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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 
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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 



127

0

250

500

750

1000

1250

Friend Mental Control

Condition

TP
R

(d
yn

.s
/c

m
5 )

*

****

Men
Women

-0.5

0

0.5

1.0

1.5

2.0

Friend Mental Control

Condition

C
O

(l
/m

in
)

*

 **

Men
Women
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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. 



131

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.




