laudy, and Hoijtink (2005). Note that, an 

important issue in Bayesian analyses is the (subjective) specification of prior 

distributions. However, in the context of inequality constrained models, Klugkist 

et al. (2005) showed that under some specification rules, the model selection is 

hardly affected by the prior specification and therefore is considered objective.

Each match/mismatch effect is modeled directly by imposing inequality 

constraints upon adjusted group means (i.e., one or more group means are 

expected to be larger or smaller than one or more other group means). Within each 

model, the inequality constraints are imposed for both men and women, without 

imposing any constraints across the sexes. Our first model (M1
) represents a 

sex match effect, that is, participants will be most reactive in the condition that 

matches their sex (i.e., mean responding for men will be higher in the masculine 

than in the feminine or neutral condition, and mean responding for women will 

be higher in the feminine than in the masculine or neutral condition). In a similar 

way, gender match (M
2
), sex mismatch (M

3
), and gender mismatch (M

4
) effects 

are defined. In addition, a fifth model (M
5
) is included that does not impose 

any constraints on the parameters. This model does not represent a theory or 

hypothesis but serves as a control model.

After confronting the set of models with the data, the Bayesian model selection 

approach provides each model with a so-called posterior model probability (PMP). 

The PMP reflects the probability of the model taking into account a correction for 

the complexity. Note that, if none of the constrained models is (clearly) supported 

by the data, the unconstrained model receives a high PMP and that the PMPs within 

a set of models add up to 1 (i.e., 100%). Each model probability should therefore 

be interpreted in context of PMPs in the total model set and the unconstrained 

model in specific. With regard to M
1
 to M

5
, PMPs of, for example, .50, .50, .00, .00, 

and .00, respectively, reflect substantial sex and gender match effects, whereas 
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PMPs of, for example, .60, .00, .00, .00, and .40, respectively, reflect a less strong 

sex match effect (even though .60 > .50).

Results

Sample
CPT data from 10 participants were excluded due to technical problems with the 

Finapres (n = 1), participants’ failure to keep their hand in the ice water for at least  

30 sec (n = 4), or participants’ self-reported total disengagement from the task  

(PEQ-effort = 1; n = 5). N-Back data from 7 participants were removed because of 

technical difficulties with the Finapres (n = 2) or the n-back (n = 4), or due to a n-back 

error rate that exceeded 50% (n = 1). All participants reported to have taken at least 

some effort performing the n-back. Further, following Greenwald et al. (1998), data 

of four participants were excluded due to mean GIAT response latencies above  

2,000 ms (n = 1) or error rates that exceeded 20% (n = 3). Finally, data from 94 and 

97 participants were included in the CPT and n-back analyses, respectively.

Distribution across conditions of female and male participants, respectively, 

was as follows (percentage feminine gender role adherents in parentheses);  

for CPT, n = 17 (53%), 15 (40%) in feminine relevant condition, n = 17 (47%),  

14 (64%) in masculine relevant condition, and n = 20 (50%), 11 (45%) in neutral 

condition, for n-back, n = 13 (46%), 15 (47%) in feminine relevant condition,  

n = 20 (50%), 13 (46%) in masculine relevant condition, and n = 20 (60%),  

16 (50%) in neutral condition. Sample characteristics (sex, gender role 

identification, age, BMI, and SRLE score) and data loss did not significantly differ 

across conditions.

Manipulation checks
Stress induction. Table 4.1 presents means and standard errors of cardiovascular 

and subjective stress measures for each stressor and each stress phase, separately. 

For the CPT and n-back, all stress measures revealed a significant main effect of 

stress phase, Fs ranging from 4.31 to 227.33, ps < .05, η2
p
  ranging from .04 to 

.71, that indicates that both stressors were able to produce significant changes in 

cardiovascular and subjective responding.

For the CPT, physiological measures demonstrated a vascular response pattern. 

That is, SBP, DBP, and TPR increased stepwise from baseline to anticipation to the 

CPT, and decreased thereafter (ps < .001, ds ranging from 0.25 to 0.98). Moreover, 

HR levels showed no change between baseline and anticipation, but then increased 
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from anticipation to the CPT (p < .01, d = 0.15), and decreased from the CPT to 

recovery (p < .001, d = 0.36). CO showed no increase at all, but demonstrated 

a decrease from the CPT to recovery (p < .01, d = 0.19). Physiological measures 

on the n-back, on the other hand, revealed a vascular response pattern during 

anticipation, but a cardiac response pattern during the actual stressor. SBP, DBP, 

and TPR increased from baseline to anticipation (ps < .001, ds ranging from 0.20 

to 0.46). Then SBP, DBP, HR and CO increased from anticipation to the n-back, 

and these four parameters decreased thereafter (ps < .001, ds ranging from 0.15 to 

0.43). TPR showed no change from anticipation to the n-back, but increased from 

the n-back to recovery (p < .05, d = 0.09).

In addition, participants’ self-reported experience of stress (a) increased from 

baseline to anticipation (p < .001, d = 0.49), remained elevated during the CPT, and 

decreased thereafter (p < .001, d = 0.54), and (b) increased stepwise from baseline 

to anticipation to the n-back, and decreased thereafter (ps < .01, ds ranging from 

0.23 to 0.62).

Gender relevance stressor. As for both stressors, PEQ items revealed no 

significant main effect of condition, nor interaction effects of condition with sex or 

gender role identification. But, significantly more than men, women rated the CPT to 

require a good physical condition, F(1, 82) = 6.09, p < .05, d = 0.50 (M = 3.76 vs. 2.94), 

along with the ability to be emotionally supportive, F(1, 82) = 4.90, p < .05, d = 0.46  

(M = 2.53 vs. 1.82). Women also reported a higher degree of effort on the CPT than 

men, F(1, 82) = 14.46, p < .001, d = 0.80 (M = 4.62 vs. 3.62).

Table 4.1 Means (standard errors) of cardiovascular and subjective measures by 
stressor and stress phase

 Cardiovascular Subjective

 SBP DBP HR CO TPR SAM 
Stressor / Stress Phase (mmHg) (mmHg) (bpm) (l/min) (dyn.s/cm5) Arousala

CPT (N = 94)
 Baseline 130.8 (1.5) 73.6 (1.1) 75.5 (1.2) 5.80 (0.11) 1,291 (35) 2.58 (0.12)
 Anticipation 138.7 (1.6) 78.4 (1.2) 74.9 (1.2) 5.81 (0.12) 1,384 (41) 3.17 (0.13)
 Stressor 154.8 (1.8) 89.8 (1.4) 76.7 (1.2) 5.83 (0.13) 1,640 (55) 3.17 (0.13)
 Recovery 138.1 (1.7) 77.9 (1.2) 72.7 (1.1) 5.61 (0.11) 1,416 (40) 2.51 (0.12)

N-Back (N = 97)
 Baseline 129.6 (1.5) 72.7 (1.1) 74.7 (1.1) 5.78 (0.11) 1,277 (31) 2.67 (0.14)
 Anticipation 137.1 (1.8) 76.9 (1.2) 75.1 (1.1) 5.80 (0.11) 1,341 (35) 3.11 (0.13)
 Stressor 142.2 (1.9) 80.0 (1.3) 76.8 (1.2) 6.00 (0.12) 1,353 (33) 3.41 (0.13)
 Recovery 134.6 (1.7) 76.0 (1.2) 73.1 (1.1) 5.59 (0.11) 1,385 (39) 2.62 (0.13)

Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HR = Heart Rate; CO = Cardiac 
Output; TPR = Total Peripheral Resistance; SAM = Self-Assessment Manikin; CPT = Cold Pressor Test. 
a1 = relaxed; 9 = stressed.
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Baseline differences
Baseline levels preceding the CPT and the n-back showed a main effect of sex for HR, 

CO, and TPR, Fs ranging from 4.14 to 16.19, ps < .05, ds ranging from 0.40 to 0.82.  

For CPT and n-back, baseline levels in men, relative to those in women, were lower for 

HR (M = 72.3 vs. 77.5; 72.2 vs. 76.5), lower for TPR (M = 1,180 vs. 1,373; 1,171 vs. 1,364), 

but higher for CO (M = 6.27 vs. 5.43; 6.27 vs. 5.37). In addition, CO and TPR baseline 

levels preceding the CPT differed by condition, F(2, 88) = 4.80, p < .05, η2
p
  = .10 and  

F(2, 88) = 3.80, p < .05, η2
p
  = .08, respectively. At baseline, CO was lower in the 

masculine relevant condition (M = 5.39) than in the feminine relevant (M = 6.10; 

p < .05, d = 0.70) and neutral condition (M = 6.05; p < .05, d = 0.64), whereas 

TPR was higher in the masculine relevant condition than in the neutral condition  

(p < .05, d = 0.64; M = 1,404 vs. 1,199). Subjective baseline levels, however, were 

similar across sex and conditions. Furthermore, no interactions between condition 

and sex were found.

Gender role identification
The GIAT was able to differentiate between men and women, F(1, 102) = 101.15,  

p < .001, d = 1.99, revealing a more positive GIAT score for men (M = 32) and a  

more negative one for women (M = −106). That is, men adhered more strongly to 

the masculine gender role, whereas women did so more strongly to the feminine 

one. Key assignment and order of experimental blocks did not change this 

finding.

Bayesian model selection procedure:  
Sex and gender match/mismatch effects

CPT. Table 4.2 shows posterior model probabilities for all five models, 

presented for each stressor, stress phase, and parameter of stress, separately. As 

a summary, cardiovascular parameters supported the expected gender match 

effects (see Figure 4.1). Specifically, SBP and DBP revealed gender match effects in 

anticipation of (PMP = .72 and .57) and during the actual CPT (PMP = .81 and .62). 

In addition, HR and CO showed gender match effects during anticipation (PMP 

= .61 and .35) and recovery (PMP = .36 and .51). HR responses during the actual 

CPT, on the other hand, supported a sex mismatch effect (PMP = .34). It should 

be noted that the gender match effects on HR and CO do not imply a relative 

increase of responses in the match condition, but indicate the lack of a decrease 

of these parameters in the match condition relative to the other conditions (see 

Figure 4.1). Furthermore, TPR showed no clear support for any of the match or 
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Table 4.2 Posterior model probabilities on cardiovascular and subjective measures by 
stressor, stress phase, and model

 Stressor / Measure

 CPT (N = 94) N-Back (N = 97)

  Cardiovascular   Subj. Cardiovascular   Subj.

Stress Phase / Model SBP DBP HR CO TPR SAM SBP DBP HR CO TPR SAM

Anticipation
 M

1
: Sex match .02 .00 .02 .26 .00 .00 .01 .01 .23 .09 .00 .09

 M
2
: Gender match .72 .57 .61 .35 .02 .02 .14 .06 .01 .25 .03 .36

 M
3
: Sex mismatch .22 .35 .03 .08 .02 .83 .75 .75 .03 .26 .51 .10

 M
4
: Gender mismatch .01 .00 .00 .05 .01 .06 .05 .08 .62 .09 .08 .02

 M
5
: Unconstrained .03 .08 .34 .27 .95 .09 .05 .10 .11 .31 .38 .43

Stressor
 M

1
: Sex match .04 .04 .13 .28 .00 .20 .00 .01 .02 .01 .02 .29

 M
2
: Gender match .81 .62 .21 .23 .03 .17 .00 .00 .00 .01 .00 .29

 M
3
: Sex mismatch .01 .03 .34 .07 .01 .12 .53 .26 .05 .05 .16 .06

 M
4
: Gender mismatch .00 .00 .19 .05 .00 .14 .37 .60 .54 .03 .74 .05

 M
5
: Unconstrained .14 .31 .11 .37 .96 .37 .10 .13 .39 .91 .08 .32

Recovery
 M

1
: Sex match .25 .16 .28 .01 .22 .28 .08 .03 .02 .02 .01 .10

 M
2
: Gender match .15 .03 .36 .51 .00 .14 .02 .01 .02 .75 .00 .48

 M
3
: Sex mismatch .10 .05 .05 .33 .00 .04 .10 .11 .01 .01 .14 .03

 M
4
: Gender mismatch .22 .25 .04 .01 .40 .08 .60 .68 .01 .00 .79 .00

 M
5
: Unconstrained .28 .51 .26 .15 .37 .45 .19 .17 .94 .22 .06 .38

Note. CPT = Cold Pressor Test; Subj = Subjective; SBP = Systolic Blood Pressure; DBP = Diastolic 
Blood Pressure; HR = Heart Rate; CO = Cardiac Output; TPR = Total Peripheral Resistance; SAM = Self-
Assessment Manikin. Posterior model probabilities of M

1
 to M

5
 add up to 1. The posterior probability of 

each model should be interpreted in context of the probabilities of the total set of models.

mismatch models. There is a moderate probability for a gender mismatch effect 

during recovery (PMP = .40), but this PMP hardly exceeds the probability of the 

unconstrained model (PMP = .37). Contrary to most physiological measures 

revealing match effects, the self-reported stress rating revealed a sex mismatch 

effect during anticipation (PMP = .83).

N-Back. Responses on CO during recovery only gave rise to the expected 

gender match effect (PMP = .75). Generally, however, physiological parameters 

supported mismatch effects (see Figures 4.2 and 4.3). The vascular measures, 

SBP, DBP, and TPR, demonstrated a similar pattern of results. That is, these 

parameters revealed sex mismatch effects during anticipation (PMP = .75, .75, and 

.51, respectively), along with sex and gender mismatch effects during the actual 

n-back (PMPs ranging from .16 to .74). Note that, the model probabilities for the 

sex mismatch effects on DBP and TPR seem small (PMP = .26 and .16), but that 

the support for these sex mismatch models is two times larger than the support 
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Figure 4.1 Mean gender match effects in change from baseline by stress phase
Note. CPT = Cold Pressor Test; SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HR = 
Heart Rate; CO = Cardiac Output.
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for the unconstrained models (PMP = .13 and .08). In addition, during recovery 

SBP and DBP revealed gender mismatch effects (PMP = .60 and .68), and TPR 

showed a gender mismatch effect (PMP = .79), as well as a sex mismatch effect 

(PMP = .14). Furthermore, HR revealed a gender mismatch effect in anticipation of 

and for the actual stressor phase (PMP = .62 and .54). And then again, contrary to 

most physiological measures revealing mismatch effects, the self-reported stress 

rating revealed a gender match effect for recovery (PMP = .48).

Discussion

Taken together, results further support the assumption that cardiovascular stress 

responses are, in part, a function of the interaction between one’s sex or gender role 

identification and the gender relevance of the stressor. However, which combination 

(i.e., match or mismatch) increased the cardiovascular stress response differed by 

stressor type. As expected, results on the CPT support the match hypothesis. In 

line with previous studies demonstrating gender match effects (Kolk & van Well, 

2007; Lash et al., 1990; Martz et al., 1995), participants showed relatively increased 

physiological stress responses in the condition that matched their gender role 

identification. Nevertheless, in demonstrating more pronounced cardiovascular 

responding in the condition that mismatched participants’ sex or gender, results 

on the n-back support a mismatch model, contrary to the expectations. This latter 

finding is, nevertheless, consistent with those of Davis and Matthews (1996) and 

Wright et al. (1997).

Wright et al. (1997) proposed that the impact of the gender relevance of  

a stressor depends on the difficulty of the stressor. Following Wrights ability 

perspective, tasks of relatively moderate difficulty should elicit match effects, 

whereas easy tasks should demonstrate mismatch effects. For the present study, 

task demands on the CPT and n-back were estimated to be of moderate difficulty, 

presuming match effects on both stressors. Then, the ability hypothesis seems 

inadequate to account for the reported mismatch effects on the n-back.

An explanation for the discrepant match and mismatch effects on the CPT and 

n-back could be a difference in task demands, that is, passive versus active coping, 

respectively. As active stressors require participants to actively engage in task 

performance whereas passive stressors (more or less) simply have to be endured, 

the former type of stressors are assumed to elicit challenge appraisals, whereas 

the latter are assumed to induce threat appraisals (Tomaka, Blascovich, Kelsey, & 

Leitten, 1993).
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Figure 4.2 Mean gender mismatch effects in change from baseline by stress phase
Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; TPR = Total Peripheral 
Resistance.
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Figure 4.3 Mean sex mismatch effects in change from baseline by stress phase
Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; TPR = Total Peripheral 
Resistance.
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Following Tomaka and colleagues (1993), individuals perceive threatening 

situations in terms of a potential for loss, but challenging situations in terms of 

a potential for gain as well as for loss. Therefore, it could be argued that under 

threatening task demands, sex or gender matched individuals may perceive failure 

as a bigger threat to their self-worth, try harder and, consequently, show greater 

increases in cardiovascular responding than mismatched individuals (match effect). 

However, when task demands are challenging, matched individuals may perceive 

success as possible and feel capable to deal with the task, whereas mismatched 

individuals may feel less capable, perceive the task as more difficult, try harder and, 

accordingly, reveal more responsivity than their matched counterparts (mismatch 

effect). Additional analyses on the post-experimental questions regarding threat 

and challenge support this assumption. On the CPT, relative to the n-back, 

participants reported to have experienced more threat, F(1, 107) = 3.84, p < .05,  

d = 0.24 (M = 2.45 vs. 2.12), and less challenge, F(1, 107) = 9.26, p < .005, d = 0.38 

(M = 4.42 vs. 5.02). Nevertheless, the reported discrepant match and mismatch 

findings need to be interpreted cautiously, awaiting replication. Future research 

should be further focused on the conditions under which match or mismatch 

effects occur, taking into account active versus passive coping task demands. 

Another issue that could be examined within this regard is the role of feedback. 

Incorrect responses on the n-back were followed by an unpleasant beep, whereas 

feedback on the CPT was absent.

To allow for a detailed analysis of blood pressure responses, the underlying 

parameters of CO and TPR were examined. Regardless of condition, the CPT and 

the n-back elicited a vascular and cardiac response pattern, respectively. However, 

with regard to the hypothesis that the effect of stressor relevance would be 

more pronounced on those hemodynamic parameters typically increased by the 

stressor, findings were negative. Contrary to the results of Kolk and van Well (2007) 

demonstrating match effects on the vascular parameters of a CPT, the present 

CPT revealed gender match effects on CO, but not on TPR. In addition, n-back 

results showed sex and gender mismatch effects on TPR, rather than on CO. 

Why these hemodynamic response patterns emerged remains to be elucidated. 

Nevertheless, these results might have implications for future research considering 

the association between variations in hemodynamic response patterns and health 

risks. However, as these results are the first of their kind, they indicate a need for 

replication.

As expected, the indirect classification of gender role identification through 

the gender implicit association test (GIAT) proved to be more useful in examining 
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gender match/mismatch effects than the more direct classification of gender  

role identification by the gender role stress (GRS) scales. As match/mismatch 

effects on cardiovascular responding are assumed to be relatively automatic 

processes, this finding is in line with the double-dissociation model postulated 

by Fazio (1990) in which direct and indirect attitudes are better predictors of 

controlled and automatic behavior, respectively. The finding is also consistent 

with the study of van Well et al. (2007) in which the GIAT score was a significant 

predictor of SBP responses to a relatively masculine stressor, whereas more direct 

measurement procedures of gender role identification, including the GRS scales, 

had no such predictive power. Together, these data support the GIAT as a useful 

tool for identifying people who adhere to gender role values and who are likely to 

become more stressed when they encounter situations that are relevant to their 

own or the opposite gender role.

Stressor relevance differentially affected cardiovascular and subjective stress 

responses. The physiological stress measures generally supported match effects 

on the CPT and mismatch effects on the n-back, whereas the subjective stress 

rating supported a mismatch effect on the CPT along with a match effect on 

the n-back. We assumed that the appraisal of the stressor as relevant and the 

subsequent heightened cardiovascular responses are rather automatic processes. 

The subjective rating of stress, on the other hand, is a relatively more controlled 

process. Therefore, it is not striking to find the effects of stressor relevance on 

the subjective experience of stress to fall out of line with those on cardiovascular 

responding. Additional correlation analyses revealed that the subjective response 

levels generally dissociated from the physiological response levels (average r = .09 

and .07, for CPT and n-back respectively, all ps > .05). This dissociation further 

indicates that participants’ self-reported experience of stress did not reflect their 

physiological responding.

Our unconventional statistical approach, the Bayesian model selection 

procedure for inequality constrained models (2005), proved to be valuable.  

A Bayesian model selection procedure determines which theory (translated  

into one or more models imposing inequality constraints upon group means) fits 

the data best. That is, it provides a measure for the relative fit for each of the 

models. The major appeal of this approach is that match and mismatch effects 

could be tested directly and that these competing theories could be evaluated 

within one and the same analysis. Interpretation of the data depends on which 

models one chooses to consider. Removing or adding models could have changed 

the results.
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Findings of the present study should be interpreted in the light of some 

limitations. A first limitation is the use of a student sample. As gender role 

identification is less strong in a student population than in a more heterogeneous 

group of participants, the inclusion of students only may have weakened the effects. 

An additional limitation is that for both stressors the self-reported PEQ-ratings did 

not indicate that the experimental manipulation altered participants’ perception 

of the stressor. That is, participants in the feminine and masculine relevant 

conditions did not rate the task as requiring more feminine- and masculine-related 

characteristics, respectively. However, as it is assumed that the appraisal of the 

gender relevance of a stressor occurs automatically, it could be argued that this 

direct check on participants’ perception of the task is ineffective. Therefore, the 

value of the manipulation check could, at least, be questioned.

In sum, we tested the hypothesis that a match between sex or gender role 

identification and the gender relevance of a stressor would lead to relatively 

heightened cardiovascular responding. In general, findings provide further 

evidence that the magnitude of cardiovascular stress depends on a combination 

between individual characteristics, on the one hand, and situational demands 

on the other. Which combination (i.e., match or mismatch) increased the stress 

response differed by stressor type. Nevertheless, it can be concluded that the 

process of cognitive appraisal of a stressor outlines an individual variability in 

the stress response. As it is assumed that individual differences in cardiovascular 

responding may (partially) account for cardiovascular disease risks, the combined 

effect of individual characteristics and situational demands might account for 

differential health risk. As Lash et al. (1990) pointed out “one cannot characterize 

individuals as hyperreactive without first specifying the situation” (p.18). Nonetheless, 

in specifying the situation, a lot of research still lies ahead of us.



5
Ethnic differences in cardiovascular 
responding: Match effects between ethnicity 
and ethnic relevance of the stressor

van Well, S. & Kolk, A. M. (under revision).



In two experiments we used a match paradigm to examine ethnic differences 

in cardiovascular responding. The central hypothesis was that a match between 

ethnic group and the ethnic relevance of a stressor would elicit relatively stronger 

cardiovascular responses. In Experiment 1, healthy volunteers (N = 77) of Dutch, 

Turkish, or Moroccan background were exposed to a cold pressor test. The 

ethnic relevance of the stressor was manipulated in Dutch relevant or Turkish/

Moroccan relevant. Results did not support the hypothesis. In the following 

experiment, healthy Dutch and Turkish volunteers (N = 50) performed a public 

speaking task that was manipulated in Dutch or Turkish relevant. Degree of ethnic 

identification was measured with a Culture Implicit Association Test. As expected, 

Turkish participants showed higher cardiovascular reactivity to the speech than 

Dutch participants in the Turkish relevant condition, but not in the Dutch relevant 

condition. Furthermore, the stronger participants identified with either the Dutch 

or Turkish culture, the higher their reactivity to the speech in the Dutch relevant 

and Turkish relevant condition, respectively.
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Introduction

Racial and ethnic differences in health status have been reported extensively. Black 

men and women, for instance, suffer disproportionately higher rates of most 

cardiovascular diseases, including hypertension, than their White counterparts 

(e.g., Broderick et al., 1998; Fray, 1993; Matthews et al., 1986). It has been assumed 

that exaggerated cardiovascular responses to acute behavioral stress are related 

to risk of the development of cardiovascular diseases (Krantz & Manuck, 1984; 

Manuck, Kasprowicz, & Muldoon, 1990). To understand racial disparities in the 

prevalence of cardiovascular diseases, many researchers have examined reactivity 

differences between Black and White people. Most studies report that, relative 

to Whites, Blacks show higher levels of cardiovascular responding to laboratory 

stressors (for review see Anderson, McNeilly, & Myers, 1993). In addition, findings 

suggest that hemodynamic response patterns underlying blood pressure responses 

differ between both groups. Blacks generally respond to laboratory stressors 

with a more pronounced vascular response pattern (i.e., greater increase in total 

peripheral resistance) than Whites (e.g., Light, Turner, Hinderliter, & Sherwood, 

1993; Sherwood, May, Siegel, & Blumenthal, 1995).

In Lazarus and Folkman’s (1984) transactional model of stress, why and to 

what extent a given situation elicits a stress response depends on the particular 

transaction between the person and the specific situation. The more relevant, 

challenging, or threatening a person appraises a given situation to preserve one’s 

integrity, the more stressful it will be for him or her, and the higher will be his or 

her stress response to it. Following this line of reasoning, the central aim of the 

present study was to examine ethnic differences in cardiovascular responding in 

relation to the ethnic relevance of a stressor. We assume that, to the extent that 

ethnic relevant stressors tap the importance of maintaining the integrity of one’s 

ethnic identity, individuals automatically appraise ethnic relevant situations as 

important, with relatively exaggerated cardiovascular responses as a result.

Previous literature supports this assumption. Dimsdale (2000) put forward 

that the exaggerated reactivity findings reported for Blacks could be the result of 

a differential interpretation of the stressor. He argued that the stress task that is 

frequently used in research on Black-White reactivity differences (i.e., having to 

talk about an imagined scenario of being falsely accused of shoplifting) may be 

more evocative to Blacks and may cause differential levels of stress reactivity for 

Blacks and Whites, accordingly. Recently, Lepore and colleagues (2006) actually 

examined whether racial stress differentially affected cardiovascular reactivity in 
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Black and White women. Results revealed that, relative to White women, Black 

women exhibited greater cardiovascular reactivity in response to a racial stressor 

(i.e., talking about being accused of shoplifting) than in response to a nonracial 

stressor (i.e., talking about experiencing airport delays). These results indicate 

that, as Blacks have a history of being discriminated and mistreated, Blacks may 

be more likely to interpret negative interpersonal interactions as motivated by 

discrimination and to appraise such encounters as more stressful than Whites, 

which, in turn, results in higher cardiovascular responding in Blacks than in Whites 

(Lepore et al., 2006).

In the present study we intended to expand upon research on ethnic differences 

in cardiovascular responding by examining cardiovascular responding as a function 

of the interaction between ethnic group and the ethnic relevance of a stressor. 

Following previous gender research (e.g., Kolk & van Well, 2007; Lash, Eisler, & 

Schulman, 1990; Lash, Eisler, & Southard, 1995), we applied a match paradigm. 

In two experiments we exposed participants of different ethnic backgrounds to a 

stress task of which the ethnic relevance was manipulated. The first experiment 

concerned ethnic group, the second also covered ethnic identification. We 

hypothesized that an ethnic relevant stressor would elicit stronger cardiovascular 

responses in ethnically matched individuals than it would in ethnically mismatched 

individuals. Because exaggerated cardiovascular responses are associated with the 

development of cardiovascular disease, the results of this study may contribute 

distinct information on (ethnic disparities in) cardiovascular disease risks.

Besides measures of blood pressure and heart rate, we included the underlying 

hemodynamic parameters cardiac output and total peripheral resistance as well. 

In addition to these cardiovascular measures, a subjective rating of stress was also 

obtained. Moreover, both experiments covered not only the actual stress phase, 

but also anticipation and recovery phases, thereby acknowledging the importance 

of these different stress phases (Gregg, James, Matyas, & Thorsteinsson, 1999; 

Linden, Earle, Gerin, & Christenfeld, 1997). Match effects were, therefore, evaluated 

whether or not in interaction with stress phase.

Experiment 1

Participants of Dutch, Turkish, or Moroccan background, living in the Netherlands, 

were exposed to a cold pressor test (CPT) of which the ethnic relevance was 

manipulated in Dutch relevant or Turkish/Moroccan relevant. We used a 2 
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(Condition: Dutch relevant, Turkish/Moroccan relevant) x 2 (Ethnic Group: Dutch, 

Turkish/Moroccan) x 4 (Stress Phase: baseline, anticipation, stressor, recovery) 

double-blind design in which exposure to daily stress was held constant. It was 

expected that the Dutch relevant stressor would elicit stronger cardiovascular 

responses in Dutch participants than in Turkish/Moroccan participants, whereas 

the Turkish/Moroccan relevant stressor would elicit stronger cardiovascular 

responses in Turkish/Moroccan participants than in Dutch participants.

Method

Participants
Seventy-seven healthy volunteers, aged between 18 and 66 years (M = 26.0,  

SD = 10.8), participated in the study. Participants were recruited by advertisement, 

in local newspapers and through flyers posted in libraries, supermarkets, and 

our university. Eligibility criteria included no hypertension (i.e., blood pressure 

not higher than 140/90 mmHg), no history of cardiovascular disease, no chronic 

disease that requires medical attention, and no current use of medication.

Further, volunteers of Dutch, Turkish, or Moroccan background were only 

included if both parents were born in the Netherlands, Turkey, or Morocco, 

respectively. The sample consisted of 54 Dutch, 15 Turkish, and eight Moroccan 

participants. Each ethnic group included about equal numbers of men and 

women. Of the Turkish/Moroccan sample 39% of participants were born in Turkey 

or Morocco and moved to the Netherlands at relatively young age (M = 8.8 years, 

SD = 6.4), whereas the remaining participants were born in the Netherlands.

Each participant gave signed informed consent in which confidentiality, 

anonymity, and the opportunity to withdraw without penalty were assured. On 

completion of the laboratory session participants were paid (€ 10,-). The Ethical 

Board of our department approved the study protocol.

Stressor
Cold pressor test (CPT). The task required participants to immerse their 

right hand up to the wrist in a bucket of ice water for two min. The ice water was 

maintained in a small ice cooler at a temperature of 4˚C (± 1˚C).

Manipulation ethnic relevance. The ethnic relevance of the stressor was 

manipulated by varying the introduction to the stressor in Dutch relevant or Turkish/

Moroccan relevant. Both introductions suggested a research-related association  
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between the ability to keep the hand in the ice water and culture-specific values, 

without any reference to ethnic group or culture. In the Dutch relevant introduction 

key values were being independent, direct, and thrifty, and in the Turkish/Moroccan 

introduction key values were being loyal and hospitable, and maintaining honor. 

Selection of culture-specific values was based on a prestudy, in which 50 Dutch, 51 

Turkish, and 32 Moroccan participants completed the Schwartz Values Inventory 

(Schwartz, 1992). This questionnaire requires participants to rate how much 

each value acts as a guiding principle in one’s life using a 9-point scale anchored  

−1 (opposed to my values), 0 (not important), 3 (important), 6 (very important) and  

7 (of supreme importance). Data indicated that, among other values, independence 

is more important for the Dutch than for Turks/Moroccans, F(1, 130) = 16.97,  

p < .001, d = 0.75 (M = 5.32 vs. 4.29), whereas loyalty is more important for Turks/

Moroccans than for the Dutch, F(1, 130) = 6.65, p = .01, d = 0.47 (M = 5.17 vs. 4.54). 

Selection of the remaining culture-specific values was based on suggestions in the 

literature (e.g. Divendal, 1998; Herzfeld, 1987; van der Werf, 2002; Vuijsje & van 

der Lans, 1999).

Measures
Cardiovascular responses. Systolic blood pressure (SBP, mmHg), diastolic 

blood pressure (DBP, mmHg), and heart rate (HR, bpm) were recorded using 

a Finapres blood pressure monitor (Finapres 2300, Ohmeda; Englewood, CO, 

USA). The Finapres enables non-invasive continuous beat-to-beat monitoring of 

the finger arterial pressure waveform using a finger cuff applied to the middle 

phalanx of the middle finger. Accuracy of the Finapres has been validated against 

intra-arterial blood pressure measurements (Imholz, Wieling, van Montfrans, & 

Wesseling, 1998).

Hemodynamic measures of cardiac output (CO, l/min) and total peripheral 

resistance (TPR, dyn.s/cm5) were derived from the Finapres data with BeatScope 

version 1.1 (TNO-Biomedical Instrumentation, Amsterdam, The Netherlands). 

BeatScope is a software package for the analysis of arterial pressure waveforms. 

It provides the computation of hemodynamic measures (e.g., CO, TPR, SV) 

with the Modelflow method based on the simulation of a model of aortic input 

impedance (Wesseling, Jansen, Settels, & Schreuder, 1993). Good agreement of 

these parameters has been obtained with intra-arterial measures (Jellema, Imholz, 

van Goudoever, Wesseling, & van Lieshout, 1996).

Subjective response. The arousal dimension of the Self-Assessment Manikin 

(SAM; Bradley & Lang, 1994) was used to measure subjective experience of stress. 
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The SAM is a non-verbal pictorial assessment technique. The arousal dimension 

consists of a row of five graphic figures that ranges from an excited, wide-eyed figure 

to a sleepy, relaxed figure. Participants were instructed to rate their experience 

of stress on the pictorial dimension on a 9-point Likert scale. Bradley and Lang 

(1994) reported good psychometric properties of the SAM. In the present sample 

Cronbach’s alpha was .64.

Person characteristics questionnaire. The questionnaire assessed age, sex, 

length, weight, living circumstances, educational level, employment status, and 

income level of participants, along with cultural background of their parents.

Daily hassles. Exposure to daily hassles was assessed by the shortened 41-item 

version of the Survey of Recent Life Experiences (SRLE; Kohn & Macdonald, 1992; 

Dutch translation by de Jong, Timmerman, & Emmelkamp, 1996). Each item 

describes a daily hassle (e.g., being let down or disappointed by friends, too many 

things to do at once). Participants rated the extent to which the items had been 

part of their lives over the past month on a 4-point Likert scale that ranges from 

1 (not at all part of my life) to 4 (very much part of my life). Kohn and Macdonald 

(1992) reported good internal consistency (Cronbach’s alpha .90 for the short 

version) and good construct validity. For the Dutch version, de Jong et al. (1996) 

reported a similar reliability with Cronbach’s alpha is .89. In addition, in the present 

sample Cronbach’s alpha was .81.

Post-experimental questionnaire (PEQ). Participants were asked to indicate 

how much they thought the CPT required the ability to be independent, direct, and 

thrifty (Dutch values) as well as to be loyal, hospitable, and to maintain the family 

honor (Turkish/Moroccan values). Participants also rated their degree of effort, 

adequate coping, challenge, and threat on the CPT. These items were rated on a 

7-point Likert scale that ranges from 1 (not at all) to 7 (very much) and are referred 

to as the ‘manipulation’ items.

Participants were further asked to rate the 6 culture-specific values on how 

much each value acts as a guiding principle in one’s life. These items were rated 

on a 9-point scale anchored by −1 (opposed to my values), 0 (not important),  

3 (important), 6 (very important) and 7 (of supreme importance) and are referred to 

as the ‘importance’ items.

Procedure
Selection and screening. The study was presented as one about individual 

differences in cardiovascular responding to stress. Based on the person 

characteristics questionnaire volunteers of Dutch, Turkish, or Moroccan 
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background were selected. Those who also met all further inclusion criteria were 

scheduled and asked to refrain from caffeine and alcohol 12 hr, and from smoking 

and exercising two hr prior to the laboratory visit (Shapiro et al., 1996).

Laboratory session. Each participant was tested individually. Upon arrival 

at the laboratory the experimenter checked the criteria pertaining to caffeine, 

alcohol, smoking, and exercising. All participants met these criteria; therefore,  

it was not necessary to reschedule any participants. The experimenter then briefly 

explained the study protocol, in a manner that carefully avoided any reference  

to ethnic or cultural differences. Participants read and signed the informed 

consent. The experimenter then attached an appropriate-size Finapres finger  

cuff to the mid-phalanx of the third finger of participant’s left hand and the left  

arm was positioned at heart level. The experimenter went to an adjacent room. 

He/she determined experimental condition using a sealed envelop method 

(randomization was stratified according to ethnic group and sex) and started the 

computerized protocol using the VSRRP98 software package developed at out 

department.

Participants first completed the SRLE and were then introduced to the SAM 

pictorial assessment technique. Thereafter, they were instructed to minimize 

all movement during the cardiovascular recordings. A 15-min baseline period 

followed in which participants were asked to rest quietly while watching a relaxing 

aquatic video (Piferi, Kline, Younger, & Lawler, 2000). Thereafter, either the Dutch 

relevant or the Turkish/Moroccan relevant introduction was presented. A 3-min 

anticipation period followed in which participants awaited the actual stressor to 

begin. Subsequently, participants were instructed to put their right hand in the ice 

water. After two min participants were told to remove their hand from the water. 

When participants withdrew their hand earlier they had to say so over the intercom. 

A 15-min recovery period followed in which participants were asked to rest quietly 

while watching the sequel to the aquatic video. Cardiovascular responses were 

recorded throughout all stress phases, whereas SAM ratings were obtained after 

each stress phase. Finally, participants completed the PEQ and were debriefed. 

The laboratory visit took about 80 min.

Data analyses
Data reduction. Cardiovascular data were averaged over baseline, anticipation, 

stressor, and recovery period, separately. For baseline and recovery, means were 

computed over the last five min only. By using this period of the 15-min recovery 

phase we focused on relatively long-term rather than immediate recovery.
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Initial analyses. Data were examined for each cardiovascular (SBP, DBP, HR, 

CO, and TPR) and subjective parameter, separately. Differences in data loss and 

sample characteristics were examined using chi-square tests or univariate analyses 

of variance (ANOVAs) with Condition or Ethnic Group as between-subjects variable. 

Then, a manipulation check on cardiovascular and subjective stress induction 

was conducted with repeated measures ANOVAs with Stress Phase (baseline, 

anticipation, stressor, recovery) as within-subjects variable. Significant effects of 

stress phase were followed by planned repeated contrasts. To examine whether 

the key values, with which stressor relevance was manipulated, were culture-

specific within the current sample, ANOVAs were conducted on PEQ importance 

items with Ethnic Group as between-subjects variable and the sum score of these 

importance items as covariate. Further, to test the effectiveness of manipulating 

the stressor relevance ANOVAs were conducted on PEQ manipulation items with 

Condition and Ethnic Group as between-subjects variables. In addition, differences 

in baseline levels were checked with ANOVAs with Ethnic Group and Condition as 

between subjects-variables.

Main analyses. To test the hypothesis that a match between ethnic group and 

the ethnic relevance of the stressor would relatively elevate the stress responses 

we conducted a series of repeated measures analyses of covariance (ANCOVAs) 

with Condition and Ethnic Group as between-subjects variables and Stress Phase 

(anticipation, stressor, recovery) as within-subjects variable. Baseline level of the 

dependent variable was entered as covariate. Significant interaction effects were 

decomposed and followed by simple effects analyses. Significant interactions with 

stress phase were decomposed by examining each stress phase, separately.

Estimates of effect sizes were computed as Cohen’s d or w representing the 

magnitude of difference between groups (Cohen, 1977), or as partial eta squared 

(η2
p
 ) values that reflect the proportion of the effect plus error variance that is 

attributable to the effect. For repeated measures analyses, where appropriate, 

Greenhouse-Geisser corrections were applied to control for violation of the 

sphericity assumption.

Results

Sample
Data from 7 participants were removed due to technical problems with the  

Finapres (n = 1) or participants’ failure to keep their hand in the ice water for at  

least 30 sec (n = 6). Thereafter, data from a total of 70 participants were included  
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in the analyses. Data loss did not significantly differ between conditions or ethnic  

group. Ethnic groups did not significantly differ on the variables of sex, living 

circumstances, educational level, employment status, income level, age, body 

mass index (BMI; kg/m2), or self-reported exposure to daily hassles. In addition, 

ethnicity as well as sample characteristics did not significantly differ between 

experimental conditions.

Manipulation checks
Stress induction. Table 5.1 presents means and standard errors of the 

cardiovascular and subjective stress measures for each stress phase, separately. 

All measures revealed significant main effects of stress phase, Fs ranging from 

14.13 to 124.29, ps < .001, η2
p
 ranging from .17 to .64, indicating that the CPT 

produced significant changes in cardiovascular as well as subjective responding. 

Planned repeated contrasts showed that all cardiovascular measures increased 

from baseline to anticipation (ps < .01, ds ranging from 0.12 to 0.60), that 

these measures, except for HR and CO, increased from anticipation to the CPT  

ps < .001, ds ranging from 0.47 to 1.00), and that all cardiovascular measures 

decreased from the CPT to recovery (ps < .001, ds ranging from 0.28 to 1.29). 

In addition, the subjective rating of stress stepwise increased from baseline to 

anticipation (p < .001, d = 0.47) to the CPT (p < .001, d = 0.52), and decreased 

thereafter (p < .001, d = 1.22).

Table 5.1 Means (standard errors) of cardiovascular and subjective measures by 
stress phase (N = 70)

 Measures

 Cardiovascular Subjective

 SBP DBP HR CO TPR SAM
Stress Phase (mmHg) (mmHg) (bpm) (l/min) (dyn.s/cm5) Arousala

Baseline 121.1 (1.8) 66.1 (1.3) 71.7 (1.2) 5.93 (0.17) 1,213 (44) 3.16 (0.19)
Anticipation 130.5 (2.0) 71.1 (1.3) 72.9 (1.2) 6.16 (0.21) 1,263 (48) 3.94 (0.21)
Stressor 148.1 (2.5) 83.6 (1.6) 73.8 (1.2) 6.17 (0.20) 1,461 (53) 4.89 (0.22)
Recovery 125.1 (1.7) 69.3 (1.1) 70.0 (1.1) 5.74 (0.16) 1,297 (45) 2.79 (0.19)

Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HR = Heart Rate; CO = Cardiac 
Output; TPR = Total Peripheral Resistance; SAM = Self-Assessment Manikin. 
a1 = relaxed; 9 = stressed.

Ethnic relevance stressor. As expected, the assumed Turkish relevant values 

turned out to be more important for Turkish/Moroccan participants than for 

Dutch participants, that is, loyalty (M = 5.56 vs. 4.42), hospitality (M = 5.61 
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vs. 3.58), and family honor (M = 5.04 vs. 2.49), Fs ranging from 10.25 to 26.66,  

ps < .001, ds ranging from 0.88 to 1.43, whereas independence, one of the assumed 

Dutch relevant values proved to be more important for Dutch participants than for 

Turkish/Moroccan participants, F(1, 67) = 12.36, p < .001, d = 0.97 (M = 5.03 vs. 

3.38). The ethnic groups did not significantly differ in their importance ratings on 

the other two assumed Dutch relevant values, that is, direct (M = 4.82 vs. 4.61) 

and thrifty (M = 4.08 vs. 3.69).

The PEQ manipulation items revealed no significant interaction between 

condition and ethnic group. However, participants in the Dutch relevant condition 

reported a higher degree of effort on the CPT than participants in the Turkish/

Moroccan relevant condition, F(1, 66) = 4.27, p < .05, d = 0.49 (M = 5.36 vs. 4.39). 

In addition, a significant main effect of ethnic group was found for thrifty, F(1, 66) 

= 5.72, p < .05, d = 0.63. Irrespective of condition, Turkish/Moroccan participants, 

more than Dutch participants, thought the CPT required the ability to be thrifty  

(M = 2.50 vs. 1.62).

Baseline differences
A significant main effect of condition was found for resting SBP, F (1, 66) = 5.57,  

p < .05, d = 0.56, indicating that SBP baseline level was higher for participants 

in the Dutch condition than for participants in the Turkisch/Moroccan condition  

(M = 126 vs. 117). Furthermore, at baseline, CO and TPR demonstrated a 

significant condition by ethnic group interaction, F(1, 66) = 4.90, p < .05, η2
p
  = .07 

and F(1, 66) = 5.23, p < .05, η2
p
  = .07, respectively. Follow-up analyses indicated 

that these interactions could be attributed to lower resting CO and higher resting 

TPR for Turkish/Moroccan participants in the Turkish/Moroccan condition relative 

to Dutch participants in the same condition and Turkish/Moroccan participants 

in the Dutch condition, Fs ranging from 2.89 to 7.61, ps < .05, ds ranging from 

0.76 to 1.03 (M
CO

 = 4.86 vs. 6.22, 6.25, respectively; M
TPR

 = 1,451 vs. 1,088, 1,185, 

respectively). Further, the subjective stress measure revealed a significant main 

effect of ethnic group, F(1, 66) = 4.78, p < .05, d = 0.58. At baseline, mean self-

reported stress rating was higher for Turkish/Moroccan participants than for their 

Dutch counterparts (M = 3.80 vs. 2.91). No further main or interactions effects of 

condition and ethnic group were found at baseline.

Match effects
Contrary to expectations, main analyses revealed no significant interaction 

between condition and ethnic group (whether or not in combination with  
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stress phase) for any of the cardiovascular measures, Fs < 1.00, ps > .412, except 

for a significant Condition x Ethnic Group x Stress Phase interaction for CO,  

F(2, 130) = 4.54, p < .05, η2
p
  = .07. Follow-up analyses for each stress phase 

separately revealed that only during the recovery phase Turkish/Moroccan 

participants had higher CO than Dutch participants in the Dutch condition,  

F(1, 65) = 7.85, p < .01, d = 1.04 (M = 6.04 vs. 5.60), but not in the Turkish/Moroccan 

condition (M = 5.81 vs. 5.73).

Additionally, main analyses demonstrated a significant condition by stress 

phase interaction for CO, F(2, 130) = 3.71, p < .05, η2
p
  = .05. However, this interaction 

is not interpreted as it is embedded in the higher-order three-way interaction 

between condition, ethnic group, and stress phase described earlier.

Main analyses on participants’ self-reported degree of experienced stress did 

also not reveal a significant Condition x Ethnic Group x Stress Phase interaction or 

a significant Condition x Ethnic Group interaction, Fs < 1.00, ps > .671. In addition, 

no other significant main or interaction effects were found.

Discussion

Results of Experiment 1 do not support our hypothesis that an ethnic relevant 

stressor elicits stronger cardiovascular responses in ethnically matched participants 

than in ethnically mismatched participants. Different ethnic groups (i.e., Dutch 

versus Turks and Moroccans) revealed similar levels of cardiovascular stress in 

anticipation and in response to the Dutch relevant and the Turkish/Moroccan 

relevant administration of the CPT. Moreover, during recovery of the CPT presented 

as a Dutch relevant task, contrary to expectations, Turkish/Moroccan participants 

showed higher CO than Dutch participants did.

Several limitations may have contributed to these unexpected findings. Our 

combined sample of Turks and Moroccans may be a first limitation. Although  

Turks and Moroccans, because of their common Mediterranean orientation, 

share some cultural values, these groups also differ in other cultural values. 

Combining both groups may have obscured the results. A second limitation may 

be a restricted association between the cultural values and the CPT. The cultural  

values, with which we tried to manipulate the ethnic relevance of the stressor, 

contrary to the gender characteristics used in previous research, may not 

adequately fit the requirements of the CPT and thereby failed to attain the intended 

effect. After all, it is much easier and more likely to relate the ability to hold one’s 

hand in ice water to being perseverant and to having a good physical condition 
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(see Lash, Gillespie, Eisler, & Southard, 1991), than to being thrifty or hospitable. A 

third limitation may be that two out of three values used to manipulate the Dutch 

relevance of the CPT proved not to be culture-specific. That is, Turkish/Moroccan 

participants rated the values being direct and being thrifty as important as their 

Dutch counterparts.

Experiment 2

To more fully examine cardiovascular responding in relation to the ethnic relevance 

of the stressor, we conducted a second experiment in which we not only focused 

on ethnic group, but also on ethnic identification. Furthermore, to move past 

limitations of Experiment 1 we (a) included participants of Dutch or Turkish 

background only; (b) replaced the CPT by a speech task; and (c) changed the 

selection of culture relevant values.

Again, we hypothesized that an ethnic relevant stressor would elicit stronger 

cardiovascular responses in ethnically matched individuals than in ethnically 

mismatched individuals. We used a 2 (Condition: Dutch relevant, Turkish relevant) 

x 2 (Ethnic Group: Dutch, Turkish) x 2 (Ethnic Identification: Dutch, Turkish)  

x 4 (Stress Phase: baseline, anticipation, stressor, recovery) double-blind design  

in which exposure to daily stress was held constant. It was expected that the  

speech task with a Dutch connotation would elicit stronger cardiovascular 

responses for Dutch than for Turkish participants, whereas the speech task with 

Turkish connotation would elicit stronger cardiovascular responses for Turkish 

than for Dutch participants. Furthermore, it was expected that even stronger 

match effects would be found with regard to ethnic identification. Specifically, the 

more strongly participants identify with either the Dutch or the Turkish culture, 

the higher their level of cardiovascular responding for the ethnically matched 

administration of the stressor.

Method

Method was identical to the one reported in Experiment 1, except for the changes 

and additions reported below.

Participants
Fifty healthy volunteers, aged 18 and 54 years (M = 27.9, SD = 7.8), participated 

in the study. Participants were of Dutch (n = 30) or Turkish (n = 20) background. 
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From the Turkish sample 25% of participants were born in Turkey and moved to 

the Netherlands at relatively young age (M = 7.6 years, SD = 2.6), whereas the 

remaining participants were born in the Netherlands.

Stressor
Public speaking task. Participants were instructed to take the role of job 

applicant. In a 5-min speech they had to convince a selection committee that they 

were the best person for a vacant position (i.e., restaurant manager). One member, 

a psychologist, was present during the speech. Participants were told their speech 

would be videotaped and that the remaining committee members would evaluate 

their speech from the tape on appearance and performance. Participants were 

urged to make a believable impression because the psychologist would ask 

questions in case of incredibility.

Manipulation ethnic relevance. The ethnic relevance of the stressor was 

manipulated by varying the job requirements in Dutch relevant or Turkish relevant. 

The Dutch relevant vacancy indicated that applicants should be independent 

and broad-minded, and that self-development should be important to the future 

restaurant manager. The Turkish relevant vacancy indicated that applicants should 

be loyal and look neat and tidy, and that hospitality should be important to the 

future restaurant manager. Items were selected based on additional analyses on 

the prestudy (see Experiment 1) in which data from participants of Moroccan 

background were excluded. Data indicated that for the Dutch, more than for Turks 

independence (M = 5.30 vs. 4.31) and broad-mindedness (M = 4.97 vs. 3.54) act 

as guiding principles, F(1, 98) = 14.38, p < .001, d = 0.77 and F(1, 98) = 17.45,  

p < .001, d = 0.85, respectively, whereas for Turks, more than for the Dutch, loyalty 

(M = 5.33 vs. 4.46) and a well-tended appearance (M = 5.79 vs. 4.28) act as 

guiding principles, F(1, 98) = 11.46, p < .01, d = 0.69 and F(1, 98) = 40.85, p < .001,  

d = 1.31, respectively. The remaining values were selected based on suggestions in 

the literature (e.g., Divendal, 1998; Herzfeld, 1987).

Measures
For Experiment 2, Cronbach’s alpha was .90 for the SRLE and .65 for the arousal 

dimension of the SAM.

Ethnic identification. To measure the extent to which participants identify 

with the Dutch or Turkish culture we developed a Culture Implicit Association 

Test (CIAT), based on the general-purpose Implicit Association Test (IAT) 

procedure (Greenwald, McGhee, & Schwartz, 1998). The CIAT is a computerized 
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categorization task that provides an estimate of ethnic identification by assessing 

automatic association strength between the concepts Me (relative to Not me) 

and Dutch versus Turkish. It requires participants to use two response keys to 

categorize stimuli as belonging to one of four categories. Categories and stimuli 

are (a) Me: I, self, me, my, mine; (b) Not me: they, them, it, their, other; (c) Dutch: 

Anna, Karel, Joris, Martijn, Femke; and (d) Turkish: Aslı, Hakan, Yusuf, Mehmed, 

Pembe.

After practicing the Me/Not me discrimination and the Dutch/Turkish 

discrimination separately, the two categorization tasks were combined. This 

combined block consisted of 40 trials and was administered twice. First, with Me 

and Dutch categories sharing the left response key, and the categories Not me 

and Turkish sharing the right response key. Second, with the categories Me and 

Turkish assigned to the left response key, and the Not me and Dutch categories 

assigned to the right response key. Administration order of the combined blocks 

as well as key assignment was counterbalanced. Participants received no accuracy 

feedback.

Discrepancy in response latencies between the two combined blocks 

represents ethnic identification. It is assumed that stronger automatic associations 

between categories lead to faster congruent and slower incongruent response 

latencies. Participants who identify with the Dutch culture should respond faster 

when the categories Me and Dutch share one response key, and slower when the 

categories Me and Turkish share one response key, whereas participants who 

identify with the Turkish culture should respond faster when the categories Me 

and Turkish share one response key, and slower when the categories Me and 

Dutch share one response key. The CIAT effect was computed such that higher 

scores represent stronger adherence to the Dutch culture, whereas lower scores 

reflect stronger adherence to the Turkish culture. Data were treated in accordance 

with the improved D score algorithm recommended by Greenwald, Nosek, and 

Banaji (2003).

The reliability of several implicit association measures has been found 

satisfactory, and their validity has been supported (Bosson, Swann, & Pennebaker, 

2000; Fazio & Olson, 2003). For the present CIAT, Cronbach’s alpha was .79. This 

reliability figure reflects the internal consistency in the tendency to associate Dutch, 

relative to Turkish, with the self and was calculated following procedures described 

by Bosson et al. (2000).

Post-experimental questionnaire (PEQ). Manipulation and importance items 

now related to the ability to be independent, broad-minded, and to value self-
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development (Dutch values) as well as to be loyal, hospitable, and to look nice and 

tidy (Turkish values).

Procedure
Participants were asked to rest quietly for 15-min while watching a documentary 

about birds. Then participants were introduced to the public speaking task and 

were shown either the Dutch relevant or the Turkish relevant vacancy.After a 5-min 

preparation period (anticipation) the psychologist, entered the room and turned 

on the video camera. Then participants delivered their speech. In case participants 

finished their speech in less than 5 min, they were encouraged to go on, with 

the use of standardized questions if necessary. After the speech, the psychologist 

turned off the video camera and left the room. A 15-min recovery period followed 

in which participants were asked to rest quietly while watching the sequel to the 

documentary about birds.

Next, the experimenter started the CIAT (using the WESP software package 

developed at our department) that was presented as a reaction time task. 

Participants were instructed to categorize the targets as they appeared on the 

computer screen and to respond as quickly and accurately as possible. The 

laboratory visit took about 90 min.

Data analyses
Data analyses, as described in Experiment 1, were supplemented with analyses 

regarding the role of ethnic identification. To examine whether the measure of 

ethnic identification was sensitive to differences in ethnic background, we 

performed an ANOVA on the CIAT score with Ethnic Group as between-subjects 

variable. Subsequently, based on a median split on the CIAT score, participants 

were divided into Dutch or Turkish identifiers. 

Main analyses. To test the hypothesis that a match between ethnic 

identification and the ethnic relevance of the stressor would relatively elevate the 

stress response, we conducted a series of repeated measures ANCOVAs with 

Condition and Ethnic Identification as between-subjects variables and Stress Phase 

(anticipation, stressor, recovery) as within-subjects variable. Baseline level of the 

dependent variable was entered as covariate. Significant (interaction-) effects of 

Ethnic Identification were followed with linear regression analyses and remaining 

significant effects were followed by simple effects analyses.
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Results

Sample
Due to technical problems with the Finapres data from 2 participants were 

removed. There was a significant relationship between ethnic group and 

income level, χ2(2, N = 48) = 6.83, exact p < .05, w = 0.67. This difference can 

be attributed to a higher percentage of Dutch (37%) than Turkish participants 

(6%) reported to earn an above standard income. Furthermore, relative to Dutch 

participants, Turkish participants had a higher BMI, F(1, 46) = 7.78, p < .01, d = 0.83  

(M = 22.9 vs. 26.2), and a higher score on the SRLE, F(1, 46) = 4.06, p < .05,  

d = 0.60 (M = 63.4 vs. 74.0). Because of these ethnic differences, all analyses were 

rerun adjusted for income level, BMI, and self-reported exposure to daily hassles. 

However, the pattern of significant findings remained unchanged. Therefore, 

these variables were dropped from the analyses and the adjusted analyses are not 

reported here. No significant differences were noted between Dutch and Turkish 

participants on the variables of living circumstances, educational level, employment 

status, sex, or age. In addition, ethnic group along with sample characteristics did 

not significantly differ between the experimental conditions.

Manipulation checks
Stress induction. Table 5.2 presents means and standard errors of the 

cardiovascular and subjective stress measures by stress phase. All measures 

showed a significant main effect of stress phase, Fs ranging from 22.56 to 182.79,  

ps < .001, η2
p
  ranging from .32 to .80, indicating that the public speaking task 

Table 5.2 Means (standard errors) of cardiovascular and subjective measures by 
stress phase (N = 48)

 Measures

 Cardiovascular Subjective

 SBP DBP HR CO TPR SAM
Stress Phase (mmHg) (mmHg) (bpm) (l/min) (dyn.s/cm5) Arousala

Baseline 122.7 (2.6) 71.7 (1.9) 74.4 (1.3) 5.82 (0.19) 1,277 (51) 2.71 (0.23)
Anticipation 133.3 (3.0) 76.5 (2.1) 78.6 (1.9) 6.35 (0.25) 1,280 (55) 4.04 (0.22)
Stressor 161.1 (3.4) 94.1 (2.4) 85.1 (2.1) 6.62 (0.25) 1,528 (72) 4.85 (0.25)
Recovery 129.5 (2.9) 75.8 (2.1) 72.6 (1.3) 5.73 (0.18) 1,375 (59) 2.83 (0.23)

Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HR = Heart Rate; CO = Cardiac 
Output; TPR = Total Peripheral Resistance; SAM = Self-Assessment Manikin. 
a1 = relaxed; 9 = stressed.
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produced significant changes in cardiovascular and subjective responding. Planned 

repeated contrasts revealed that all cardiovascular measures, except for TPR, 

increased from baseline to anticipation (ps < .001, ds ranging from 0.34 to 0.54), 

and that all cardiovascular measures increased from anticipation to the public 

speaking task (ps < .05, ds ranging from 0.15 to 1.24) and decreased thereafter  

(ps < .001, ds ranging from 0.34 to 1.45). Corresponding contrasts for the subjective 

measure of stress showed that participants’ self-reported stress rating increased 

from baseline to anticipation (p < .001, d = 0.85) to the public speaking task  

(p < .005, d = 0.50), and decreased thereafter (p < .001, d = 1.23).

Ethnic relevance stressor. As expected, the assumed Turkish relevant values 

turned out to be more important for Turkish participants than for Dutch participants, 

that is, loyalty (M = 5.57 vs. 4.56), having a well-tended appearance (M = 5.57 vs. 

3.88), and hospitality (M = 5.97 vs. 3.34), Fs ranging from 6.59 to 33.46, ps < .01,  

ds ranging from 0.65 to 1.16, whereas the assumed Dutch relevant values proved to 

be more important for Dutch participants than for Turkish/Moroccan participants, 

that is, independence (M = 4.76 vs. 3.77), broad-mindedness (M = 4.71 vs. 2.62), 

and self-development (M = 4.35 vs. 3.01), Fs ranging from 4.49 to 14.53, ps < .05,  

ds ranging from 0.78 to 1.70.

The PEQ manipulation items revealed no significant interaction effect between 

condition and ethnic group or main effect of condition. However, a significant 

main effect of ethnic group was found for the values loyalty, F(1, 44) = 4.45, p < .05,  

d = 0.63, having a well-tended appearance, F(1, 44) = 4.47, p < .05, d = 0.63, and 

self-development, F(1, 44) = 10.40, p < .01, d = 0.96. Irrespective of condition, 

Turkish participants, more than Dutch participants, thought the job as restaurant 

manager required loyalty (M = 5.89 vs. 4.96), a well-tended appearance (M = 6.55 

vs. 5.91), and self-development (M = 6.11 vs. 4.52).

Baseline differences
Dutch and Turkish participants did not differ in cardiovascular and subjective 

resting levels. Also no main effects of condition or interaction effects of condition 

by ethnic group were found.

Match effects ethnic group
Table 5.3 presents adjusted means and standard errors for all measures by 

condition, ethnic group, and stress phase. In line with expectations, analyses 

revealed a marginally significant Condition x Ethnic Group x Stress Phase 

interaction for SBP, DBP and TPR, F(2, 86) = 2.50, p = .09, η2
p
  = .06, F(1.74, 
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74.80) = 3.13, p = .06, η2
p
  = .07, and F(1.31, 56.18) = 3.62, p = .05, η2

p
  = .08, 

respectively. Follow-up analyses, for each stress phase separately, revealed 

that only during the actual stressor phase, Turks responded with higher 

SBP, DBP, and TPR than the Dutch when the speech task was presented as 

Turkish relevant, F
SBP

(1, 43) = 3.04, p < .05, d = 0.79, F
DBP

(1, 43) = 5.76, p < .05,  

d = 1.08, and F
TPR

(1, 43) = 5.71, p < .05, d = 1.07, whereas Turks and Dutch responded 

with similar levels of SBP, DBP and TPR when the speech task was presented as 

Dutch relevant (see Figure 5.1).

Table 5.3 Adjusted means (standard errors) of cardiovascular and subjective 
responding to the public speaking task by condition, ethnic group, and stress phase 
(N = 48)

   Condition / Ethnic Group

   Dutch Relevant  Turkish Relevant

   Dutch  Turks Dutch Turks 
Measure / Stress Phase (n = 17) (n = 10) (n = 13) (n = 8)

Cardiovascular
 SBP (mmHg)
  Anticipation 133.7 (2.6) 134.0 (3.4) 133.3 (3.0) 131.4 (3.9)
  Speech 160.3 (3.8) 159.7 (5.0) 157.7 (4.4) 170.1 (5.6)
  Recovery 128.3 (2.1) 131.1 (2.7) 130.1 (2.4) 129.1 (3.0)
 DBP (mmHg)
  Anticipation 76.7 (1.3) 78.2 (1.7) 75.8 (1.5) 75.2 (1.9)
  Speech 93.0 (2.2) 94.5 (2.9) 91.0 (2.5) 100.6 (3.2)
  Recovery 75.8 (1.1) 76.0 (1.4) 76.1 (1.2) 74.7 (1.6)
 HR (bpm)
  Anticipation 77.7 (1.9) 80.6 (2.5) 79.8 (2.1) 76.3 (2.7)
  Speech 83.2 (2.5) 89.0 (3.2) 85.5 (2.8) 83.4 (3.6)
  Recovery 71.5 (0.7) 73.9 (0.9) 72.9 (0.8) 73.1 (1.0)
 CO (l/min)
  Anticipation 6.46 (0.20) 6.31 (0.26) 6.31 (0.23) 6.23 (0.29)
  Speech 6.68 (0.28) 6.78 (0.36) 6.66 (0.32) 6.22 (0.41)
  Recovery 5.58 (0.10) 5.85 (0.13) 5.75 (0.12) 5.87 (0.15)
 TPR (dyn.s/cm5)
  Anticipation 1,289 (24) 1,297 (32) 1,261 (28) 1,269 (35)
  Speech 1,480 (67) 1,508 (89) 1,463 (77) 1,761 (99)
  Recovery 1,401 (31) 1,365 (41) 1,384 (36) 1,316 (45)
Subjective
 SAM (arousala)
  Anticipation 4.11 (0.35) 4.72 (0.45) 3.78 (0.40) 3.47 (0.51)
  Speech 5.08 (0.40) 5.45 (0.52) 4.82 (0.46) 3.68 (0.59)
  Recovery 2.60 (0.34) 3.37 (0.44) 2.38 (0.38) 3.40 (0.49)

Note. Data reflect mean values adjusted for baseline. SBP = Systolic Blood Pressure; DBP = Diastolic 
Blood Pressure; HR = Heart Rate; CO = Cardiac Output; TPR = Total Peripheral Resistance; SAM = Self-
Assessment Manikin.
a1 = relaxed; 9 = stressed.
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Figure 5.1 Mean reactivity during the actual public speaking task in change from 
baseline by condition and ethnic group
Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; TPR = Total Peripheral 
Resistance.
*p < .05, one-tailed.
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Main analyses further demonstrated a significant ethnic group by stress 

phase interaction for DBP and TPR, F(1.74, 74.80) = 4.26, p < .05, η2
p
  = .09 and  

F(1.31, 56.18) = 6.30, p = .01, η2
p
  = .13, respectively, along with a significant 

interaction between condition and stressor phase for TPR, F(1.31, 56.18) = 3.79,  

p < .05, η2
p
  = .08. These interactions are not interpreted as they are embedded 

in the higher-order three-way interaction between condition, ethnic group, and 

stress phase described earlier.

Apart from the cardiovascular measures, the self-reported stress rating showed 

no significant (interaction-) effects.

Match effects ethnic identification
Scores on the CIAT revealed a significant main effect of ethnic group, F(1, 46) = 17.00, 

p < .001, d = 1.23. As expected, Dutch participants demonstrated a mean positive 

CIAT effect (M = 0.33), whereas Turkish participants showed a mean negative one  

(M = −0.32), indicating that Dutch participants identified more strongly with the 

Dutch culture than with the Turkish culture, whereas Turkish participants identified 

more strongly with the Turkish culture than with the Dutch culture. Key assignment 

and order of experimental blocks did not affect this finding.

Based on their CIAT score we divided participants into Dutch or Turkish 

identifiers. Table 5.4 shows adjusted means and standard errors for all measures 

by condition, ethnic identification, and stress phase. As expected, main analyses 

revealed a significant Condition x Ethnic Identification x Stress Phase interaction 

for SBP, DBP, and TPR, F(2, 86) = 6.79, p < .005, η2
p
  = .14, F(2, 86) = 9.52, p < .001, 

η2
p
  = .18, and F(1.34, 57.63) = 8.42, p < .005, η2

p
  = .16, respectively. Additionally, 

the Condition x Ethnic Identification x Stress Phase interaction was marginally 

significant for CO, F(1.75, 75.27) = 2.50, p = .10, η2
p
  = .06. These three-way 

interactions were followed by linear regression analyses examining the predictive 

power of the Condition  Dutch versus Turkish) x Ethnic Identification (CIAT score) 

interaction term on cardiovascular responding for each stress phase separately. 

Baseline level of the dependent variable was entered in the first step of the 

regression analyses, followed by the interaction term between condition and ethnic 

identification, entered in the second step. These regression analyses indicated that 

the Condition x Ethnic Identification interaction explained a significant amount 

of DBP and TPR reactivity during the public speaking task, β = .29, p < .05 and  

β = .30, p < .05, respectively, but not during anticipation or recovery. The interaction 

term accounted for 8% of the variance in DBP reactivity and 9% of variance in TPR 

reactivity.
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Table 5.4 Adjusted means (standard errors) of cardiovascular and subjective 
responding to the public speaking task by condition, ethnic identification, and stress 
phase (N = 48)

   Condition / Ethnic Identificationa

   Dutch Relevant  Turkish Relevant

   Dutch Turkish Dutch Turkish 
Measure / Stress Phase (n = 14) (n = 13) (n = 10) (n = 11)

Cardiovascular
 SBP (mmHg)
  Anticipation 132.3 (2.8) 135.5 (2.9) 136.1 (3.4) 129.4 (3.2)
  Speech 164.7 (4.2) 155.1 (4.3) 157.9 (5.0) 166.5 (4.8)
  Recovery 130.1 (2.3) 128.5 (2.3) 131.4 (2.7) 128.3 (2.6)
 DBP (mmHg)
  Anticipation 76.2 (1.4) 78.4 (1.4) 76.5 (1.7) 74.7 (1.6)
  Speech 96.5 (2.3) 90.4 (2.4) 90.6 (2.8) 98.4 (2.7)
  Recovery 76.5 (1.2) 75.2 (1.2) 76.3 (1.4) 74.9 (1.4)
 HR (bpm)
  Anticipation 77.7 (2.1) 79.9 (2.2) 79.3 (2.5) 77.7 (2.3)
  Speech 84.4 (2.7) 86.5 (2.9) 87.8 (3.2) 81.9 (3.1)
  Recovery 72.6 (0.8) 72.2 (0.8) 73.4 (0.9) 72.6 (0.9)
 CO (l/min)
  Anticipation 6.47 (0.22) 6.33 (0.23) 6.37 (0.26) 6.20 (0.25)
  Speech 6.52 (0.31) 6.92 (0.31) 6.82 (0.36) 6.21 (0.34)
  Recovery 5.69 (0.12) 5.67 (0.12) 5.79 (0.14) 5.80 (0.13)
 TPR (dyn.s/cm5)
  Anticipation 1,284 (27) 1,300 (28) 1,260 (31) 1,269 (29)
  Speech 1,535 (73) 1,441 (76) 1,413 (87) 1,727 (83)
  Recovery 1,397 (35) 1,380 (36) 1,379 (41) 1,337 (40)
Subjective
 SAM (arousalb)
  Anticipation 3.76 (0.36) 4.95 (0.38) 4.07 (0.44) 3.30 (0.41)
  Speech 4.70 (0.42) 5.75 (0.44) 5.20 (0.51) 3.68 (0.47)
  Recovery 2.61 (0.38) 3.21 (0.40) 2.37 (0.46) 3.10 (0.43)

Note. Data reflect mean values adjusted for baseline. SBP = Systolic Blood Pressure; DBP = Diastolic 
Blood Pressure; HR = Heart Rate; CO = Cardiac Output; TPR = Total Peripheral Resistance; SAM = Self-
Assessment Manikin.
aBased on median split on the CIAT score (Mdn = 0.19).
b1 = relaxed; 9 = stressed.

As shown in Figure 5.2, results of the regression analyses suggest that the 

stronger participants identified with the Turkish culture (relative to the Dutch 

culture), the higher their DBP and TPR reactivity in the Turkish relevant condition, 

whereas the stronger participants identified with the Dutch culture (relative to 

the Turkish culture) the higher their DBP and TPR reactivity in the Dutch relevant 

condition. The interaction term between condition and ethnic identification was 

no significant predictor of SBP or CO responding during anticipation, stress, or 

recovery.



105

Figure 5.2 Regression slopes illustrating the relationship between reactivity during 
the actual public speaking task (in change from baseline) and ethnic identification for 
the Turkish relevant and Dutch relevant condition, separately
Note. Lower CIAT scores represent stronger identification with the Turkish culture, whereas higher CIAT 
scores represent stronger identification with the Dutch culture. DBP = Diastolic Blood Pressure; TPR = 
Total Peripheral Resistance; CIAT = Culture Implicit Association Test.
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In addition, main analysis of the subjective stress response also revealed a 

significant Condition x Ethnic Identification x Stress Phase interaction, F(2, 86) 

= 3.26, p < .05, η2
p
  = .07. Nevertheless, subsequent linear regression analysis 

indicated that the interaction term between condition and ethnic identification did 

not account for a significant proportion of the variance in self-reported experience 

of stress during anticipation, stress, or recovery. Main analysis further showed a 

significant condition by ethnic identification interaction, F(1, 43) = 7.02, p < .05,  

η2
p
  = .14. This interaction is, however, not interpreted as it is embedded in the higher-

order three-way Condition x Ethnic Identification x Stress Phase interaction.

Discussion

Results of Experiment 2 support our hypothesis that an ethnic-relevant stressor 

elicits stronger cardiovascular responses in ethnically matched participants than 

in ethnically mismatched participants for the actual stress phase. Furthermore, 

findings were more robust when the match involved ethnic identification (as 

measured by the Culture Implicit Association Test), rather than when the match 

involved ethnic group (based on country of birth of participants’ parents). As 

for ethnic identification, the more participants identified with the Turkish 

culture, the higher their DBP and TPR increases in response to the Turkish  

relevant administration of the public speaking task, and similarly, the more 

participants identified with the Dutch culture, the higher their DBP and TPR 

increases in response to the Dutch relevant administration of the same task. 

Regarding ethnic group, Turkish participants responded with higher levels of 

SBP, DBP, and TPR than their Dutch counterparts, when the public speaking 

task was presented as Turkish relevant. However, no ethnic group differences in 

cardiovascular responding were found for the Dutch relevant administration of the 

public speaking task.

These findings underline the importance to take into account the extent to 

which individuals identify with an ethnic group. The results support the Culture 

Implicit Association Test (CIAT) as a promising tool to identify people who are 

more willing to adhere to a particular ethnic group, and who are more likely to 

become stressed when the demands of a situation match their ethnic identification. 

In line with these results, van Well, Kolk, and Oei (2007) reported that the scores 

on a Gender Implicit Association Test that were indicative of stronger masculine 

(relative to feminine) gender role identification predicted higher SBP reactivity and 

slower SBP recovery to a relatively masculine stressor. Nevertheless, the quality of 
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the CIAT as measurement tool of ethnic identification and its relation to behavior 

in different domains awaits further examination in future research.

As regards the results for ethnic group, apart from the improvement to take into 

account one’s ethnic identification, the finding that the Turkish relevant stressor 

elicited the expected match effect on cardiovascular responding, whereas the Dutch 

relevant stressor did not, may be explained from the social identity theory (Tajfel 

& Turner, 1986). According to this theory, because of the need to achieve positive 

social identity and to strive for positive self-image, individuals are motivated to 

identify as a member of the group (or groups) to which one belongs. However, 

being a member of a minority group could negatively affect one’s self-evaluation. 

To maintain a positive social identity, members of minority groups may counteract 

by accentuating positive distinctiveness for the in-group (Tajfel & Turner, 1986). 

As a result, ethnic identity is more salient and important for members of minority 

groups than it is for member of majority groups (Phinney, 1996; St. Louis & Liem, 

2005; Verkuyten, 1990). In the Netherlands, Turks form a minority group. As such, 

ethnic group membership may be more salient for Turkish participants than for 

Dutch participants and, for that reason, Turkish participants may have responded 

more strongly to the matching stressor, whereas Dutch participants did not.

An alternative explanation for the finding that the Dutch relevant introduction  

to the stressor did not induce ethnic group differences in cardiovascular responding 

may be ‘double-heartedness’ of the participants of Turkish background. A large 

proportion of these participants was born in the Netherlands and others moved 

to the Netherlands at very young age. These individuals may have identified with 

both the Turkish and the Dutch culture, and similar to participants of Dutch 

background they may have responded more strongly to the Dutch relevant 

stressor. Nevertheless, participants of Dutch background responded with similar 

levels of cardiovascular responses to the stressor presented as Dutch relevant and 

Turkish relevant. This latter result seems to undermine our explanation for finding 

no ethnic group differences in cardiovascular responding for the Dutch relevant 

condition. To address this topic, in future studies a within-subjects design should 

be used in which participants of different backgrounds are exposed to an ethnic 

relevant stressor as well as to an ethnic irrelevant stressor.

General Discussion

We examined cardiovascular responding as a function of the interaction between 

ethnic group, ethnic identification, and ethnic relevance of a stressor. Results of 
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Experiment 2, contrary to those of Experiment 1, support our hypothesis that an 

ethnic relevant stressor elicits stronger cardiovascular responses for ethnically 

matched individuals than for ethnically mismatched individuals. These results 

are congruent with the results of previous research that demonstrated relatively 

heightened levels of cardiovascular responding as the result of a sex match (e.g., 

Lash et al., 1995; Lash et al., 1991) or as the result of a gender match (Kolk & van 

Well, 2007; Lash et al., 1990; Martz, Handley, & Eisler, 1995). Negative findings of 

Experiment 1 were attributed to methodological limitations, which were resolved 

in Experiment 2.

Findings of the present study seem to indicate that the match paradigm 

underlying individual differences in cardiovascular responding, as demonstrated 

in the field of gender, applies to the field of culture too. A stressor with an ethnic 

connotation is believed to tap socially constructed schemas in memory about 

what is appropriate behavior for members of a particular ethnic group. In case of 

a match, the ethnic relevant stressor requires behavior that is appropriate to one’s 

ethnic group/identity. In this particular situation, individuals find it important to 

meet the demands of the stressor, as bad performance would mean a threat to the 

integrity of one’s ethnic group/identity. Therefore, individuals may automatically 

appraise the situation as more important, with higher levels of cardiovascular 

responding as a result. It could be argued that a strong or rigid identification with 

cultural values may contribute to increased levels of cardiovascular responding, and, 

with repetition over time, this intense and repeated arousal may put individuals at 

heightened risk for the development of cardiovascular diseases. Specifically, this 

may imply that the strong ethnic identification of members of minority groups 

may contribute to increased psychological stress and related health risks for this 

particular group of people.

However, our findings should be interpreted in the light of several limitations. 

A first limitation is the omission of a neutral condition. For that reason, it cannot 

be said for certain that cardiovascular responding increases as the result of an 

ethnic match or, alternatively, that cardiovascular responding decreases as the 

result of an ethnic mismatch. Another limitation is that the ethnic background 

of participants was not matched with the ethnic background of the experimenter 

and the psychologist (Experiment 2) but alternated between Dutch and Turkish. 

For instance, the presence of a Turkish psychologist may have resulted in an 

unanticipated source of social support and an attenuation of the stress response 

for Turkish participants but not for Dutch participants (see also Dotinga, van den 

Eijnden, Bosveld, & Garretsen, 2005; Finney, Stoney, & Engebretson, 2002). Other 
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limitations are the fact that (a) inclusion of participants with a Turkish or Moroccan 

background was limited to those who had a thorough command of the Dutch 

language; (b) a bicultural identification was ignored (Lee, 2006; Suzuki-Crumly 

& Hyers, 2004); (c) response patterns of bilingual individuals can depend on the 

language in which the test is administered (Matsumoto, 2000); and (d) findings 

may not generalize to other stressors or other ethnic groups.

These limitations not withstanding, findings reported here provide a first step 

towards the conclusion that a match, between the ethnic relevance of a stressor and 

ethnic group/identification, brings about relatively higher levels of cardiovascular 

stress. To the extent that exaggerated cardiovascular responses are associated 

with the development of cardiovascular diseases, the match paradigm may be an 

useful approach to understanding ethnic differences in cardiovascular responding 

to acute stress and related ethnic disparities in cardiovascular disease risks.





6
Social support and cardiovascular responding to 
laboratory stress: Moderating effects of gender 
role identification, sex, and type of support

van Well, S. & Kolk, A. M. (in press). Psychology and Health.



The objective of the present study was to examine moderating effects of gender 

role identification, sex, and type of support on the buffering role of social support 

on cardiovascular responses. We hypothesized that (a) gender role identification, 

more than sex, would moderate the effect of social support and (b) to obtain optimal 

attenuating effects of social support, type of support provided should match type 

of support preferred in terms of one’s gender role identification. That is, feminine 

participants would benefit more from relatively direct support, whereas masculine 

participants would benefit more from indirect support. Healthy participants 

(N = 100) performed a psychological stressor in the presence of a friend, after 

mental activation of a friend, or alone. Results revealed no moderating effects 

of gender role identification whether or not in combination with type of support. 

Nevertheless, results demonstrated an attenuating effect of mental support on 

heart rate and cardiac output in men. It is concluded that pathways linking social 

relationships and health may differ between women and men.
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Introduction

The positive association between social relationships and health has been well-

documented (Berkman, 1995; House, Landis, & Umberson, 1988; Reifman, 

1995). Social ties may positively affect health outcomes in many ways. As one 

potential mechanism to explain the beneficial effect of social support on well-

being, Cohen and Wills (1985) proposed the stress-buffering model. This model 

posits that, under stress, the presence of social ties protects individuals from the 

impact of a stressful situation by dampening the potentially harmful physiological 

response to it. Consistent with the stress-buffering hypothesis, results of previous 

experimental studies have generally demonstrated attenuated cardiovascular 

reactivity to laboratory stressors when participants were accompanied by a friend 

or a supportive stranger rather than being alone (Lepore, 1998; Thorsteinsson & 

James, 1999; Uchino, Cacioppo, & Kiecolt, 1996).

But, do some individuals benefit more from social support than others? 

Through socialization processes, obtaining social support has been considered 

among behaviors that are more appropriate for women than for men. Feminine 

gender role values, which emphasize close relationships, nurturance, and 

emotional expressiveness, encourage women to express dependency and to seek 

and obtain social support, whereas masculine gender role values, which focus on 

achievement, independence, and emotional inexpressiveness, restrain men from 

social support activities (Barbee et al., 1993; Belle, 1987; McMullen & Gross, 1983). 

When asking for help, gender role values may cause women to feel comfortable, 

but men to feel weak and dependent, and this may inhibit help-seeking behaviors 

in men. It could, therefore, be argued that women would benefit more from the 

laboratory social support paradigm than men.

Nevertheless, researchers that examined the sex-specific buffering effect 

of social support have reported moderating effects of biological sex that are 

inconsistent (e.g., Karlin, Brondolo, & Schwartz, 2003; Kirschbaum, Klauer, Filipp, 

& Hellhammer, 1995; Phillips, Carroll, Hunt, & Der, 2006), failed to detect any 

moderating effects of sex (e.g., Glynn, Christenfeld, & Gerin, 1999; Lepore, 1995; 

Lepore, Allen, & Evans, 1993; Sheffield & Carroll, 1996), or failed to detect the 

attenuating effect of social support altogether (Sheffield & Carroll, 1994). It may be, 

then, that the attenuating effect of social support is not moderated by biological 

sex, but by the degree to which individuals adhere to the socially prescribed gender 

role values, that is, one’s gender role identification. In line with this argument, 

Reevy and Maslach (2001) reported that gender, but not sex, was associated with 
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differences in social support behavior. Results showed that femininity (in both 

sexes) better prepared individuals for receiving and giving social support (Reevy & 

Maslach, 2001). Therefore, it is assumed that the more individuals are committed 

to regulate their behavior according to masculine gender role values, the less they 

are inclined to engage in social support interactions. These individuals may regard 

social support as a threat to their independence or competence and as a failure to 

meet the traditional masculine gender role standard. Consequently, they may not 

obtain as much support as feminine individuals do, or they may feel uncomfortable 

when receiving it.

The first aim of the present study was to examine the moderating role of 

gender role identification and sex on the relationship between social support and 

cardiovascular responses. Relative to receiving no support (control condition), it 

was expected that the provision of social support would attenuate cardiovascular 

responses to a psychological stressor. Moreover, we hypothesized that gender 

role identification, more than sex, would moderate the buffering effect of social 

support. Specifically, participants with a feminine gender role identification were 

expected to benefit more from social support, reflected in a stronger attenuation 

of cardiovascular responses in the support conditions compared to the control 

condition, than their masculine counterparts. Difference in magnitude of the 

social support effect was expected to be smaller or even absent between male and 

female participants.

Gender role identification may not only influence the degree to which support 

is sought or obtained, but also how it is obtained. When receiving support, 

people may prefer support types that are considered socially appropriate to their 

gender role (Barbee et al., 1993; Belle, 1987). In times of stress, following feminine 

socialization rules, individuals who identify with the feminine gender role are 

likely to openly express and accept support. Researchers examining the effect of 

social support on cardiovascular responding have generally operationalized social 

support during a stressful task by having a friend or stranger present, whether 

or not making supportive comments (active vs. passive support paradigms). 

Masculine individuals, however, may have developed more indirect ways of 

seeking or receiving help, as openly asking or receiving support may raise concerns 

about their competence or independence. In order to escape possible rejection 

or loss of self-esteem when in need for help, individuals who identify with the 

masculine gender role may bring to mind a close friend. This cognitive process of 

recalling a friend activates relational information in memory, such as schemas for 

relationships or supportive interactions, and may bring about beneficial effects 
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on cardiovascular responses accordingly (Bloor, Uchino, Hicks, & Smith, 2004). 

Confirming the efficacy of mental support, Smith, Ruiz, and Uchino (2004) 

reported that activation of supportive ties (relative to acquaintances) reduced 

cardiovascular responding to a speech stressor.

Unfortunately, besides mental support, Smith and colleagues (2004) did not 

take into account a more direct support manipulation, such as the presence of a 

friend, or measures of gender role identification. Therefore, our second aim was 

to examine social support effects on cardiovascular responding as a function of 

type of support in relation to gender role identification and sex. Type of support 

was experimentally manipulated by either having participants recruit a close 

friend to the laboratory (friend condition) or, in a more indirect manner, by having 

participants mentally activate a close friend (mental condition). As the use of 

an active support paradigm could raise concerns about competence, especially 

in the mental condition, we used a passive support paradigm. To obtain optimal 

buffering effects of social support we hypothesized that type of support provided 

should match type of support preferred, that is, type of support should be socially 

appropriate to one’s gender role identification. It was expected that masculine 

participants would benefit more from the indirect form of support, characterized 

by lower cardiovascular responding in the mental condition than in the friend 

condition, whereas feminine participants would benefit more from the relatively 

direct support type, indicated by lower cardiovascular responding in the friend 

condition than in the mental condition. However, it should be noted that, as social 

support is considered a feminine activity, both types of support are expected to 

attenuate cardiovascular responses in feminine participants, reflected in lower 

responding in both support conditions compared to the control condition.

To be able to model more specific mechanisms in relation to the effect of 

social support on blood pressure responses we also included the underlying 

hemodynamic parameters cardiac output and total peripheral resistance. In 

addition, a subjective rating of stress was obtained. Moreover, we not only covered 

the actual stressor phase (i.e., public speaking task), but also anticipation and 

recovery, thereby acknowledging the importance of these different stress phases 

(Gregg, James, Matyas, & Thorsteinsson, 1999; Linden, Earle, Gerin, & Christenfeld, 

1997). Effects of social support were evaluated whether or not in combination with 

stress phase.

In sum, by examining the effects of gender role identification, sex, and type 

of support, we intended to extend knowledge about factors that influence the 

attenuating effect of social support on cardiovascular responding. To test our 
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hypotheses a 3 (Condition: friend, mental, control) x 2 (Gender role identification: 

masculine, feminine) x 2 (Sex: men, women) x 4 (Stress Phase: baseline, 

anticipation, stressor, recovery) design was used, in which individual differences 

in exposure to daily stress and social support in general were held constant. As 

relatively heightened cardiovascular responses, with repetition over time, might 

have pathogenic effects (Krantz & Manuck, 1984; Matthews et al., 1986), each 

factor that may reduce or prevent excessive cardiovascular responses deserves 

examination.

Method

Participants
Study sample consisted of 100 undergraduate students (59 women and 41 men). 

Participants were aged between 17 and 49 years (M = 21.5, SD = 4.5). Eligibility 

criteria included no hypertension (i.e., blood pressure not higher than 140/90 

mmHg), no history of cardiovascular disease, no chronic disease that requires 

medical attention, no current use of prescribed medication, and a body mass index 

(BMI; kg/m2) between 17 and 29. Each participant gave signed informed consent in 

which confidentiality, anonymity, and the opportunity to withdraw without penalty 

were assured. On completion of the experimental session participants received 

course credit or were paid (€ 14,-). Recruited friends (N = 31) were compensated 

(€ 14,-) for their time. The Ethical Board of our department approved the study 

protocol.

Social support manipulation
Friend condition. Social support was manipulated by having a close friend 

accompany participants to the laboratory. Friends were at no time allowed to 

distract the participant. To minimize possible negative effects of recruited friends 

being able to evaluate participants’ performance (Kors, Linden, & Gerin, 1997), 

friends were (a) positioned so they could not see the participant; (b) asked to wear 

headphones during the speech; and (c) asked to complete a set of questionnaires 

and to read magazines afterwards. Participants were informed that their friend 

could not see or hear them deliver the speech.

Mental condition. Social support was manipulated by having participants 

mentally activate a close friend. Participants were instructed to think about a close 

friend, someone with whom they felt comfortable sharing personal concerns. 

To ascertain if participants truly activated a close friend they were asked about 
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similarities in character and appearance, the duration of the friendship, and 

whether it involved a same-sex friend.

Control condition. No support was provided. Participants performed the 

stress task alone without any instruction to mentally activate a close friend.

Stressor
Participants were exposed to a public speaking task that was based on the Trier 

Social Stress Test (Kirschbaum, Pirke, & Hellhammer, 1993). They were instructed 

to take the role of job applicant and to imagine they had been invited to introduce 

themselves to a two-person selection committee. After a 5-min preparation 

period, participants had to deliver a 5-min speech to convince the committee that 

they were the best person for the vacant position. Furthermore, participants were 

told that they would be videotaped, that the committee would take notes, and that 

expert raters would evaluate participants’ appearance and performance based on 

the tape and notes.

Measures
Cardiovascular responses. Systolic blood pressure (SBP, mmHg), diastolic 

blood pressure (DBP, mmHg), and heart rate (HR, bpm) were recorded using a 

Finapres blood pressure monitor (Finapres 2300, Ohmeda; Englewood, CO, USA). 

The Finapres enables non-invasive continuous beat-to-beat monitoring of the finger 

arterial pressure waveform using a finger cuff applied to the middle phalanx of the 

middle finger. Accuracy of the Finapres has been validated against intra-arterial 

blood pressure measurements (for review see Imholz, Wieling, van Montfrans, & 

Wesseling, 1998) and reliability of the Finapres has been supported (Gerin, Pieper, 

& Pickering, 1993).

There is growing interest in the underlying hemodynamic pattern of blood 

pressure changes, measured in cardiac output (CO) and total peripheral resistance 

(TPR), as particular response patterns are believed to be associated with individual 

differences in vulnerability to health problems (Sherwood, Johnson, Blumenthal, 

& Hinderliter, 1999). Therefore, measures of CO (l/min) and TPR (dyn.s/cm5) were 

derived from the Finapres data with BeatScope version 1.1 (TNO-Biomedical 

Instrumentation, Amsterdam, The Netherlands). BeatScope is a software package 

for the analysis of arterial pressure waveforms. It provides the computation of 

hemodynamic measures (e.g., CO, TPR, SV) with the Modelflow method based on 

the simulation of a model of aortic input impedance (Wesseling, Jansen, Settels, 

& Schreuder, 1993). Good agreement of these parameters has been obtained 
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with intra-arterial measures (Jellema, Imholz, van Goudoever, Wesseling, & van 

Lieshout, 1996).

Subjective response. The arousal dimension of the Self-Assessment Manikin 

(SAM; Bradley & Lang, 1994) was used to measure subjective experience of 

stress. This dimension consists of a row of five graphic figures that ranges from 

an excited, wide-eyed figure to a sleepy, relaxed figure. Participants were asked to 

rate their experience of stress on the arousal dimension on a 9-point Likert scale. 

Bradley and Lang (1994) reported good psychometric properties of the SAM. In 

the present sample Cronbach’s alpha was .81.

Gender role identification. Gender role adherence was assessed with a 

Gender Implicit Association Test (GIAT; Greenwald & Farnham, 2000). The GIAT 

is a computerized categorization task that provides an estimate of gender role 

identification by assessing automatic association strength between the concepts 

Me (relative to Not me) and Masculine-Feminine. The task was similar to the 

one described by van Well, Kolk, and Oei (2007). It requires participants to use 

two response keys to categorize stimuli as belonging to one of four categories. 

Categories and stimuli are (a) Me: I, self, me, my, mine; (b) Not me: they, them, it, 

their, other; (c) Feminine: woman, girl, lady, madam, daughter; and (d) Masculine: 

man, boy, sir, gentleman, son. After practicing the Me/Not me discrimination 

and the Feminine/Masculine discrimination separately, the two categorization 

tasks were combined. This combined block represents the experimental task 

and was administered twice. First, with Me and Feminine categories sharing the 

left response key, and the categories Not me and Masculine sharing the right 

response key. Second, with the categories Me and Masculine assigned to the 

left response key, and the Not me and Feminine categories assigned to the right 

response key. Administration order of the combined blocks and key assignment 

was counterbalanced. Each experimental block consisted of 20 practice trials 

followed by 40 experimental trials. Participants received no accuracy feedback.

Data were treated in accordance with the improved D score algorithm 

recommended by Greenwald, Nosek, and Banaji (2003). It is assumed that 

stronger automatic associations between categories lead to faster congruent 

and slower incongruent response latencies. Discrepancy in response latencies 

between the two combined blocks represents gender role identification. The 

GIAT score was computed such that higher scores represent stronger masculine 

gender role identification, whereas lower scores reflect stronger adherence to the 

feminine gender role. Subsequently, gender role identification was determined by 

a median split on the GIAT score that was applied for men and women separately. 
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Participants who scored above the median were classified as masculine, whereas 

those who scored below the median were classified as feminine (Mdn = 0.14 and 

–0.88, for male and female participants, respectively).

Reliability and validity of several implicit association test measures have 

generally been supported (Bosson, Swann, & Pennebaker, 2000; Fazio & Olson, 

2003). Validity of the GIAT has also been supported (van Well, Kolk, & Klugkist, in 

press; van Well et al., 2007). In the present study, Cronbach’s alpha for reliability 

of the GIAT was .90. This reliability figure reflects the internal consistency in the 

tendency to associate masculine, relative to feminine, with the self, and was 

calculated following procedures described by Bosson et al. (2000).

General social support. To assess general perceived availability of social 

support, the shortened 6-item version of the Social Support Questionnaire (SSQ6; 

Sarason, Sarason, Shearin, & Pierce, 1987; Dutch translation by van Elderen, 

Maes, & Berting, 1992) was administered. The SSQ6 consists of six social support 

scenarios (e.g., whom can you really count on to distract you from your worries 

when you feel under stress). For each scenario participants were asked to list 

the people who would provide the particular type of support (SSQ-N) and to 

indicate their level of satisfaction with the received support (SSQ-S). Participants 

could list up to nine individuals and rated their level of satisfaction on a 6-point 

Likert scale that ranges from 1 (very dissatisfied) to 6 (very satisfied). Sarason et 

al. (1987) reported the SSQ6 to be a psychometrically sound instrument. In the 

present sample Cronbach’s alpha was .87 and .89, for the SSQ-N and SSQ-S scale, 

respectively.

Daily hassles. Exposure to daily hassles was assessed by the shortened 41-item 

version of the Survey of Recent Life Experiences (SRLE; Kohn & Macdonald, 1992; 

Dutch translation by de Jong, Timmerman, & Emmelkamp, 1996). Each item 

describes a daily hassle (e.g., too many things to do at once). Participants rated 

the extent to which the items had been part of their lives over the past month on 

a 4-point Likert scale that ranges from 1 (not at all part of my life) to 4 (very much 

part of my life). Kohn and Macdonald (1992) reported good internal consistency 

(Cronbach’s alpha .90 for the short version) and good construct validity. For the 

Dutch version, de Jong et al. (1996) reported a similar reliability with Cronbach’s 

alpha is .89. In the present sample Cronbach’s alpha was .90.

Friendship questions. To measure closeness with the recruited or mentally 

activated friend, participants were asked to rate two questions about the friendship 

(i.e., this is a friend with whom I can share my most intimate secrets, this is a 
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friend whom I can always count on) on a 7-point Likert scale that ranges from  

1 (not at all) to 7 (very much).

Post-experimental question (PEQ). Participants were asked to indicate how 

much they thought about the recruited friend (friend condition), the mentally 

activated friend (mental condition), or a close friend (control condition) throughout 

the experiment. This PEQ were rated on a 7-point Likert scale that ranges from  

1 (not at all) to 7 (very much).

Procedure
Screening. The study was presented as one about stress experience. Participants 

were recruited through a sign-up sheet posted on the subject recruitment bulletin 

board of our department. This sheet indicated the possibility that participants 

were required to recruit a close friend to the laboratory. Volunteers were informed 

about the study protocol and screened for eligibility criteria over the telephone 

in a manner that carefully avoided any reference to sex or gender differences, or 

social support. Those who met all criteria were randomly assigned to one of the 

three experimental conditions using a sealed envelope method (randomization 

was stratified according to sex). Participants assigned to the friend condition were 

asked to bring a close friend, someone with whom the participant felt comfortable 

sharing personal concerns. Furthermore, participants were asked to refrain from 

caffeine and alcohol 12 hr, and from smoking and exercising two hr prior to the 

laboratory session (Shapiro et al., 1996).

Laboratory session. Participants were tested individually. Upon arrival at the 

laboratory, participants were seated approximately 60 cm away from a computer 

screen. The experimenter checked the criteria pertaining to caffeine, alcohol, 

smoking, and exercising. All participants met these criteria; therefore, it was not 

necessary to reschedule anyone. The experimenter briefly informed participants 

about the study protocol where after participants read and signed the informed 

consent form. The experimenter then attached an appropriate-size Finapres finger 

cuff to the mid-phalanx of the third finger of participants’ left hand and positioned 

the left arm at heart level. The experimenter went to an adjacent room and started 

the computerized protocol using the VSRRP98 software package developed at our 

department. Participants received all further instructions and questionnaires via 

the computer screen.

In the friend condition, recruited friends were seated positioned within 

participants’ view. In writing, he/she was instructed not to initiate any conversation. 
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The friend was further instructed to briefly answer all questions and to comfort the 

participant, should the participant try to get in touch with the friend.

Participants first completed the SRLE and were then introduced to the SAM 

pictorial assessment technique. Thereafter, they were instructed to minimize all 

movement during the physiological recordings. A 15-min baseline period followed 

in which participants were asked to rest quietly while watching a relaxing aquatic 

video (Piferi, Kline, Younger, & Lawler, 2000). After the 5-min preparation period 

(anticipation), the selection committee entered the room, greeted the participant, 

and turned on the video camera. Then participants delivered their speech. If 

participants finished their speech in less than 5 min, they were encouraged to 

go on, with the use of standardized questions if necessary. After the speech, the 

video camera was turned off and the selection committee left the room. A 15-min 

recovery period followed in which participants were asked to rest quietly while 

watching the sequel to the aquatic video. Physiological responses were recorded 

continuously, whereas SAM ratings were obtained after each stress phase.

Next, the experimenter started the GIAT using the WESP software package 

developed at our department. The GIAT was presented as a reaction time task. 

Participants were instructed to categorize the targets as they appeared on the 

computer screen and to respond as quickly and accurately as possible. Upon this 

task, participants in the support conditions completed the friendship questions 

and all participants completed the SSQ6 and the PEQ. Finally, participants were 

debriefed. The laboratory visit took about 90 min.

Data analyses
Data reduction. Physiological data were averaged over the baseline, 

anticipation, stressor, and recovery period, separately. For baseline and recovery 

periods, means were computed over the last five min only. By using the last five 

min of the 15-min recovery phase we focused on relatively long-term rather than 

immediate recovery.

Initial analyses. Differences in data loss and sample characteristics across 

conditions were examined using chi-square tests or univariate analyses of variance 

(ANOVAs) with Condition as between-subjects variable. Data were further examined 

for each cardiovascular and subjective parameter, separately. A manipulation 

check on stress induction was conducted using repeated measures ANOVAs with 

Stress Phase (baseline, anticipation, stressor, recovery) as within-subjects variable. 

Significant effects of stress phase were followed by planned repeated contrasts. To 

check closeness with the friend, an ANOVA was conducted on the mean friendship 
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score with Condition, Gender Role Identification, and Sex as between-subjects 

variables. Differences in sex of supporting friends were evaluated using chi-square 

tests. Moreover, to test the effectiveness of manipulating perceived availability of 

social support an ANOVA was conducted on the PEQ with Condition, Gender Role 

Identification, and Sex as between-subjects variables. Differences in baseline levels 

were checked using ANOVAs with Condition, Gender Role Identification, and Sex 

as between-subjects variables. Then, to test whether the GIAT was sensitive to sex 

differences an ANOVA was performed on the GIAT score with Sex as between-

subjects variable.

Main analyses. A series of repeated measures analyses of covariance 

(ANCOVAs) was conducted with Condition, Gender Role Identification, and Sex as 

between-subjects variables, and Stress Phase (anticipation, stressor, recovery) as 

within-subjects variable. Baseline level of the dependent variable was entered as 

covariate. Anticipation, stressor, and recovery levels were computed as difference 

scores from baseline. Significant main or interaction effects were decomposed 

and followed by simple effects analyses (using Bonferroni adjustment for multiple 

comparisons). Significant interactions with Stress Phase were decomposed by 

examining each stress phase, separately.

Estimates of effect sizes were computed as Cohen’s d or w representing the 

magnitude of difference between groups (Cohen, 1977), or as partial eta squared  

(η2
p
 ) values that reflect the proportion of the effect plus error variance that is 

attributable to the effect. Where appropriate, Greenhouse-Geisser corrections 

were applied to control for violation of the sphericity assumption.

Results

Sample
Missing values (< 0.5%; on SRLE only) were replaced with corrected item mean 

substitutions (Huisman, 1999). Data from 5 participants were excluded due to 

technical problems with the Finapres (n = 2) or GIAT error rates that exceeded 

40% (n = 3). Data loss differed across conditions, χ2(2, N = 95) = 4.90, p < .05,  

w = 0.91, indicating that more data were excluded from the friend condition  

(n = 4) than from the mental condition (n = 0) and the control condition (n = 1).  

Finally, data from 95 participants were included in the analyses.

Sample distribution across condition was as follows: 6 masculine men, 

4 feminine men, 9 masculine women, and 8 feminine women ended up in the 

friend condition; 5 masculine men, 7 feminine men, 10 masculine women, and  



123

11 feminine women in the mental condition; and 7 masculine men, 8 feminine 

men, 10 masculine women and 10 feminine women in the control condition. 

Sample characteristics (sex, gender role identification, age, BMI, SRLE, SSQ-N, 

and SSQ-S) did not differ between conditions.

Manipulation checks
Stress induction. Table 6.1 presents means and standard errors for cardio-

vascular and subjective measures by stress phase. All measures demonstrated 

significant main effects of stress phase, Fs ranging from 28.38 to 388.11,  

ps < .001, η2
p
  ranging from .23 to .81. This indicates that the public speaking 

task was effective in producing significant changes in cardiovascular as well as 

subjective responding. Planned repeated contrasts revealed that SBP, DBP, and HR 

increased from baseline to anticipation to the speech and decreased thereafter (all  

ps < .001, ds ranging from 0.37 to 1.53). With regard to the underlying hemodynamic 

parameters, CO increased from baseline to anticipation (p < .001, d = 0.32), 

remained elevated during the actual stressor phase, and decreased thereafter 

(p < .001, d = 0.45), whereas TPR revealed no significant change from baseline 

to anticipation but then increased from anticipation to the speech (p < .001,  

d = 0.64), and decreased thereafter (p < .001, d = 0.36). Corresponding contrasts 

on the subjective measure showed that participants’ self-reported stress ratings 

increased from baseline to anticipation (p < .001, d = 1.10), remained elevated 

during the speech, and decreased thereafter (p < .001, d = 0.88).

Table 6.1 Means (standard errors) of cardiovascular and subjective measures by 
stress phase (N = 95)

 Cardiovascular Subjective

 SBP DBP HR CO TPR SAM
Stress Phase (mmHg) (mmHg) (bpm) (l/min) (dyn.s/cm5) Arousala

Baseline 122.8 (1.4) 73.0 (1.1) 76.1 (1.0) 5.27 (0.13) 1,452 (51) 2.65 (0.13)
Anticipation 135.7 (2.0) 79.7 (1.2) 79.9 (1.1) 5.72 (0.16) 1,472 (47) 4.22 (0.16)
Stressor 164.0 (2.5) 100.1 (1.6) 87.2 (1.4) 5.84 (0.17) 1,839 (69) 4.21 (0.18)
Recovery 132.8 (1.6) 80.1 (1.1) 74.3 (0.9) 5.17 (0.13) 1,620 (55) 2.87 (0.13)

Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HR = Heart Rate; CO = Cardiac 
Output; TPR = Total Peripheral Resistance; SAM = Self-Assessment Manikin. 
a1 = relaxed; 9 = stressed.

Friends. Mean score on the friendship questions (M = 6.14) indicated that 

closeness with the supporting friends was generally high. However, participants 

in the mental condition felt closer with their friend than participants in the friend 
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condition did (M = 6.51 vs. 5.78), F(1, 51) = 9.62, p < .005, d = 0.81. Closeness with 

supporting friends did not differ by gender role identification or sex. Furthermore, 

although men recruited/activated more male (73%) than female (27%) friends, 

and women recruited/activated more female (81%) than male (19%) friends,  

χ2(1, N = 59) = 16.79, p < .001, w = 0.66, no differences in sex of supporting friends 

were found between the friend and mental condition.

Social support. The degree to which participants had thought about their close 

friend did reveal a significant condition by sex interaction, F(2, 83) = 3.57, p < .05,  

η2
p
 = .08. Breaking down this interaction by sex revealed a significant effect of 

condition for women, F(2, 83) = 7.06, p < .005, η2
p
  = .15, but not for men. Women in 

the friend condition thought more about their close friend than did women in the 

mental condition (p < .005, d = 1.08; M = 3.01 vs. 1.53) and the control condition 

(p < .005, d = 1.10; M = 3.01 vs. 1.50). Breaking down the interaction by condition 

revealed that women thought more about their close friend than men in the friend 

condition, F(1, 83) = 7.79, p < .01, d = 1.13 (M = 3.01 vs. 1.46), but not in the other 

conditions (M
Mental

 = 1.53 vs. 1.47; M
Control

 = 1.50 vs. 1.84).

Baseline differences
At baseline, significant sex differences were found on SBP, F(1, 83) = 7.91, p < .01,  

d = 0.59, CO, F(1, 83) = 46.70, p < .001, d = 1.44, and TPR, F(1, 83) = 13.47, p < .001,  

d = 0.78. Men showed higher baseline SBP and CO than did women (M
SBP

 = 128.0 

vs. 119.8; M
CO

 = 6.18 vs. 4.67), whereas women displayed higher baseline TPR 

than did men (M = 1,599 vs. 1,239). No main effects of condition or gender role 

identification, or interaction effects were found at baseline.

Gender role identification
Data indicated that the GIAT was able to differentiate between men and women, 

F(1, 93) = 171.64, p < .001, d = 2.76. Men had a more positive GIAT score, whereas 

women revealed a more negative one (M = 0.21 vs. −0.83). That is, men adhered 

more strongly to the masculine gender role, whereas women did so more strongly 

to the feminine one. Key assignment and order of experimental blocks did not 

change this conclusion.

Social support: Moderating effects of gender, sex, and type of support
Cardiovascular responses. Contrary to our expectations, no significant main 

effect of condition or interaction effect of condition by stress phase was found. 

However, as expected, main analyses did reveal a significant interaction between 
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condition, gender role identification, and stress phase for SBP, F(4, 164) = 2.52,  

p < .05, η2
p
  = .06. Nevertheless, decomposing this three-way interaction by 

analyzing the Condition x Gender Role Identification interaction for each stress 

phase, separately, revealed no significant effects.

Main analyses further revealed a significant Condition x Sex x Stress Phase 

interaction for HR, F(2.90, 118.68) = 3.20, p < .05, η2
p
  = .07, CO, F(3.62, 148.50) = 

3.92, p < .01, and TPR, η2
p
  = .09, F(3.45, 141.37) = 3.21, p < .05, η2

p
  = .07. Table 6.2 

presents adjusted means and standard errors for the cardiovascular and subjective 

measures by condition, sex, and stress phase. Subsequent analyses for each stress 

phase, separately, showed that the condition by sex interaction was significant for 

Table 6.2 Adjusted means (standard errors) of cardiovascular and subjective reactivity 
in change from baseline by condition, sex and stress phase

 Condition / Sex

 Friend Mental Control

 Men Women Men Women Men Women 
Measure / Stress Phase (n = 10) (n = 17) (n = 12) (n = 21) (n = 15) (n = 20)

Cardiovascular
 SBP (mmHg)
  Anticipation 19.1 (3.8) 7.8 (2.9) 18.2 (3.5) 7.8 (2.6) 19.7 (3.1) 10.6 (2.6)
  Stressor 57.4 (4.6) 34.1 (3.4) 49.9 (4.1) 33.5 (3.1) 53.6 (3.7) 33.0 (3.1)
  Recovery 14.3 (3.0) 7.3 (2.3) 10.1 (2.7) 7.7 (2.1) 11.1 (2.4) 11.3 (2.1)
 DBP (mmHg)
  Anticipation 9.0 (2.1) 5.3 (1.6) 8.4 (1.9) 5.0 (1.4) 8.3 (1.7) 5.9 (1.4)
  Stressor 34.3 (3.2) 23.7 (2.4) 32.3 (2.9) 24.0 (2.2) 30.0 (2.6) 24.1 (2.2)
  Recovery 9.0 (2.1) 6.5 (1.6) 6.6 (1.9) 7.8 (1.4) 5.3 (1.7) 7.6 (1.4)
 HR (bpm)
  Anticipation 6.8 (1.9) 4.6 (1.4) 1.0 (1.7) 3.2 (1.3) 3.7 (1.5) 3.9 (1.3)
  Stressor 15.0 (3.4) 11.1 (2.6) 3.8 (3.1) 13.0 (2.3) 14.1 (2.7) 9.2 (2.4)
  Recovery −1.5 (1.2) −1.3 (0.9) −3.3 (1.0) −1.2 (0.8) −2.2 (0.9) −1.9 (0.8)
 CO (l/min)
  Anticipation 0.58 (0.25) 0.53 (0.19) 0.21 (0.22) 0.39 (0.17) 0.50 (0.22) 0.47 (0.17)
  Stressor 0.39 (0.36) 0.85 (0.28) −0.23 (0.32) 0.93 (0.24) 0.83 (0.32) 0.36 (0.25)
  Recovery −0.15 (0.17) −0.13 (0.13) −0.14 (0.15) −0.15 (0.11) 0.13 (0.15) −0.13 (0.12)
 TPR (dyn.s/cm5)
  Anticipation −4 (61) 20 (48) 99 (56) 24 (41) 12 (51) −5 (43)
  Stressor 647 (135) 224 (105) 792 (123) 223 (91) 364 (112) 345 (93)
  Recovery 175 (107) 285 (83) 147 (97) 199 (72) 15 (88) 155 (75)
Subjective
 SAM (arousala)
  Anticipation 1.84 (0.46) 1.31 (0.34) 1.26 (0.41) 1.59 (0.31) 1.78 (0.37) 1.68 (0.32)
  Stressor 1.46 (0.51) 1.31 (0.38) 0.79 (0.46) 2.39 (0.34) 1.84 (0.41) 1.23 (0.35)
  Recovery 0.29 (0.29) 0.13 (0.21) 0.01 (0.26) 0.39 (0.19) 0.55 (0.23) 0.00 (0.20)

Note. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HR = Heart Rate; CO = Cardiac 
Output; TPR = Total Peripheral Resistance; SAM = Self-Assessment Manikin.
a1 = relaxed; 9 = stressed.
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the actual stressor phase, F
HR

(2, 82) = 4.22, p < .05, η2
p
  = .09, F

CO
(2, 82) = 4.43,  

p < .05, η2
p
  = .10, and F

TPR
(2, 82) = 3.74, p < .05, η2

p
  = .08, but not for anticipation or 

recovery.

Breaking down the condition by sex interaction into simple effects revealed, for 

HR, a significant condition effect for men, F(2, 82) = 4.09, p < .05, η2
p
  = .09, but not 

for women. Men in the mental condition responded to the speech with significantly 

smaller HR reactivity than men in both the control condition (p < .05, d = 0.97) and 

the friend condition (p < .05, d = 1.04). Furthermore, HR reactivity to the speech was 

significantly lower for men than for women in the mental condition, F(1, 82) = 5.67,  

p < .05, d = 0.87, but not in the friend or control condition (see Figure 6.1).

Breaking down the condition by sex interaction for CO and TPR revealed 

opposite patterns of responding (see Figure 6.2). Again, a condition effect was 

found for men only, F
CO

(2, 82) = 3.01, p = .05, η2
p
  = .07 and F

TPR
(2, 82) = 3.61,  

p < .05, η2
p
  = .08. However, mental support attenuated CO reactivity and increased 

TPR reactivity. That is, men in the mental condition responded to the public 

speaking task with significantly smaller CO and greater TPR increases than men 

in the control condition (ps < .05, d
CO

 = 0.89, d
TPR

 = 1.00). Furthermore, compared 

to women, men showed significantly lower CO reactivity in the mental condition, 

F(1, 82) = 7.80, p < .01, d = 1.04, and higher TPR reactivity in the mental condition, 

F(1, 82) = 13.87, p < .001, d = 1.36, and in the friend condition, F(1, 82) = 5.91,  

p < .05, d = 0.98.

Main analyses further demonstrated a significant condition by sex interaction 

on HR, F(2, 82) = 3.28, p < .05, η2
p
  = .07, and a sex by stress phase interaction on 

TPR, F(1.72, 141.37) = 18.41, p < .001, η2
p
  = .18. However, these interactions are not 

interpreted as they are embedded in the three-way interaction of Condition x Sex  

x Stress Phase described before.

Finally, main analyses demonstrated a significant sex by stress phase interaction 

on SBP, F(2, 164) = 18.21, p < .001, η2
p
  = .18, and DBP, F(2, 164) = 13.48, p < .001,  

η2
p
  = .14, along with a significant main effect of sex on both blood pressure measures, 

F(1, 82) = 28.32, p < .001, d = 1.15 and F(1, 82) = 7.14, p < .01, d = 0.57, respectively. 

Subsequent analyses indicated that the sex by stressor phase interactions were 

due to the fact that men responded with higher blood pressure increases than 

women in anticipation of the speech, F
SBP

(1, 82) = 15.16, p < .001, d = 0.84  

(M
SBP

 = 19.0 vs. 8.7) and F
DBP

(1, 82) = 5.11, p < .05, d = 0.48 (M
DBP

 = 8.6 vs. 5.4), 

as well as during the speech, F
SBP

(1, 82) = 40.79, p < .001, d = 1.38 (M
SBP

 = 53.7 

vs. 33.6) and F
DBP

(1, 82) = 14.79, p < .001, d = 0.82 (M
DBP

 = 32.2 vs. 23.9), whereas 

blood pressure responses of men and women were similar during recovery  
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(M
SBP

 = 11.8 vs. 8.8; M
DBP

 = 6.9 vs. 7.3). Main analyses revealed no further significant 

main or interaction effects.

Subjective response. Main analysis on participants’ self-reported stress 

ratings revealed a significant condition by sex interaction, F(2, 82) = 3.29, p < .05,  

η2
p
  = .07. Subsequent simple effects analyses indicated that this interaction was 

due to the fact that the overall increase in subjective stress was lower for men 

than for women in the mental condition, F(1, 82) = 4.59, p < .05, d = 0.78 (M = 

0.69 vs. 1.45), but was similar for men and women in the other two conditions  

(M
Friend 

= 1.20 vs. 0.92; M
Control

 = 1.39 vs. 0.97).

Discussion

In the present study we examined the buffering role of social support on 

cardiovascular responses to laboratory stress. Specifically, we investigated 

moderating effects of gender role identification, sex, and type of support. 

Results did not reveal evidence for an overall buffering effect of social support 

or  moderating effects of gender role identification whether or not in combination 

with type of support. Nevertheless, results demonstrate an attenuating effect of 

mental support in men on HR. Men who were asked to bring to mind a close 

friend, responded with smaller HR increases to the public speaking task than men 

who either performed the task alone or were accompanied by a close friend, or 

women who were also asked to mentally activate a close friend. Furthermore, 

underlying hemodynamic parameters of blood pressure changes, CO and TPR, 

showed contrasting effects of mental support. Results indicate that, for men, 

mental support attenuated CO and increased TPR reactivity to the public speaking 

task. Finally, results on the self-reported experience of stress largely resemble 

those on HR.

Inconsistent with our first hypothesis, results show no moderating effect of 

gender role identification on the buffering role of social support. Moreover, we did 

not detect an overall buffering effect of social support on cardiovascular responses 

to a laboratory stressor that has been reported in previous studies (Lepore, 1998; 

Thorsteinsson & James, 1999; Uchino et al., 1996). Except for men in the mental 

condition, participants assigned to the support conditions, showed cardiovascular 

responses in anticipation, during, and in recovery from the public speaking task 

of similar magnitude as participants in the control condition. An explanation why 

the results of our study did not clearly support the buffering role of support on 

cardiovascular responses may be the use of a passive support paradigm. Our 
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support manipulation did not include active supportive comments or gestures 

(active support), but made social support available by the presence or mental 

activation of a close friend (passive support). Moreover, participants were free 

to use the available friend as source of social support. Therefore, this support 

manipulation may have been too weak and large within-group variability in the 

use of the friend as support giver may have obscured overall buffering effects of 

social support. Similarly, Lepore (1998) reported that studies using active support 

paradigms generally reveal attenuated reactivity to laboratory stressors, whereas 

the results of studies using passive support paradigms are much more mixed.

Results of the present study, however, did reveal an attenuating effect of 

mental support on HR in men. For that reason, the support manipulation being 

too weak using a passive support paradigm, seems to apply to women only. 

Masculine socialization rules, which focus on achievement, independence, and 

emotional inexpressiveness, restrain men from openly expressing and accepting 

social support (Barbee et al., 1993; Belle, 1987). It was assumed that, in order to 

appear competent and independent, masculine individuals may have developed 

more indirect ways of obtaining support. The mental support condition, in which 

participants were asked to bring to mind a close friend, may reflect such an 

approach. For men, recalling a close friend may have served as a cue to imagine 

supportive behaviors and this may have contributed to less reactivity accordingly 

(Bloor et al., 2004). Moreover, in line with our second hypothesis, that type of 

support should match the need of the recipient, the buffering effect of support 

found in the mental condition was absent in the friend condition. Men’s thought 

that the recruited friend may be aware of their need for support may have raised 

concerns about their competence and independence and, by doing so, may 

have withheld the positive effect of social support. This interpretation should be 

distinguished from a possible negative effect of recruited friends being able to 

evaluate participant’s performance (Kors et al., 1997), as friends’ opportunity to 

evaluate was minimized.

Although the present study revealed a differential effect of type of support 

for men, contrary to our second hypothesis, it did not detect such an effect for 

masculine or feminine participants, that is, for those who adhere to masculine 

and feminine gender role values. A possible explanation could be found in our 

classification of masculine and feminine adherents. A median split, applied for 

both sexes, separately, determined masculine or feminine gender role adherence. 

However, a disadvantage of this procedure is that the resulting group of masculine 

women does not have to be as masculine as the group of masculine men is. This 
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may have obscured the results regarding gender role identification. Future research 

should move past this problem by preselecting participants based on their (degree 

of) gender role identification.

Nevertheless, we believe that the differential effect of type of support for men 

is an important finding in that it suggests different pathways of social support as a 

buffer for cardiovascular responses. However, these results need to be interpreted 

cautiously and to rule out the potential role of chance in leading to these results, 

they need to be replicated. To fully understand the mechanisms or pathways by 

which social support attenuates cardiovascular responses, future research should 

be focused on further scrutinizing the combined effect of type of support and 

personal characteristics.

Another interesting finding in the present study is the contrasting effect of 

mental support on the underlying hemodynamic parameters of blood pressure 

changes, CO and TPR. Mental support attenuated CO, and increased TPR 

responses to the public speaking task in men. As blood pressure is the product of 

the two underlying parameters (i.e., blood pressure = CO x TPR; Turner, 1994), the 

contrasting pattern of CO and TPR results may explain our null findings on systolic 

and diastolic blood pressure. It should be noted that HR is a component of CO 

(i.e., CO = stroke volume x HR) and that, in response to psychological stressors, 

changes in CO are largely driven by HR.

The observed pattern of reduction in CO that is accompanied by elevation 

in TPR (i.e., vascular response) is quite common though. A vascular response 

pattern might indicate a reduction in task engagement or relatively more passive 

coping (Sherwood, Dolan, & Light, 1990). Alternatively, in the biopsychosocial 

model of arousal regulation proposed by Blascovich and colleagues (Blascovich 

& Tomaka, 1996; Tomaka, Blascovich, Kibler, & Ernst, 1997), a predominantly 

vascular response pattern is thought to characterize threat. Nevertheless, the 

pattern of CO and TPR results provides an additional level of individual variation in 

hemodynamic responding. This finding may have implications for future research 

considering the association between variations in hemodynamic response patterns 

and vulnerability to health problems.

Some limitations to our study should be noted. The first limitation concerns the 

ambiguity about what is being manipulated by using the passive support paradigm. 

Our passive support manipulation offered the availability of support in the friend 

and mental condition but, as active supportive comments were absent, we are 

not sure whether participants in fact perceived the friend as being supportive. 

Unfortunately, our manipulation check on perceived social support was limited. 
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We asked participants to rate the degree to which they had thought about the 

close friend, but omitted to ask, for example, about the level of supportiveness 

of the close friend or available support. Therefore, we are not sure whether the 

support manipulation was successful. Second, as the effect of social support 

was studied in one stressful situation (public speaking) only, findings are not 

generalizable to the broad range of possible contexts in which social support may 

operate. In future experimental research on the effect of social support on stress 

responsivity the importance of different stressful scenarios should be recognized. 

An additional limitation to our study concerns the use of a student sample that 

lowers the external validity of our results. 

Taken together, the results of the present study reveal a differential effect of 

type of support on cardiovascular reactivity to a speech stressor for men, but not 

for women. For men, the mental activation of a close friend lowered HR reactivity 

during the laboratory speech task, whereas the presence of a close friend did not. 

We believe the present finding is important in that it reflects additional evidence 

that the activation of internal representations of social support, without the actual 

presence of a supportive other, acts as a buffer for cardiovascular reactivity. It 

further suggests that pathways linking social relationships and health may differ 

between men and women.





7
General discussion
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The main objective of the present thesis was to advance understanding of 

individual differences in cardiovascular responses to stressful situations. For this 

purpose, mechanisms that increase or that buffer cardiovascular stress responses 

were investigated on the central theme of gender role identification and sex 

and (to a lesser extent) on ethnic identification. First, we paid attention to the 

assessment of gender role identification and compared several direct and indirect 

measurement procedures. Thereafter, we scrutinized increased cardiovascular 

responding to laboratory stressors with the use of a match paradigm applied to 

the research areas of gender and ethnicity. Finally, we took a close look at the 

attenuating effect of social support on cardiovascular responding by examining 

possible moderating effects of gender role identification, sex, and type of support. 

Throughout the separate studies we touched on additional topics of different 

reactivity measures (i.e., hemodynamic response pattern, self-report) and stress 

phases (i.e., anticipation, stressor, recovery). This chapter gives a brief overview 

of general findings and conclusions that can be drawn from the studies reported 

in the present thesis. Furthermore, limitations of the present thesis are discussed 

and suggestions for future research are presented.

Direct and indirect measurement procedures

The first part of the present thesis was about the estimation of gender role 

identification. Assessments of gender role identification can be obtained by means 

of the Masculine and Feminine Gender Role Stress (GRS) scales (Eisler & Skidmore, 

1987; Gillespie & Eisler, 1992). In Chapter 2 we reported a study conducted to 

validate the Dutch version of the GRS scales. Findings of this study supported the 

utility of both GRS scales for use in the Netherlands. Although its classification 

is debatable, this measurement instrument was considered relatively direct. 

However, as indirect measures are expected to be better predictors in automatic 

processes (Fazio, 1990; Fazio & Towles-Schwenn, 1999), and we hypothesized that 

match effects on the magnitude of cardiovascular responding are rather automatic 

process, as regards investigating gender match effects, we were, particularly, 

interested in assessing gender role identification in a relatively indirect manner.

For this reason, we conducted a second study (Chapter 3) in which we took a 

close look at several direct and indirect measurement procedures of gender role 

identification. Results of this study demonstrated that after reclassifying the GRS 

scales as a more indirect measurement tool, direct and indirect instruments tapped 

different underlying construct of gender role identification that were nevertheless 
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positively correlated. This finding was consistent with previous research indicating 

construct divergence between direct and indirect measurement procedures 

(Bosson, Swann, & Pennebaker, 2000; Fazio & Olson, 2003; Greenwald & Farnham, 

2000).

What’s more, results of this study revealed that, of all gender role identification 

measures under investigation, one of the indirect measures, that is, the Gender 

Implicit Association Test (GIAT; Greenwald & Farnham, 2000), was related to 

cardiovascular responses to a stressful situation. Results demonstrated that the 

more men and women identified with the masculine gender role, as measured by 

the GIAT, the higher their level of cardiovascular stress in response to a relatively 

masculine laboratory stress task. The other measures of gender role identification, 

including the GRS scales, had no such predictive power. Based on these findings 

we concluded that the GIAT was a promising tool for assessing gender role 

identification and we used this measurement tool in the subsequent gender 

studies (Chapters 4 and 6).

In line with this conclusion, findings of the study on gender match 

effects (Chapter 4) supported the utility of indirect assessment of gender role 

identification by means of the GIAT, rather than by means of the GRS scales. 

Findings related to gender role identification and social support (Chapter 6), 

demonstrated that the GIAT was sex-specific, but nevertheless, revealed no effects 

of gender role identification. Moreover, on the subject of ethnic identification 

(Chapter 5), we designed a Cultural Implicit Association Test (CIAT) that proved 

to be valuable in examining ethnic match effects on cardiovascular responding. In 

this latter study, however, we did not include a direct measurement tool assessing 

ethnic identification. Therefore, we cannot draw any conclusions about the possible 

surplus value of the CIAT over other, more direct, measurement tools of ethnic 

identification. Nevertheless, based on the present findings, it may be concluded 

that the Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998) 

is a valuable measurement tool in research on the relation between individual 

characteristics on the one hand and cardiovascular responding on the other.

Match paradigm

In two studies, we examined individual differences in cardiovascular stress 

responding using a match paradigm. With this paradigm, it was assumed that 

participants would demonstrate higher cardiovascular responses to laboratory 

stressors that were relevant to – or matched – concerns about one’s integrity. In 
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Chapter 4, extending previous research, we made a direct comparison between the 

magnitude of sex match and gender match effects on cardiovascular responding 

using two different stressors (i.e., cold pressor test (CPT) and n-back). Our 

innovative statistical approach (i.e., Bayesian model selection procedure) proved 

to be valuable, and in line with the results of previous studies (Kolk & van Well, 

2007; Lash, Eisler, & Schulman, 1990; Martz, Handley, & Eisler, 1995), results 

supported gender match effects on the magnitude of cardiovascular responding 

to the CPT. As expected, masculine and feminine participants showed relatively 

heightened cardiovascular responses to the CPT when the gender relevance of this 

stressor matched participants’ gender role identification. Furthermore, the direct 

comparison between gender match and sex match effects, generally, revealed 

no sex match effects, suggesting a surplus value of match effects that involved 

gender role identification (as measured with a GIAT). In a similar study, presented 

in Chapter 5, we applied the match paradigm to a different research area, that is, 

to the field of culture. After clarifying some methodological limitations of the first 

experiment, findings of the second experiment supported the match hypothesis. 

As expected, participants of different ethnic backgrounds demonstrated higher 

cardiovascular responding to a stressful speaking task when stressor demands 

matched participants’ ethnic group. Furthermore, match effects were more evident 

when the interaction involved identification with the ethnic group (as measured 

with a CIAT) than when the interaction involved ethnic group (based on country of 

birth of participants’ parents).

The first conclusion that may be drawn from these findings is that the 

match paradigm is a general model to understanding individual differences 

in cardiovascular responding to acute stress. More specifically, it could be 

concluded that whenever stressor demands are relevant to – or match – one’s 

identity, relatively higher levels of cardiovascular stress will occur. To the extent 

that exaggerated cardiovascular stress responses are related to the development 

of cardiovascular diseases, the match paradigm might provide a useful approach 

in understanding differential disease risks.

Nevertheless, in demonstrating more pronounced cardiovascular responses 

when stressor relevance mismatched participants’ sex or gender role identification, 

results on the second stressor reported in Chapter 4, the n-back, supported a 

mismatch model. This finding was contrary to the expectations but yet consistent 

with previous research revealing mismatch effects (Davis & Matthews, 1996; 

Wright, Murray, Storey, & Williams, 1997). However, contrary to Wright and 

colleagues, who reported a match effect on an easy stressor, we found match 
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effects on a stressor of moderate difficulty. By demonstrating mismatch effects, 

our first conclusion, with reference to match effects only eliciting heightened 

cardiovascular responding, must be tempered.

The discrepant match and mismatch effects on the CPT and n-back were 

discussed in terms of discrepant task demands, that is, passive versus active, 

respectively. Following Tomaka and colleagues (1993), who argued that passive 

stressors induce threat appraisals whereas active stressors induce challenge 

appraisals, we reasoned that threatening task demands elicit match effects 

whereas challenging task demands elicit mismatch effects. In line with our 

reasoning, participants reported to have experienced more threat on the CPT 

and more challenge on the n-back. However, our explanation of passive versus 

active stressor demands inducing match and mismatch effects on cardiovascular 

responding, respectively, seems not to hold when we also take into account the 

results of Chapter 5. This chapter regards another research area, but still, contrary 

to our above reasoning, we demonstrated match effects on cardiovascular 

responding to an active stressor (i.e., public speaking). Alternatively, rather than 

perceiving the active stressor as a challenge (Tomaka et al., 1993), participants 

might have perceived the public speaking task, in this case a job interview, as 

a threat. An additional analysis on participants’ threat and challenge appraisal 

on the public speaking task, however, refute this alternative by indicating that 

participants perceived the job interview as a challenge rather than a threat, 

F(1, 47) = 12.31, p = .001, d = 0.78 (M = 4.23 vs. 2.77).

Based on the findings of Chapters 4 and 5, it may be concluded that the 

magnitude of cardiovascular responses does indeed depend on a combination 

of stressor relevance on the one hand and individual characteristics on the other. 

Based on findings of the present thesis it, nevertheless, remains unclear which 

combination (i.e., match versus mismatch) is more likely to be predictive of 

heightened cardiovascular responding. These findings highlight the need for more 

research into the issue of the contribution of match and mismatch effects on the 

magnitude of cardiovascular responding, in particular, under different stressful 

situations.

A second conclusion that can be drawn is that match/mismatch effects have 

stronger impact on the magnitude of cardiovascular responding as participants 

identified (more strongly) with the characteristic of interest. Generally, match/

mismatch effects were more supported when the interaction involved gender role 

identification, rather than sex (Chapter 4), and match effects were larger when 

the interaction involved ethnic group identification, rather than ethnic group  
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(Chapter 5). Furthermore, results presented in Chapter 5 clearly demonstrated that 

the stronger participants identified with either the Dutch or the Turkish culture, 

the higher their level of cardiovascular stress in response to the Dutch-relevant 

and Turkish-relevant stress task, respectively. In a similar way, results presented 

in Chapter 3 demonstrated that the more men and women adhered to the  

masculine gender role, the higher their level of cardiovascular stress in response 

to a relatively masculine stress task. Together, these findings suggest that 

strong identification can result in exaggerated cardiovascular stress responsivity. 

Following on this suggestion and to the extent that exaggerated cardiovascular 

responding is related to the development of cardiovascular disease risk (Hurwitz 

& Schneiderman, 1998; Krantz & Manuck, 1984; Manuck, Kasprowicz, & Muldoon, 

1990; Matthews et al., 1986), it could be proposed that strong adherence to, for 

instance, gender role or cultural values, may place individuals at higher risk for 

the development of cardiovascular diseases. As the results of the present thesis 

do not provide evidence for this latter assumption, further research on this issue 

is warranted.

Social support paradigm

To gain more insight in individual differences in the buffering role of social support 

on cardiovascular responding to stressors, we examined possible moderating 

effects of type of support, gender role identification, and sex. In Chapter 6 we 

tested the hypothesis that gender role identification, more than sex, would 

moderate the buffering effect of social support on cardiovascular responding, 

and that to obtain optimal attenuating effects of social support, type of support 

provided should match type of support preferred in terms of one’s gender role 

identification. Specifically, it was expected that feminine individuals would benefit 

more from relatively direct support, whereas masculine individuals would benefit 

more from relatively indirect support.

Contrary to expectations, results did not reveal evidence for an overall buffering 

effect of social support on cardiovascular responding to the laboratory stressor 

that has been reported in previous studies (Lepore, 1998; Thorsteinsson & James, 

1999; Uchino, Cacioppo, & Kiecolt, 1996) nor for moderating effects of gender role 

identification whether or not in combination with type of support. This negative 

finding was explained by the use of a passive support paradigm (i.e., availability of 

social support without providing active supportive comments), possibly being too 

weak to induce the buffering effect of social support (Lepore, 1998).
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Despite the absence of an overall buffering effect of social support, results 

suggested a differential effect of type of support for men. Men who were asked 

to bring to mind a close friend showed smaller increases in cardiovascular 

responding to the laboratory stressor than men who either performed the task 

alone or were accompanied by a close friend. This finding was explained through 

masculine socialization rules with reference to social support behavior (Barbee 

et al., 1993; Belle, 1987). It was assumed that, in order to appear competent and 

independent, masculine individuals may have developed more indirect ways of 

obtaining support. Findings of our study suggested that to bring to mind a close 

friend during a stressful situation may reflect such an approach. For men, recalling 

a close friend may have served as a cue to imagine supportive behaviors and 

this may have contributed to less reactivity accordingly (Bloor, Uchino, Hicks, & 

Smith, 2004). The fact that the attenuating effect of mental support was yet absent 

for masculine individuals (as opposed to men) was explained by the method of 

classifying participants as masculine or feminine individuals (i.e., median split on 

GIAT scores).

Our results supported a beneficial effect of the availability of social support, 

without the actual presence of supportive others, and were in agreement with 

the results of previous research by Smith and colleagues (2004) demonstrating 

beneficial effects of mental support on cardiovascular responding. Based on the 

present results, it may be concluded that the mental activation of a close friend 

may be an easy and effective strategy to attenuate cardiovascular responding 

to a stressful situation, at least for men. This finding may be interpreted as a 

starting point for further research on possible moderating effects of gender role 

identification and different types of social support on the buffering role of social 

support on cardiovascular responding.

Further issues

Hemodynamic response pattern
To be able to model more specific mechanisms in individual differences in 

cardiovascular responding to laboratory stressors, besides examining heart rate 

and blood pressure responses, we also examined the hemodynamic parameters 

that underlie and regulate blood pressure responses, that is, cardiac output 

(CO) and total peripheral resistance (TPR). Although not consistently supported, 

it has been argued that the hemodynamic response pattern is task specific 

(Gregg, James, Matyas, & Thorsteinsson, 1999; Turner, 1994). With reference to 
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the match effects on cardiovascular responding, it was hypothesized that the 

effect of stressor relevance would be more pronounced on those hemodynamic  

parameters typically increased by the stress task. In Chapter 4 we used two 

laboratory stressors, the CPT and the n-back, that were assumed to differ in 

the hemodynamic response pattern they elicited. As expected, and in line with 

previous research (Allen, Stoney, Owens, & Matthews, 1993; Gregg et al., 1999; 

Saab et al., 1992; Sherwood, Dolan, & Light, 1990), increase in blood pressure 

induced by the CPT was vascular in nature, characterized by elevated TPR, and 

increase in blood pressure that was induced by the n-back was essentially cardiac 

in nature, characterized by elevated CO. However, contrary to the expectation, and 

contrary to the results of Kolk and van Well (2007) demonstrating match effects 

on the vascular parameter for the CPT, results of our study revealed match effects 

on CO (rather than on TPR) for the CPT, and mismatch effects on TPR (rather than 

on CO) for the n-back.

Furthermore, the study on match effects regarding ethnicity in which we used 

a public speaking task (Chapter 5) revealed a similar pattern of contrary results. 

As active stressors, such as a public speaking task, are assumed to elicit a cardiac 

response pattern, match effects could have been expected to be more pronounced 

on CO than on TPR. Nevertheless, contrary to the expectation, match effects were 

found on the vascular and not on the cardiac hemodynamic parameter. It should 

be noted that the public speaking task in this study elicited a mixed hemodynamic 

response pattern (i.e., elevation in CO as well as in TPR). Together, these findings 

suggest that the hemodynamic parameter, opposite to the one elevated by the 

stress task, is affected by stressor relevance. Although, at this stage, it is unclear 

why this pattern of results emerged, it provides an additional level of individual 

variation in hemodynamic responding.

In Chapter 6, we demonstrated a contrasting effect of social support on the 

underlying hemodynamic parameters of blood pressure changes. Mental support 

attenuated CO and increased TPR responses to the laboratory stressor in men. 

The observed pattern of reduction in CO that was accompanied by elevation in 

TPR is quite common though (i.e., vascular response). In the biopsychosocial 

model of arousal regulation proposed by Blascovich and colleagues (Blascovich & 

Tomaka, 1996; Kolk & van Well, 2007; Tomaka, Blascovich, Kibler, & Ernst, 1997), 

a predominantly vascular response pattern is thought to characterize threat. This 

finding, however, contrasts our assumption that the availability of social support 

(in this case mental support) enabled participants to reappraise the stressful 

encounter as a challenge rather than a threat (Lepore, 1998).
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At this stage, it remains unclear why the patterns of CO and TPR responding 

emerged. Nevertheless, these findings suggest individual variation in hemodynamic 

responding and may have implications for future research considering the relation 

between hemodynamic response patterns and vulnerability to health problems.

Subjective responses
In addition to the physiological stress measures, subjective ratings of stress were 

obtained too. With reference to the studies on stressor relevance and heightened 

responsivity (Chapters 4 and 5), as anticipated, results on physiological stress 

were not in line with those on self-reported experience of stress. This finding was 

explained by the appraisal of stressor relevance and cardiovascular responses being 

rather automatic processes versus the subjective rating of stress being a much 

more controlled process. It is generally recognized, for that matter, that the relation 

between physiological responsivity, on the one hand, and subjective arousal, on the 

other, is limited. On the other hand, the study on the stress-buffering role of social 

support (Chapter 6) revealed similar results on the physiological and self-reported 

stress measures. Future analyses on a possible mediating effect of self-reported 

stress on the attenuating effect of social support on cardiovascular responses 

may be of interest. In sum, based on the findings in the present thesis, it may 

be concluded that the self-reported experience of stress provided no additional 

insight concerning the paradigm on heightened cardiovascular responding, but 

might have some additional value in research on the attenuating effects of social 

support on cardiovascular responding.

Stress phases
The present thesis touched on the topic of examining different stress phases. 

In line with previous research (Lash, Eisler, & Southard, 1995; Lash, Gillespie, 

Eisler, & Southard, 1991), data of the present thesis showed that match/ 

mismatch effects not only occurred on cardiovascular responding during laboratory 

stress tasks, but also extended to the recovery phases. Results indicated that 

masculine participants showed elevated reactivity as well as slower recovery to a 

relatively masculine stressor (Chapter 3). Similarly, results demonstrated match 

and mismatch effects on cardiovascular responding during the actual CPT and 

n-back, respectively, but also on cardiovascular responses 10 to 15 min after the 

actual stressors had ended (Chapter 4). Moreover, data of Chapter 4 also provided 

some evidence for match/mismatch effects on cardiovascular levels in anticipation 

of the actual stressors. Together, these findings suggest that the effects of stressor 
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relevance may persist longer than the stressor itself. Elevated cardiovascular 

levels in anticipation to a stressful encounter or delayed recovery from a stressful 

encounter lengthen the period of stress reactivity. This prolonged reactivity may 

possibly contribute to the development of cardiovascular diseases. Together, 

thorough study of anticipation and recovery patterns may provide promising 

opportunities for maximizing stress reactivity research.

Limitations

The findings of the present thesis should be interpreted with, at least, the 

following limitations in mind. A first limitation relates to the manipulation check 

on stressor relevance. Following previous research (e.g., Lash et al, 1991, 1995) 

we used a relatively direct manipulation check by means of a post-experimental 

questionnaire. Nonetheless, in both studies on the effects of stressor relevance 

(Chapters 4 and 5), we were not able to demonstrate the effectiveness of the 

experimental manipulation, as participants’ rating on the manipulation check did 

not differ across experimental condition. As opposed to the conclusion that the 

manipulation did not work, with hindsight, we argue that the manipulation check 

was inappropriate. We assumed that the appraisal of the stressor as relevant and the 

subsequent exaggerated cardiovascular responses are rather automatic processes. 

Therefore, we believe that the relative direct manipulation check by means of the 

post-experimental questionnaire is rather insensitive to detect the manipulation 

of stressor relevance. At this stage, we cannot think of an alternative manipulation 

check. However, we think that applying a more indirect measurement procedure 

should improve measuring the effectiveness in manipulating stressor relevance.

A second limitation to this thesis is the ecological validity of the stress protocols. 

Laboratory scenarios of stressful situations that were used in the experimental 

studies (particularly with reference to the CPT, that is, putting one’s hand in ice 

water) may not resemble typical stressful situations that people encounter in 

real-life. Previous research indicated that a social stressor (i.e., speech task) is 

perceived more similar to real-life stressors than other standard laboratory stress 

tasks (Waldstein, Neumann, Burns, & Maier, 1998). Therefore, the use of a social 

stressor is thought to improve ecological validity of laboratory reactivity assessment 

procedures. Another, but related, problem concerns agreement between different 

types of stressors. Most studies presented in the present thesis were conducted 

on one stress task only. We should, however, be cautious to equate the reactivity 

findings on one task with reactivity to other tasks as underlying automatic 
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mechanisms may differ (Allen, Boquet, & Shelley, 1991). Results of Chapter 4 

demonstrated the importance of stress testing across different stress tasks as 

the occurrence of match or mismatch effects on the magnitude of cardiovascular 

responding depended on type of stressor under investigation.

A third limitation is that no conclusions may be drawn on the contribution of 

match/mismatch effects on the reactivity-disease link on the basis of the findings 

of the present thesis. This thesis lacks prospective data linking increased reactivity 

(along with the interactive contribution of personal characteristics and stressor 

relevance) to the emergence of disease. Future research may undertake such 

prospective studies.

Subsequently, although results of the present thesis supported the utility of 

the Implicit Association Test (IAT; Greenwald et al., 1998), several limitations to 

this test procedure should be noted. First, it is not entirely clear how the IAT works. 

Several cognitive mechanisms underlying the IAT have been suggested though, 

including, figure-ground asymmetry (Rothermund & Wentura, 2001), criterion 

shift (Brendl, Markman, & Messner, 2001), task-switching (Mierke & Klauer, 2003), 

and acquired meaning of response keys (de Houwer, 2001).

Another limitation to the IAT is its relative nature. The IAT assesses relative 

strength of pairs of associations. In the studies presented in the present thesis, 

the GIAT associated the concepts Me and Not me with Masculine versus Feminine 

and the CIAT associated the concepts Me and Not me with Dutch versus Turkish. 

Whereas ‘masculine versus feminine’ is though to reflect a logical and appropriate 

comparison category, the ‘Dutch versus Turkish’ comparison may be debatable. 

A high score on the CIAT indicated strong identification with the Dutch culture 

relative to the Turkish culture, and similarly, a low score on the CIAT indicated 

strong identification with the Turkish culture relative to the Dutch culture. It could 

be argued that, rather than assessing relative ethnic identification, it would be 

more interesting to assess identification with a single ethnic group (e.g., Dutch or 

Turkish). Unfortunately the IAT procedure does not allow for such an estimate.

 A final limitation relates to recoding the IAT. De Houwer (2003) proposed 

that, in performing the IAT, participants may try to simplify the task by recoding  

the assignment (i.e., press left key for all positive stimuli, press right key for 

all negative stimuli). He then argued that, though recoding can be based on 

the association one tries to measure, the validity of the IAT effect is reduced 

when recoding is based on information that is not related to the association of 

interest. It is yet unclear to which extent this latter recoding actually occurs in IAT 

assessment.
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Future research

There are several areas of interest along with recommendations for future research. 

Findings of the present thesis provided further evidence for the interactive 

contribution of stressor relevance and individual characteristics on the magnitude 

of cardiovascular responding to laboratory stressors. However, which combination 

(i.e., match or mismatch) increased the stress response differed by stressor type. 

An explanation for these discrepant match/mismatch effects in terms of different 

task demands (i.e., passive vs. active) turned out to be untenable. This finding 

highlight the need for future research focused to unravel the specific conditions 

under which match or mismatch effects are more likely to heighten cardiovascular 

stress responding.

Another fruitful area of future research may relate to the stress-buffering effect 

of social support and possible moderating effects of gender role identification, 

sex, and type of stressor. In the study described in Chapter 6 we already made 

a start. Findings of this study revealed that, for men only, mental activation of a 

close friend attenuated cardiovascular responding, whereas the presence of a close 

friend did not. Based on this finding, it may be concluded that mental activation 

of a close friend may be an easy and effective strategy to attenuate cardiovascular 

responding to a stressful situation, at least for men. Awaiting replication, this 

interesting result needs to be interpreted cautiously. Nevertheless, the finding 

may be interpreted as a starting point for future research. In such research it 

would also be interesting to study the role of active versus passive support in 

combination with gender role identification and sex. Except for the foregoing effect, 

findings of our study did not clearly support the buffering effect of social support 

on cardiovascular stress. We argued that this finding may be accounted for by our 

choice for a passive support paradigm (Lepore, 1998). We made social support 

available by the presence or mental activation of a close friend, as opposed to 

active support paradigms in which active supportive comments or gestures are 

given. Like this, our manipulation of support may have been to weak to elicit 

the intended stress-buffering effect, in particular for women (who may be used 

to more active types of support). To sort out this possibility, future research on 

moderating effects of gender role identification and sex should make use of both 

passive and active support conditions.

To be able to more fully elucidate individual differences in cardiovascular 

recovery from a stressful situation, more sophisticated measures of recovery may 

be required. Our measure of recovery, computed as mean value over the last five 
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min of a 15-min period, lacked sensitivity to reflect the dynamic nature of recovery 

processes from stressor responses. As a new approach to better capture the 

pattern of changing physiological activation in recovery processes, Christenfeld, 

Glynn, and Gerin (2000) proposed a curve-fitting method, followed by Llabre and 

colleagues (2004; 2001) who proposed latent growth curve modelling. Applying 

these novel approaches to recovery measurement in future stress-testing research 

may contribute to understanding the recovery process and its possible association 

to disease outcomes.

Another direction for future research would be to study effects of stressor 

relevance and individual characteristics on cardiovascular responding as occurs in 

real-life. In the present thesis, individual differences in cardiovascular responding 

to stressful situations were assessed in the laboratory only. However, laboratory 

reactivity may not necessarily reflect reactivity as it occurs outside the laboratory 

(Pickering & Gerin, 1990; Turner et al., 1994). More research is needed that takes 

into account cardiovascular responding to stressful encounters as occurs in the 

real-world. An optimal approach would be to conduct ambulatory studies in which 

physiological responses are measured throughout the day, along with a detailed 

diary and time report of daily activities and incidents, together with personality 

measures.

To resolve the aforementioned methodological problems of the IAT (Greenwald 

et al., 1998), de Houwer has modified the IAT and developed an alternative measure, 

the Extrinsic Affective Simon Task (EAST; de Houwer, 2003). In contrast to the 

IAT, the EAST is a nonrelative measure that allows for the assessment of single 

associations as well as multiple associations. De Houwer further argued that the 

EAST is less likely than the IAT to be influenced by recoding strategies based on 

nonassociative features. Another alternative to the IAT, is the single target IAT 

designed by Wigboldus (2002). Similar to the EAST, this instrument allows for the 

assessment of automatic associations to a single target category. With reference 

to the indirect assessment of ethnic identification, rather than assessing relative 

ethnic identification by means of the IAT (e.g., identification with the Dutch culture 

relative to Turkish culture), future research may benefit from applying one of the 

modified IATs, thereby being able to obtain more absolute estimates of ethnic 

identification (e.g., degree of identification with the Dutch culture, or with the 

Turkish culture).

Based on the findings presented in Chapter 4, a certain optimism regarding 

the innovative statistical approach in psychological research, that is to say the 

Bayesian model selection method (Klugkist, Laudy, & Hoijtink, 2005), is justified. 
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A Bayesian model selection procedure determines which theory, translated into 

one or more models that impose inequality constraints upon group means, fits 

the data best. It provides a measure for the relative fit for each of the models 

(i.e., posterior model probabilities). Major appeal of this approach is that theories 

can be tested directly (without the need for follow-up analyses such as planned 

comparisons or post-hoc testing) and that several – competing – theories can 

be evaluated within one and the same analysis. In future psychological research, 

other researchers may find this novel statistical approach a helpful alternative for 

the use of p-values in traditional hypothesis testing. Its utility is certainly worth 

examining.

Conclusion

It would be presumptuous to argue that laboratory experiments as ours can 

explain complex and extensive systems of cardiovascular responding to stressful 

situations. Nevertheless, based on the findings of the present thesis, some 

modest conclusions about mechanisms that increase of decrease cardiovascular 

stress reactivity may be drawn. First, it may be concluded that the magnitude 

of cardiovascular responses depends on a combination of stressor relevance on 

the one hand and individual characteristics on the other. Nevertheless, based on 

the findings of the present thesis, the exact conditions under which a match or a 

mismatch between stressor relevance and individual characteristics is more likely 

to be predictive of heightened cardiovascular responding remain unclear. Second, 

findings of the present thesis provide some evidence to conclude that mental 

activation of a close friend may be an easy and effective strategy to attenuate 

cardiovascular responding to a stressful situation, at least for men. In addition, 

based on the findings of the present thesis it may be concluded that the general 

purpose IAT is a valuable measurement tool in research on the association between 

individual characteristics and cardiovascular responding to stressful situations. We 

hope that the studies presented in the present thesis will inspire other researchers 

and that the findings of the present thesis in some way or another will contribute 

to more understanding to the stress-disease link.
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Differences in stress responses: 
Match effects in gender, ethnicity, and social support

From time to time we all experience STRESS. Experiencing a stressful situation 

activates and prepares our body to meet the challenging or threatening situation. It 

is thought that there is an optimal level of stress that enables a person to function 

most effectively. However, too much stress can wear our body down, leading to 

negative health effects, accordingly.

Based on previous research it can be concluded that cardiovascular reactivity 

mediates the relationship between stressors and cardiovascular diseases. 

Cardiovascular reactivity refers to changes in the cardiovascular system (e.g., 

heart rate and blood pressure) in response to exposure to stressors. It has been 

posed that individuals who respond to stressful situations with excessive increases 

in heart rate and blood pressure are at increased risk for the development of 

cardiovascular diseases. The present thesis focuses on individual differences 

in cardiovascular responding to stressful situations. The aim of this thesis is to 

advance understanding of the mechanisms that affect cardiovascular responding.

In Chapter 1 the term cardiovascular reactivity is introduced and factors and 

mechanisms that possibly affect cardiovascular reactivity are discussed. The 

match paradigm is described as a mechanism that increases cardiovascular 

reactivity. Within the match paradigm higher cardiovascular responding is 

expected when stressor relevance matches one’s identity (e.g., in terms of gender 

role identification or ethnic identification). Then social support is discussed as 

a buffering mechanism on the degree of cardiovascular responding. This model 

posits that, under stress, the presence of social support may reduce cardiovascular 

reactivity. The introducing chapter further touches on some improvements on 

previous research and gives an outline of the studies that are reported in the 

present thesis.

In Chapter 2 the Dutch version of the Masculine and Feminine Gender Role 

Stress (GRS) is investigated. With this measurement tool, developed in the United 

States, gender role identification is assessed by the estimation of how stressful 

it is to deviate from a gender role. The GRS scales contain items that describe 

situations that elicit stress in relation to the perceived failure to meet the standards 

of the masculine or feminine gender role. The Dutch version of the GRS scales was 

administered in a large sample of Dutch students. Results of this study support 

the original 5-factor structure of both GRS scales and support the conclusion that 

the Dutch version of this measurement instrument is reliable and valid.
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In Chapter 3 several direct and indirect measurement procedures of gender 

role identification are examined. Three direct and two indirect instruments 

of gender role identification were administered in a sample of students. 

Participants were also exposed to a relative masculine stressor. For all gender 

role identification measures a sex difference was expected, that is, men are more 

likely to identify with the masculine gender role than women, whereas women 

are more likely to identify with the feminine gender role than men. Moreover, 

greater sex differences were expected on the indirect than on the direct gender 

role identification measures. Furthermore, it was investigated whether the direct 

and indirect measures of gender role identification tap the same, or different, 

underlying constructs of gender role identification. It was expected that the three 

direct measures would constitute one construct, whereas the indirect measures 

would constitute another. Finally, the different gender role identification measures 

were evaluated as predictors of cardiovascular responses on the psychological 

stressor that was relatively masculine. It was expected that the more individuals 

adhere to the masculine gender (and the less strongly to the feminine gender role), 

the higher their cardiovascular responding on the relatively masculine stressor. 

Furthermore, it was expected that indirect measures would be better predictors of 

the cardiovascular responses than direct measures.

Results of this study largely support the hypotheses. Main finding of the study 

was that one of the indirect measures, that is, the Gender Implicit Association 

Test (GIAT), is a promising instrument to provide an estimate of gender role 

identification. Of all gender role identification measures the GIAT was most 

sensitive to sex differences. More importantly, the GIAT was the only significant 

predictor of cardiovascular responding during and after the relatively masculine 

stressor. The more individuals adhered to the masculine gender role the higher 

their systolic blood pressure during and after the stressor. Another important 

finding is that direct and indirect instruments tap different underlying constructs 

of gender role identification that are nevertheless positively correlated.

In Chapters 4 and 5 individual differences in cardiovascular responding are 

examined using a match paradigm. Following previous research, in Chapter 4 the 

match paradigm was applied to the research field of sex and gender. The aim of 

this study was to replicate the sex and gender match effects on the magnitude 

of cardiovascular responding as reported in previous research. Furthermore, 

extensions and improvements on previous research were applied, for instance, 

by (a) addressing the surplus value of a gender match effect over a sex match 

effect by using a fully crossed sex by gender design and a new statistical approach 
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(Bayesian model selection procedure), (b) besides examining heart rate and blood 

pressure, studying the underlying hemodynamic response pattern as well, and (c) 

measuring gender role identification with the use of a direct instrument (i.e., GRS 

scales) as well as an indirect instrument (i.e., the GIAT).

Healthy participants were exposed to two stressors, that is, the cold pressor 

test (CPT; this task required participants to put their right hand in a bucket of 

ice water) and the n-back (during this task a series of digits was presented and 

participants were required to indicate whether each digit was similar to the one 

that was presented three digits before). The gender relevance of the stressors 

was manipulated by presenting participants, ad random, a masculine relevant, a 

feminine relevant, or a neutral introduction to the stressor. The central hypothesis 

of this study was that a match between the gender relevance of the stressor 

and one’s sex or one’s gender role identification (sex match and gender match, 

respectively) would elicit relatively higher cardiovascular responses, and that 

gender match effects would be stronger than sex match effects.

As expected, results show stronger cardiovascular responding for the CPT in 

the case of a gender match effect. Contrary, results for the n-back reveal stronger 

cardiovascular responding due to sex mismatch and gender mismatch effects. 

These discrepant match and mismatch effects are discussed in terms of differential 

task appraisal (i.e., threat vs. challenge). Another important finding of this study 

is that results again support the success of measuring gender role identification 

indirectly by means of the GIAT.

In Chapter 5 the match paradigm is applied to another research area, that is, to 

the research area of culture. In this chapter two experiments are reported in which 

the match paradigm was used to examine ethnic differences in cardiovascular 

responding. The central hypothesis was that a match between ethnicity and 

the ethnic relevance of a stressor would elicit relatively stronger cardiovascular 

responses.

In experiment 1, healthy volunteers of Dutch, Turkish, or Moroccan background 

(based on country of birth of both parents) were exposed to a CPT. The ethnic 

relevance of the stressor was manipulated by presenting, ad random, a Dutch 

relevant or a Turkish/Moroccan relevant introduction to the stressor. Results of 

this study do not support the hypothesis. This finding is attributed to a number of 

methodological limitations.

A second experiment was conducted in which the methodological problems 

of the previous experiment were resolved. In Experiment 2, healthy volunteers 

of Dutch or Turkish background were exposed to a stressful speaking task. 
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Participants were asked to take the role of job applicant and to give a speech in 

front of a selection committee. The ethnic relevance of the speech was manipulated 

by varying the job requirements in Dutch relevant or Turkish relevant. Participants 

received, ad random, the Dutch relevant or the Turkish relevant job requirements. 

Besides ethnic background, ethnic identification with the Dutch or Turkish culture 

was determined (with the use of a Culture Implicit Association Test; CIAT).

As expected, participants of Turkish background showed higher cardiovascular 

reactivity to the speech than participants of Dutch background in the Turkish 

relevant condition, but not in the Dutch relevant condition. Furthermore, the 

stronger participants identified with either the Dutch or Turkish culture, the higher 

their cardiovascular reactivity to the speech in the Dutch relevant and Turkish 

relevant condition, respectively. Findings were more robust when the match effect 

involved ethnic identification, rather than when the match effect involved ethnic 

group. Together, these findings seem to indicate that the match paradigm, as 

demonstrated in the field of sex and gender, applies to the field of culture too, and 

that the match paradigm reflects a general model for increased cardiovascular 

responding to stressors.

The focus of Chapter 6 is on social support. Results of previous research have 

generally demonstrated that social support (present or mentally activated) reduces 

cardiovascular responding to stressful encounters. In Chapter 6 a study is presented 

on type of support, gender role identification, and sex as moderating factors on the 

stress-buffering effect of social support. Healthy participants were exposed to a 

stressful speaking task. Participants were randomly assigned to a friend condition, 

mental condition, or control condition. Individuals in the friend condition were 

asked to bring a close friend to the laboratory (direct support), individuals in the 

mental condition were asked to mentally activate a close friend (indirect support), 

and individuals in the control condition performed the task alone without any 

instruction regarding social support. Gender role identification was assessed 

using the GIAT. It was hypothesized that (a) gender role identification, rather 

than sex, would moderate the buffering effect of social support on cardiovascular 

responding and (b) to obtain optimal buffering effects of social support, type of 

support provided (direct vs. indirect) should match type of support preferred in 

terms of one’s gender role identification. Based on socialization processes it was 

expected that feminine participants would benefit more from social support than 

masculine participants. Furthermore, it was expected that feminine participants 

would benefit more from direct support, whereas masculine participants would 

benefit more from indirect support.
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Contrary to the results of previous research and contrary to the expectations, 

results of the current study do not reveal evidence for an overall buffering effect 

of social support on cardiovascular responding. Also no moderating effects of 

gender role identification are found, whether or not in combination with type 

of support. Despite the absence of an overall buffering effect of social support, 

results suggest a differential effect of type of support for men, but not for women. 

For men, mental activation of a close friend lowered cardiovascular reactivity to 

the laboratory stressor, whereas the presence of a close friend did not. For women 

both type of support were ineffective. These findings suggest that pathways linking 

social support and health may differ between men and women.

In Chapter 7 the main findings and conclusions of this thesis are discussed. 

First, it is concluded that the magnitude of cardiovascular responding depends on 

a combination of stressor relevance on the one hand and individual characteristics 

on the other. Nevertheless, based on the findings of the present thesis, the exact 

conditions under which a match or a mismatch between stressor relevance 

and individual characteristics is more likely to be predictive of heightened 

cardiovascular responding remain unclear. Second, findings of the present thesis 

provide some evidence to conclude that mental activation of a close friend may 

be an easy and effective strategy to attenuate cardiovascular responding to a 

stressful encounter, at least for men. In addition, based on the findings of the 

present thesis, it is concluded that the general purpose Implicit Association Test 

is a valuable measurement tool in research on the association between individual 

characteristics and cardiovascular responding to stressful situations. Moreover, in 

the concluding chapter several limitations to the studies reported in the present 

thesis are given as well as suggestions for further research.





Samenvatting  
[Summary in Dutch]
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Verschillen in stress responses: 
Match effecten in gender, etniciteit, en sociale steun

Van tijd tot tijd staan we er allemaal aan bloot: STRESS. Het meemaken van 

stressvolle gebeurtenissen activeert ons lichaam en stelt ons in staat het hoofd 

te bieden aan de uitdagende of bedreigende situaties. In sommige gevallen leiden 

stressvolle gebeurtenissen tot versterkte alertheid en verhoogde concentratie 

waardoor we zelfs beter kunnen functioneren en presteren. Maar, een teveel 

aan stress kan ons lichaam uitputten en daarmee negatieve effecten op onze 

gezondheid hebben.

Op basis van eerder onderzoek kan afgeleid worden dat cardiovasculaire 

reactiviteit mogelijk een rol speelt in de relatie tussen stressvolle gebeurtenissen 

en ziekte. Met cardiovasculaire reactiviteit worden veranderingen in het hart- en 

vaatstelsel (o.a., hartslag en bloeddruk) als reactie op een stressvolle gebeurtenis 

bedoeld. Verondersteld wordt dat personen die met relatief sterkere toenamen in 

hartslag en bloeddruk reageren op stressvolle gebeurtenissen, meer kans hebben 

op het ontwikkelen van hart- en vaatziekten. In dit proefschrift staan individuele 

verschillen in de mate van cardiovasculaire responsen op stressvolle situaties 

centraal. Het doel is meer inzicht te verkrijgen in mechanismen die de mate van 

cardiovasculaire reactiviteit bepalen.

In Hoofdstuk 1 wordt de term cardiovasculaire reactiviteit geïntroduceerd en 

worden factoren en mechanismen besproken die mogelijk individuele verschillen 

in de mate van cardiovasculaire reactiviteit bepalen. Zo wordt aan de hand van 

het match paradigma een mechanisme beschreven waardoor cardiovasculaire 

reactiviteit kan toenemen. In het match paradigma wordt er van uitgegaan dat 

personen een relatief sterkere cardiovasculaire stress reactie laten zien wanneer 

de relevantie van de stressvolle situatie ‘matcht’ met iemands identiteit (b.v., 

in termen van gender rol identificatie of etnische identificatie). Vervolgens 

wordt sociale steun besproken als een dempend mechanisme op de mate 

van cardiovasculaire reactiviteit. Binnen het sociale steun paradigma wordt 

er van uitgegaan dat de aanwezigheid van sociale steun tijdens een stressvolle 

gebeurtenis de cardiovasculaire stress reactie kan verlagen. Verder wordt in het 

inleidende hoofdstuk een aantal verbeteringen op voorgaand onderzoek aangestipt 

en wordt een overzicht gegeven van de onderzoeken die in dit proefschrift worden 

gerapporteerd.

In Hoofdstuk 2 wordt de Nederlandse versie van de Mannelijke en Vrouwelijke 

Gender Rol Stress (GRS) vragenlijsten onder de loep genomen. Met dit, in Amerika 
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ontwikkeld, meetinstrument wordt de mate van gender rol identificatie gemeten 

door na te gaan hoe stressvol iemand het vindt af te wijken van een gender rol. 

De GRS vragenlijsten bevatten items die situaties beschrijven waarin personen 

niet in staat zijn te voldoen aan de eisen die gesteld worden aan de mannelijke 

of vrouwelijke gender rol. De Nederlandse versie van de GRS vragenlijsten werd 

onder een grote groep Nederlandse studenten afgenomen. De resultaten van deze 

studie ondersteunden de originele 5-factor structuur van beide GRS vragenlijsten 

en leidden tot de conclusie dat de Nederlandse versie van dit meetinstrument 

betrouwbaar en valide is.

In Hoofdstuk 3 wordt de relatie tussen verschillende directe en indirecte 

meetinstrumenten van gender rol identificatie onderzocht. Bij een groep studenten 

werden drie directe meetinstrumenten en twee indirecte meetinstrumenten van 

gender rol identificatie afgenomen. Tevens werden deelnemers aan dit onderzoek 

blootgesteld aan een relatief mannelijk relevante stress taak. Voor alle gender rol 

identificatie instrumenten werd een sekse verschil verwacht, waarbij verwacht 

werd dat mannen zich meer zouden identificeren met de mannelijke gender rol 

dan vrouwen terwijl vrouwen zich meer zouden identificeren met de vrouwelijke 

gender rol dan mannen. Daarnaast werd verwacht dat, vergeleken met de directe 

meetinstrumenten, de indirecte meetinstrumenten sterkere sekse effecten zouden 

laten zien. Verder werd onderzocht of de directe en indirecte meetinstrumenten 

verschillende onderliggende constructen van gender rol identificatie maten. 

Verwacht werd dat de drie directe meetinstrumenten samen een construct 

vormden terwijl de twee indirecte meetinstrumenten een ander construct vormden. 

Tot slot werden de verschillende meetinstrumenten van gender rol identificatie 

onderzocht als voorspellers voor de mate van cardiovasculaire reactiviteit op de 

relatief mannelijk relevante stress taak. Verwacht werd dat naarmate personen zich 

meer met de mannelijke gender rol identificeerden (en minder met de vrouwelijke 

gender rol), des te sterker de toename in cardiovasculaire stress response op de 

stress taak zou zijn. Daarbij werd verwacht dat de indirecte meetinstrumenten 

betere voorspellers zouden zijn dan de directe meetinstrumenten.

In grote lijnen komen de resultaten van dit onderzoek overeen met de 

verwachtingen. De meest belangrijke bevinding is dat één van de indirecte 

meetinstrumenten, dat is, de Gender Impliciete Associatie Test (GIAT), een 

veelbelovend meetinstrument is voor gebruik in onderzoek naar gender rol 

identificatie. Van alle onderzochte meetinstrumenten van gender rol identificatie 

was de GIAT het meest gevoelig voor sekse verschillen en, belangrijker, was de 

GIAT de enige significante voorspeller van cardiovasculaire reactiviteit tijdens 
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en na de relatief mannelijk relevante stress taak. Des te sterker proefpersonen 

zich identificeerden met de mannelijke gender rol des te hoger was hun systole 

bloeddruk tijdens en na de stress taak. Een andere belangrijke bevinding is dat de 

scores op de directe instrumenten als één construct en de scores op de indirecte 

instrumenten als een ander construct van gender rol identificatie gezien kunnen 

worden (beide constructen waren overigens positief gecorreleerd).

In Hoofdstukken 4 en 5 worden individuele verschillen in cardiovasculaire 

reactiviteit onderzocht met behulp van het match paradigma. In navolging van 

eerder onderzoek wordt het match paradigma in Hoofdstuk 4 toegepast op het 

gebied van sekse en gender. Het doel van deze studie was het repliceren van 

sekse en gender match effecten op de mate van cardiovasculaire reactiviteit zoals 

gerapporteerd in eerder onderzoek. Verder werd geprobeerd verbeteringen en 

aanvullingen aan te brengen op de experimentele designs zoals gebruikt in eerder 

onderzoek, waaronder, bijvoorbeeld, (a) het gebruik van een volledig sekse bij 

gender design in combinatie met een nieuwe statistische benadering (Bayesiaans 

model selectie procedure) waarmee de meerwaarde van het gender match 

effect over het sekse match effect onderzocht kon worden, (b) naast hartslag 

en bloeddruk, het analyseren van het onderliggend hemodynamisch response 

patroon, en (c) het gebruik van zowel een direct instrument (i.e., de GRS schalen) 

als een indirect instrument voor het meten van gender rol identificatie (i.e., de 

GIAT).

Een groep gezonde proefpersonen werd aan twee stress taken onderworpen, 

namelijk, de cold pressor test (CPT; waarbij proefpersonen gevraagd werd de 

rechterhand in een bak met ijswater te houden) en de n-back (waarbij proefpersonen 

een reeks getallen te zien kregen en gevraagd werd na ieder getal aan te geven of 

het getal overeen kwam met het getal drie getallen terug). De gender relevantie 

van beide stresstaken werd gemanipuleerd door proefpersonen ad random 

een mannelijk relevante introductie, een vrouwelijke relevante introductie, of 

een gender neutrale introductie van de stress taak aan te bieden. De centrale 

hypothese van dit onderzoek was dat een match tussen de gender relevantie van 

de stress taak en iemands sekse of gender rol identificatie (sekse en gender match, 

respectievelijk) een relatief sterkere cardiovasculaire stress respons zou uitlokken, 

en dat de invloed van match effecten op de mate van cardiovasculaire reactiviteit 

sterker zouden zijn in het geval van een gender match dan in het geval van een 

sekse match.

Zoals verwacht werd, lieten de resultaten van de CPT sterkere cardiovasculaire 

stress reacties zien als gevolg van een gender match. Resultaten op de n-back, 
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echter, lieten sterkere cardiovasculaire stress reacties zien als gevolg van een sekse 

mismatch en een gender mismatch. Deze wisselende match en mismatch effecten 

worden besproken aan de hand van een mogelijk verschil in taak waardering (i.e., 

bedreiging vs. uitdaging). Een andere belangrijke bevinding van deze studie is dat 

de resultaten opnieuw de bruikbaarheid van het indirecte meetinstrument van 

gender rol identificatie, de GIAT, ondersteunen.

In Hoofdstuk 5 wordt het match paradigma toegepast op een ander 

onderzoeksgebied, namelijk, op dat van cultuur. In het hoofdstuk worden twee 

experimenten gerapporteerd waarin het match paradigma gebruikt werd om 

etnische verschillen in cardiovasculaire reactiviteit te onderzoeken. De centrale 

hypothese was dat een match tussen etniciteit en de etnische relevantie van een 

stress taak relatief sterkere cardiovasculaire stress reacties zou uitlokken.

In Experiment 1 werden gezonde proefpersonen van Nederlandse, Turkse, 

of Marokkaanse afkomst (gebaseerd op het geboorteland van beide ouders) 

blootgesteld aan een stress taak, de CPT. De etnische relevantie van deze stress 

taak werd gemanipuleerd door proefpersonen ad random een Nederlands relevante 

introductie of een Turks/Marokkaans relevante introductie van de stress taak aan 

te bieden. Resultaten van dit experiment gaven geen aanleiding tot ondersteuning 

van de match hypothese. Deze bevinding wordt toegeschreven aan een aantal 

methodologische beperkingen.

Vervolgens werd een tweede experiment uitgevoerd waarin de methodologische 

beperkingen van het voorgaande experiment werden opgelost. In Experiment 2 

werden gezonde proefpersonen van Nederlandse of Turkse afkomst onderworpen 

aan een stressvolle spreektaak. Proefpersonen werd gevraagd de rol van sollicitant 

in te nemen en zich te presenteren voor een sollicitatiecommissie. De relevantie 

van de spreektaak werd gemanipuleerd door de functie-eisen van de te vervullen 

positie te variëren in Nederlands relevant of Turks relevant. Proefpersonen kregen 

ad random de Nederlands relevante of de Turks relevante functie-eisen aangeboden. 

Naast etnische afkomst werd de mate van identificatie met de Nederlandse of 

Turkse cultuur bepaald (d.m.v. een Cultuur Impliciete Associatie Test; CIAT).

Zoals verwacht werd, laten de resultaten zien dat proefpersonen van Turkse 

afkomst gemiddeld een significant hogere cardiovasculaire stress respons hadden 

dan proefpersonen van Nederlandse afkomst wanneer de spreek taak gepresenteerd 

werd als Turks relevant, maar niet wanneer de spreektaak gepresenteerd werd 

als Nederlands relevant. Bovendien laten de resultaten zien dat des te sterker 

proefpersonen zich identificeerden met de Turkse of de Nederlandse cultuur, 

des te sterker hun cardiovasculaire stress respons op de, respectievelijk, Turks 
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relevante en Nederlands relevante spreektaak. Het match effect dat betrekking 

had op identificatie met de Nederlandse of Turkse cultuur bleek meer invloed te 

hebben op de mate van cardiovasculaire stress dan het match effect met etnische 

groep. Deze resultaten samen bevatten aanwijzingen dat het match paradigma, 

zoals toegepast en ondersteund op het gebied van sekse en gender, ook opgaat 

op het gebied van cultuur, en dat het match paradigma mogelijk een algemeen 

model voor verhoogde cardiovasculaire stress reacties weerspiegelt.

In Hoofdstuk 6 ligt de focus op sociale steun. Eerder onderzoek heeft 

aangetoond dat sociale steun (aanwezig of mentaal) de cardiovasculaire reactie op 

een stressvolle gebeurtenis kan verlagen. Hoofdstuk 6 presenteert een onderzoek 

naar de rol van type steun, gender rol identificatie, en sekse als modererende 

factoren op de stress verlagende werking van sociale steun. Een groep gezonde 

proefpersonen werd onderworpen aan een stressvolle spreektaak. Proefpersonen 

werden ad random ingedeeld in een vriend conditie, een mentale conditie, of een 

controle conditie. Personen in de vriend conditie werd gevraagd een goede vriend 

mee te nemen naar het laboratorium (directe steun), personen in de mentale 

conditie werd gevraagd aan een goede vriend te denken (indirecte steun), en 

personen in de controle conditie kregen geen sociale steun aangeboden. Gender 

rol identificatie werd gemeten aan de hand van de GIAT. We toetsten de hypothese 

dat (a) gender rol identificatie, meer dan sekse, een modererende rol zou spelen 

in de relatie tussen sociale steun en de mate van cardiovasculaire stress, en (b) om 

optimaal verlagende effecten van sociale steun te verkrijgen, type steun (direct vs. 

indirect) zou moeten passen binnen iemands gender rol. Op basis van gender rol 

socialisatie processen werd verwacht dat vrouwelijke proefpersonen meer zouden 

profiteren van sociale steun dan mannelijke proefpersonen. Verder werd verwacht 

dat vrouwelijke proefpersonen de meeste baat zouden hebben bij directe steun, 

terwijl mannelijke proefpersonen de meeste baat zouden hebben bij indirecte 

steun.

In tegenstelling tot resultaten uit eerder onderzoek, laten de resultaten uit dit 

onderzoek geen algemeen verlagend effect van sociale steun op de cardiovasculaire 

stress respons zien. Ook het verwachte modererende effect van gender rol 

identificatie, al dan niet in combinatie met type steun, werd niet gevonden. 

Desalniettemin, laten de resultaten van dit onderzoek een verschillend effect van 

type steun zien voor mannen, maar niet voor vrouwen. Voor mannen verlaagde het 

denken aan een goede vriend, maar niet de aanwezigheid van een goede vriend, de 

cardiovasculaire stress repons tijdens de spreektaak. Voor vrouwen, daarentegen, 

bleken beide vormen van steun niet werkzaam. Deze resultaten suggereren dat 
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het mechanisme van sociale steun op gezondheid verschilt tussen mannen en 

vrouwen.

In Hoofdstuk 7 wordt een overzicht gegeven van de belangrijkste resultaten en 

conclusies van dit proefschrift. Ten eerste wordt geconcludeerd dat de grootte van 

de cardiovasculaire stress reactie afhangt van een combinatie van de relevantie 

van de stressvolle situatie aan de ene kant, en persoonlijke eigenschappen aan 

de andere kant. Op basis van de resultaten uit dit proefschrift kan echter niet 

duidelijk voorspeld worden onder welke omstandigheden een match of een 

mismatch tussen stressor relevantie en persoonlijke eigenschappen met grotere 

waarschijnlijkheid het niveau van de cardiovasculaire stress reactie verhoogt. Ten 

tweede wordt op basis van de bevindingen uit dit proefschrift geconcludeerd dat 

voor mannen het denken aan een vriend een makkelijke en effectieve strategie kan 

zijn om de cardiovasculaire reactie op een stressvolle gebeurtenis te verlagen. Tot 

slot wordt op basis van de bevindingen uit dit proefschrift geconcludeerd dat een 

Impliciete Associatie Test een bruikbaar onderzoeksinstrument is voor het meten 

van persoonlijke eigenschappen in onderzoek naar de relatie tussen persoonlijke 

eigenschappen en cardiovasculaire reacties op stressvolle gebeurtenissen. Het 

hoofdstuk wordt afgesloten met enkele beperkingen aan het onderzoek dat werd 

beschreven in dit proefschrift en suggesties voor volgend onderzoek.
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