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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 



86

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.
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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.




