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Abstract

Gender moderates psychophysiological responses to stress. In addition to the hormonal background, different
psychological states related to social stressors, such as anxiety and mood, could affect this response. The purpose of
this study was to examine the existence of gender differences in the cardiovascular and electrodermal responses to a
speech task and their relationship with anxiety and the mood variations experienced. For this, non-specific skin
conductance responses (NSRs), heart rate (HR), and finger pulse volume (FPV) were measured at rest, and during
preparation, task and recovery periods of an academic career speech in undergraduate men (n = 15) and women
(n = 23), with assessment of changes in the state version of the State—Trait Anxiety Inventory (STAI-S) and in the
Profile of Mood States (POMS) questionnaires. Men and women did not differ in trait anxiety, hostility /aggressive-
ness, or in the appraisal of the task, which were evaluated with the trait version of the State—Trait Anxiety Inventory
(STAI-T), the Buss and Durkee Hostility Inventory (BDHI), and a self-report elaborated by ourselves, respectively.
Women had higher FPV in all periods except during the task, and were more reactive to the stressor in state anxiety,
and in the amplitude of NSRs. No gender differences for HR and for the frequency of NSRs were found. Anxiety and
mood states were differently related to cardiovascular and electrodermal measurements in men and women. Further
studies should consider the hormonal variations in addition to the psychological dimensions, in order to offer a more
integrative perspective of the complex responses to stress. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

Studying the psychophysiological responses to
social stressors in the laboratory provides infor-
mation as to how people react when confronted
with different controlled situations that simulate
what could occur in real daily life. Public speak-
ing is a powerful psychosocial stressor (Saab et
al., 1989; Girdler et al., 1990), which includes
different tasks, such as stressful interviews, mari-
tal and family interactions, discussions or role-
plays concerning everyday problems, and speech,
among others (Smith et al., 1996). Since speech
tasks produce an enhanced cardiovascular reactiv-
ity (AI'Absi et al., 1997), they have been widely
used to study the predisposition to suffer cardio-
vascular disorders (Krittayaphong et al., 1995).

Interest in gender in studying stress reactivity
has increased (Matthews et al., 1991; Lash et al.,
1995; Davis and Matthews, 1996; Steptoe et al.,
1996, 2000; Girdler et al., 1997; Salvador et al., in
press), possibly in an attempt to throw more light
on the underlying mechanisms involved. The
higher rate of cardiovascular disorders in men
than in women (Lundberg, 1998) has been associ-
ated with higher levels of testosterone in men
(Cohen and Hickman, 1987; Haffner et al., 1988),
or with a buffering effect of female sex hormones
(Polefrone and Manuck, 1987; Saab, 1989). It has
also been linked to the psychological aspects of
job demands, which are rapidly changing, with
more and more women employed in the same
jobs as men (Frankenhaeuser, 1991).

In general, women react to laboratory stressors
with higher heart rate (HR) responses (Stoney et
al., 1987; Girdler et al., 1990; Lester et al., 1994;
Fichera and Andreassi, 2000), whereas men show
greater blood pressure (BP) (Lawler et al., 1995;
Shapiro et al., 1995; Steptoe et al., 1996; Fichera
and Andreassi, 2000) and finger pulse volume
(FPV) changes (Benschop et al., 1998), although
various studies have not found any significant
differences (Lash et al., 1991; Girdler et al., 1993;
Parker Jones et al., 1996). Greater levels of uri-
nary excretion of epinephrine (Barnett et al., 1987)
and of peripheral alpha- and beta-adrenergic re-
ceptors (Freedman et al., 1987) in men than in
women when confronting laboratory stressors may

help to explain the higher BP reactivity in the
former (Fichera and Andreassi, 2000). In women,
decreased vagal activity in response stress may
underlie the greater HR reactivity (Collins and
Frankenhaeuser, 1978). Furthermore, it has been
recently suggested that gender may be a con-
founding factor in the relationship between HR
reactivity and variability (Sharpley et al., 2000).

Electrodermal activity (EDA) has been used as
a clinical index of several stress-related psy-
chophysiological disorders (Hugdahl, 1995). Elec-
trodermal responses to laboratory stressors, such
as stressful films (Kohler et al., 1995), the Stroop
task (Guirado et al., 1995; Moya-Albiol et al.,
2001; Salvador et al., in press), or an electric
shock (Boucsein, 1992) have been analyzed, but
few studies have included this measure in re-
sponse to a public speaking task (Knight and
Borden, 1979; Puigcerver et al., 1989). Its associa-
tion with physiological parameters apart from car-
diovascular measures is still little known (Carver
and Scheier, 1994). In neutral conditions, men
usually have higher EDA than women
(Martinez-Selva et al., 1987); however, in some
situations, such as the threat of an electric shock
(Kopacz and Smith, 1971), women may be more
responsive to environmental conditions (Venables
and Mitchell, 1996). To our knowledge, no studies
have compared the EDA responses to a speech
task in men and women.

Psychological states are considered to be im-
portant moderators of the physiological responses
to social stressors. In both men and women, anxi-
ety has been related to higher electrodermal
(Naveteur and Freixa-Baqué, 1987) and cardio-
vascular responses (Lang et al., 1983; Matthews et
al., 1986; Saab et al., 1989; Heimberg et al., 1990)
to social stressors, but not always (Knight and
Borden, 1979; McKinney et al., 1983; Puigcerver
et al., 1989; Baggett et al, 1996). In general,
public speaking produces a worsening of mood,
although it can be relatively independent of the
cardiovascular stress responses (Bongard et al.,
1997). In previous studies, we have not found any
association in men (Moya-Albiol et al., 2001), but
women who had worse mood showed lower HR,
and higher EDA in response to the Stroop task
(unpublished data), suggesting a different pattern
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of association between physiological and mood
variables for each gender. Moreover, in response
to a mental arithmetic task, harassed men showed
largest reactivity in cortisol and in diastolic BP,
whereas harassed women showed a more
pronounced response in HR and self-reported
hostility (Earle et al., 1999). In another study,
women reported more tension, distress and fear
than men during the presentation of filmed vi-
gnettes of socially stressful situations (Morris-
Prather et al., 1996). These results have all con-
tributed to link negative affect and gender with
the development of cardiovascular diseases. Nev-
ertheless, how anxiety and mood states may mod-
erate gender differences in autonomic responses
to public speaking tasks is not known.

The main purpose of this study is to examine
gender differences in several physiological re-
sponses to a speech task. In addition to HR and
FPV as cardiovascular measures, amplitude and
frequency of non-specific skin conductance re-
sponses (NSRs) have been included to further
investigate gender differences in stress reactivity.
We hypothesized higher HR and EDA responses
in women, but higher FPV responses in men,
following the findings reported in the literature.
The study also attempted to advance our under-
standing of the underlying mechanisms and speci-
fically to throw more light on the role of emotio-
nal dimensions as moderators of gender differ-
ences. We hypothesized that physiological respon-
ses are mediated by changes in state anxiety and
mood, at least in women. Taking into account the
above-mentioned results, we would expect a dif-
ferent pattern of association for each gender in
response to the speech task, these emotional as-
pects being more related to the autonomic re-
sponses in women than in men. With this in view,
NSRs, HR, and FPV were measured during an
academic career speech in undergraduate stu-
dents, while state anxiety and mood were evalu-
ated before and after the task. Trait anxiety,
hostility and aggressiveness were measured to
control their influence on gender autonomic dif-
ferences. Several characteristics of the task and
the performance (such as motivation, perception
of effort, or degree of perceived stress, among
others) were also assessed.

Table 1
Mean (S.D.) of anthropometric characteristics and trait ques-
tionnaires

Men Women
(n=15) (n=23)
Age (years) 23.07(2.99) 22.39 (1.64)
Height (m)* 1.78 (0.09) 1.62 (0.06)
Weight (kg)* 76.47 (10.77) 55.13 (6.04)
BMI (kg/m*)* 24.04 (2.58) 20.90 (1.69)
STAI trait 19.27 (10.96) 17.69 (7.85)
BDHI total 30.67 (13.04) 31.48 (8.70)
BDHI assault 2.33(2.05) 2.87(2.05)
BDHI verbal hostility 6.93 (2.55) 7.69 (2.26)
BDHI indirect hostility 5.07(2.12) 5.04 (1.58)
BDHI suspicion 2.80 (2.40) 2.17(2.14)
BDHI resentment 2.07 (1.49) 2.09 (1.78)
BDHI irritability 5.47(3.07) 5.91(2.59
BDHI negativism 2.73(1.39) 2.22(1.20)
BDHI guilt 3.27(2.63) 3.48 (1.90)
*P <0.01
2. Method

2.1. Subjects

The final sample of this study was composed of
38 undergraduate students of the Faculty of Psy-
chology of the University of Valencia (15 males
and 23 females) who participated voluntarily in
the study. Subjects’ average for age was 22.66
years (S.D.=2.26) and for body mass index 22.14
kg m~2 (S.D.=2.58). Table 1 provides anthropo-
metric characteristics for men and women. Sub-
jects were initially screened using a general ques-
tionnaire to evaluate habits, health aspects and
drug intake. They were healthy, right-handed, and
free of drugs and the women did not take contra-
ceptives. After checking for the absence of physi-
cal activity 12 h prior to testing, they signed an
informed consent.

2.2. Self-reports

Trait anxiety, as well as hostility and aggressive-
ness, were evaluated by the Spanish versions of
the Trait version of the State—Trait Anxiety In-
ventory (STAI-T) (Spielberger et al., 1970) and of
the Buss and Durkee Hostility Inventory (BDHI)
(Buss and Durkee, 1957), respectively. The State
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version of the State—Trait Anxiety Inventory
(STAI-S) (Spielberger et al., 1970) was used to
evaluate state anxiety.

Mood was evaluated by the ‘right now’ version
of the Profile of Mood States (POMS) (McNair et
al., 1971), which is composed of six subscales:
tension; depression; anger; vigor; fatigue; and
confusion. A total measure was also computed by
adding up all but the vigor scale. The higher the
total score, the worse is the mood.

The task and performance were assessed by a
list of nine items based on previous studies (Bag-
gett et al., 1996). The Likert items, ranked by a
five-point scale, assessed: motivation; perception
of effort; degree of perceived stress; task dif-
ficulty; evaluation of their own performance; frus-
tration developed due to the task; expected out-
come of the evaluation; and internal and external
attribution.

2.3. Procedure

After arriving at the laboratory, subjects were
instructed about the questionnaires they had to
fill in. Experimental sessions were carried out in
the morning from 09:00 to 13:00 h. Subjects were
accommodated in a first room where they com-
pleted the STAI-S and the POMS questionnaires
(pre). After washing their hands, they were taken
into the next room, where the recording phase
was performed. This room was sound-attenuated
and temperature-controlled (21 + 2°C), and light
was kept constant throughout all sessions. Elec-
trodes were attached and subjects were strongly
encouraged to be comfortable and relaxed. They
remained in this situation for 10 min, but only the
last 5 min were recorded to obtain baseline levels
(rest period). Afterwards, recording was stopped
and the experimenter gave the following instruc-
tions: ‘You have 2.5 min to prepare a speech of
2.5 min duration on this topic (the experimenter
gave them a paper where aspects of academic
careers were listed), which will be evaluated by a
teacher according to its consistency, adequacy
and argumentative structure. Your performance
will be considered for your academic qualifica-
tion’. When the 2.5-min had elapsed (preparation
period), recording was briefly interrupted while

the evaluator went into the experimental room
and sat in front of the subject. The experimenter
told the subject to start and the need to speak for
the entire 2.5-min period was strongly empha-
sized. To enhance the stress of the situation the
tape- and video-recording apparatus was switched
on in sight of the subject at this moment. The
evaluator did not speak or provide any facial
expressions, but took notes during the speech.
After these 2.5 min (task period), the evaluator
left the room and the subject remained for an-
other 5 min without stimulation (recovery period).
During the 20-min that each experimental session
lasted, data were continuously recorded and mon-
itored out of sight of the subject. Afterwards,
subjects were immediately taken back into the
first room where they completed the STAI-S
(post), the POMS (post), and the items referring
to appraisal of the situation. Furthermore, the
STAI-T and the BDHI self-reports were adminis-
tered.

2.4. Electrophysiological recording

Two Ag/AgCl electrodes (TSD103A) with a
contact area of 6 mm in diameter were used to
measure NSRs. Adhesive collars were used to
locate the electrodes on the middle phalanxes of
the index and thumb fingers of the non-dominant
hand. Hypoallergenic gel (G100) was used as con-
tact medium between skin and electrode. A skin
conductance module (GSR100A) amplified the
electrical signal by a circuit of a constant voltage
below 0.5 V.

A photoelectric transducer (TS100A) was used
to evaluate changes in FPV. It was attached by an
adhesive collar to the distal phalanx of the index
finger of the dominant hand. Variations in the
FPV were acquired by a photopletysmograph am-
plifier (PPG100A), and the magnitude of the pulse
was determined by the difference between the
lowest point and its peak. HR was extrapolated
from FPV data by AcqKnowledge software.

NSRs and FPV modules were a part of a physi-
ological recording system composed of 16 mod-
ules (BIOPAC Systems Inc., Santa Barbara, CA
93117). This system was connected to a signal
pre-amplifier (universal interface module,
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UIM100), and this in turn to a computer (PC-486)
which contained hardware adapted to acquisition
of data (MP100) and software prepared for storing
data (AcgKnowledge for Windows).

2.5. Data reduction and analysis

The physiological recording system registered
10 data points s~! for each variable. ‘Rest’ period
was reduced to 3 representative min, ‘prepara-
tion’ to 1.5 min, ‘task’ to 1.5 min and ‘recovery’ to
3 min using AcqKnowledge software. HR, FPV,
and NSRs were counted in 30-s sequences (six
sequences for rest and recovery periods and three
for preparation and task) coinciding with the
beginning, the middle and the end of the condi-
tion. The selection of data was made taking into
account previous research, the selected minutes
being the most representative of the cardiovascu-
lar and electrodermal responses. They were the
most stable minutes, because they were free of
artifacts. This method has been previously used in
several studies which have used similar variables
(Puigcerver et al., 1989; Stein and Boutcher, 1993;
Baggett et al., 1996).

Any artifact-free change in skin conductance
equal to or higher than 0.05 wQ~' was con-
sidered to be a response. Two different measure-
ments of NSRs, amplitude and frequency, were
recorded, the former being expressed in Q™!
and the latter in number of responses. FPV was
expressed in V and HR in beats min~'.

Gender differences in psychological traits
(anxiety, hostility and aggressiveness), and in ap-
praisal were examined by one-way ANOVAs.
ANOVAs of repeated measures with ‘period’
(rest, preparation, task, and recovery) as within-
subjects factor, and ‘gender’ as between-subjects
factor on HR, FPV, and NSRs were carried out.
Greenhouse—Geisser adjustments for degree of
freedom were carried out. Following this proce-
dure, simple main-effect tests between periods
were performed by repeated-measures ANOVAs.
For mood and state—anxiety scores, ANOVAs of
repeated measures (pre and post) with ‘gender’ as
between-subjects factor were performed. Post hoc
analyses were carried out by one-way ANOVA. In
order to control potential basal differences, AN-

Table 2
Mean (S.D.) of appraisal scores

Men Women

(n=15) (n=23)
Motivation 4.20 (0.56) 3.69 (0.97)
Effort 2.93 (0.96) 2.69 (1.10)
Stress 2.80 (1.26) 3.39(1.03)
Difficulty 1.87 (1.06) 2.30(0.97)
Performance 3.60 (0.74) 3.26 (0.91)
Frustration 1.73 (1.10) 1.87 (1.18)
Evaluation 3.00 (0.92) 3.00 (0.90)
Internal attribution 3.57(0.92) 3.50 (1.02)
External attribution 2.07 (0.86) 2.31(0.89)

COVAs were also carried out using baseline val-
ues as covariate.

Spearman rank correlation tests were carried
out to examine relationships between physiologi-
cal variables and anxiety and mood states. Only
the total POMS score was considered.

All statistical analyses were performed with
spss 8.0 for Windows. The alpha level was fixed at
0.05. Data are expressed as mean + S.D.

3. Results
3.1. Psychological traits

No significant differences between men and
women in the STAI-T and in the total and dif-
ferent scales of the BDHI inventory appeared
(Table 1). No gender differences were found with
regards to appraisal scores (Table 2).

3.2. Stress period

3.2.1. State anxiety and mood

There were no significant differences between
men and women in state anxiety and mood at
baseline. For state anxiety (Fig. 1), a significant
effect for the ‘gender X time’ interaction was
found [ F(1,36) = 4.87, P < 0.03], with a significant
increase in women [F(1,22) = 4.30, P < 0.05] and
no significant decrease in men. However, only a
significant effect for ‘time’ was found for anger
[F(1,36) = 4.31, P < 0.045], depression [F(1,36) =
9.05, P <0.005] and fatigue [F(1,36) = 6.08, P <
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Fig. 1. Basal and post-task state anxiety for men and women.

0.019], scales with decreases in both groups (Fig.
2).

For both state anxiety and mood, the same
results were found when baseline values were
included as covariates.

3.2.2. Cardiovascular activity

For both HR and FPV (Fig. 3), the laboratory
stressor proved to be efficient, since the factor
‘period’ was significant [F(1.40,50.47) = 23.12, P
<0.001 and F(1.51,54.58) =3.58, P <0.05, re-
spectively]. Subjects showed a significant incre-
ment in HR while they prepared [ F(1,37) = 41.47,
P <0.001] and presented the speech [F(1,37) =
2491, P < 0.001] in comparison to the rest period,
with higher values in task than in preparation
[F(1,37) = 5.59, P < 0.02]. Moreover, recovery HR
levels were significantly lower than those during
rest [F(1,37) = 877, P < 0.005], preparation
[F(1,37) = 62.23, P <0.001], and task [F(1,37) =
32.65, P <0.001] periods. For FPV, a significant
diminution in task compared to preparation
[F(1,37) =9.03, P<0.005], and an increase in
recovery in regard to the task values [F(1,37) =
23.35, P < 0.001] were found, with recovery levels
being significantly higher than those of the prepa-
ration period [ F(1,37) = 15.46, P < 0.001].

The factor ‘gender’ was significant only for

FPV [F(1,36) = 8.04, P < 0.007]. Post hoc analysis
showed that FPV values were significantly higher
for women in rest [F(1,37)=4.78, P <0.03],
preparation [ F(1,37) = 4.57, P < 0.04], and recov-
ery [F(1,37) = 6.00, P < 0.02] periods. When base-
line values were employed as covariate, significant
effects for ‘gender’ disappeared.

3.2.3. Electrodermal measures

The public speaking task proved to be efficient
in eliciting the expected results (Fig. 4), since for
both amplitude and frequency of NSRs the factor
‘period’ was significant [F(2.32,83.60) = 40.33, P
<0.001 and F(2.07,74.57) = 124.59, P <0.001].
Post hoc analyses showed a significant increase in
preparation [F(1,37) = 51.73, P < 0.001 and
F(1,37) = 117.53, P < 0.001, respectively] and task
periods [ F(1,37) = 60.77, P < 0.001 and F(1,37) =
138.07, P < 0.001] compared to the rest period, a
significant increase in task period compared to
preparation [F(1,37) = 13.16, P < 0.001 and
F(1,37) =15.79, P <0.001], and a significant
diminution in recovery with respect to prepara-
tion [F(1,37)=34.27, P<0.001 and F(1,37) =
290.02, P < 0.001, respectively] and task [F(1,37)
=67.20, P<0.001 and F(1,37)=232.72, P<
0.001, respectively] periods.

No significant baseline gender differences for
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Fig. 2. Basal and post-task mood for men and women.

either amplitude or frequency of NSRs were
found. The interaction ‘gender X period’ resulted
in significant effects for the amplitude of NSRs
[F(2.32,83.60) = 3.21, P <0.04], but no differ-
ences were found in the case of frequency. Post
hoc analyses indicated that only in the task period
did women show significantly higher amplitude of
NSRs than men [ F(1,37) = 4.34, P < 0.04]. Includ-
ing baseline values as covariates, the same results
were found in the frequency, but a tendency to

significance was found in the amplitude [F(1,37)
=3.37, P<0.07].

3.3. Relationships between psychological states and
physiological variables

Only in women did negative emotions experi-
enced before the task correlate significantly with
physiological measures. Concretely, pre-task anxi-
ety (STAI-S) correlated positively with NSRs am-
plitude during preparation (r = 0.41, P < 0.05) and
with HR in every period (r=0.71, P <0.001,
r=20.70, P <0.001, r=0.54, P<0.007 and r=
0.78, P <0.001 for rest, preparation, task and
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Fig. 3. HR and FPV during rest, preparation, task and recov-
ery periods of the speech for men and women. When baseline
values of FPV were employed as covariate, significant effects
for ‘gender’ disappeared.
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Fig. 4. Amplitude and frequency of NSRs during rest, prepa-
ration, task and recovery periods of the speech for men and
women.

recovery, respectively). Also, the POMS-t score
correlated positively with HR in rest and recovery
periods (r=0.42, P<0.047, and r=0.58, P<
0.004, respectively). After the task, anxiety was
positively correlated to HR during recovery (r =
0.47, P<0.024), and negatively to FPV during
rest and recovery (r = —0.55, P < 0.006, and r =
—0.43, P <0.04, respectively). There was also a
positive correlation between mood after the task
and HR during recovery (r = 0.54, P < 0.007).

On the other hand, significant correlations ap-
peared only in men after the public speaking task.
Anxiety was positively correlated to FPV during
the task period (r =0.613, P <0.015), and nega-
tive mood (POMS-t) was negatively associated
with NSRs frequency during recovery (r = —0.51,
P <0.05).

The statistic Fisher’s Z was employed to com-
pare the pattern of relationships in men and
women. The pattern of correlations between pre-
task anxiety and HR was significantly different
(Z =243, 2.38, 2.38 and 2.97 for rest, prepara-
tion, task, and recovery periods, respectively; P <
0.05), as well as that between post-task anxiety
and FPV (Z = —2.33, —4.32 and —2.45 for rest,
task, and recovery periods, respectively; P < 0.05).
Moreover, the correlation between POMS-t be-
fore the speech and HR during recovery was also
significantly different for men and women (Z =
2.14; P <0.05).

4. Discussion

Our results show gender differences in au-
tonomic reactivity to public speaking and point to
the sensitivity of electrodermal measures together
with cardiovascular variables as indices of these
differences. They also offer interesting gender-
dependent patterns of relationship between anxi-
ety and mood states, and cardiovascular and elec-
trodermal stress responses.

We have found a HR increase during the
preparation and speech with respect to the rest
period, which is in agreement with previous stud-
ies (Sgoutas-Emch et al., 1994; Kirschbaum et al.,
1995; Al’'Absi et al., 1997), whereas 5 min after
the task, the subjects had recovered the initial
HR levels, as in other studies (Steptoe et al.,
1990, 1993). Although it has been assumed that
women have higher HR reactivity to laboratory
stressors than men (Stoney et al., 1987; Girdler et
al., 1990; Lester et al., 1994; Fichera and An-
dreassi, 2000), other studies have described the
opposite trend (Lash et al., 1991; Girdler et al.,
1993; Parker Jones et al., 1996). We have not
found HR gender differences, but FPV amplitude
was significantly higher for women during rest,
preparation and recovery periods of the speech.
Only in the task period were the differences
attenuated, which suggests that they have a higher
vasoconstriction than men in this kind of task, in
accordance with another study which has re-
ported higher FPV responses to stress in men
(Benschop et al., 1998). Nevertheless, no gender
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differences were found for FPV after covariating
the baseline values.

In general, laboratory tasks elicit an increase in
the EDA during the performance compared to
rest (Siddle et al., 1996) and preparation (Puig-
cerver et al., 1989) periods, followed by a de-
crease when the task is finished (Kohler et al.,
1995). This pattern has also been found in this
experiment for both amplitude and frequency of
NSRs. Concerning gender differences, women
showed higher NSRs amplitude during the speech
task than men, an effect which is not due to
differences in baseline values. This pattern has
been previously found, but after using anx-
iogenous tasks, such as the threat of an electric
shock (Kopacz and Smith, 1971). It is important
to take these results into account, due to the fact
that it has not been considered that EDA could
be moderated by gender in response to social
stressors, such as the speech task. Nevertheless,
after a standard stimulus tape, females have
shown larger skin conductance responses than
males (Venables and Mitchell, 1996). In addition,
it is worth noting that only amplitude, but not
frequency, of NSRs was different, which shows
that it is important to include more than one
measure to evaluate psychophysiological changes
in response to stressors.

Men and women showed similar hostility, ag-
gressiveness and guilt when evaluated through
the BDHI. Hostility and anger are the psychologi-
cal dimensions most frequently associated with
cardiovascular diseases in men and women
(Greenglass, 1996; Houston et al., 1997; Bongard
et al., 1998). In the laboratory, hostility has not
been associated with heightened CVR to traditio-
nal non-social tasks, but has been related to reac-
tivity in interpersonal contexts (Suls and Wan,
1993). In a previous study, men showed greater
BP reactivity and women greater HR reactivity in
response to a public speaking task, but personal-
ity did not play a role, except for highly hostile
men (Fichera and Andreassi, 2000). These men
had a larger increase in diastolic BP than those
showing low hostility, but the HR reactivity was
not significantly different between them. Trait
anxiety may moderate the psychophysiological re-
sponses to stressful situations (Naveteur and

Freixa-Baqué, 1987), but gender differences in
this trait aspect or in the appraisal of the situa-
tion have not been found. Hence, gender differ-
ences in the physiological responsiveness to the
speech were not due to differences in hostility,
aggressiveness, trait anxiety or appraisal, as has
been shown by the BDHI, STAI, and appraisal
scores.

There is empirical evidence of a significant
relationship between anxiety and coronary heart
disease (Kawachi et al., 1994; Greenglass, 1996),
which makes it more relevant to consider this
variable in studying stress responsiveness. In our
study, changes in state anxiety were significantly
higher in women compared with men, which indi-
cates that the former are more sensitive to this
stressor, as has been previously mentioned (Saab
et al., 1989; Allen et al., 1993). A specific pattern
of relationships in each gender was also found. In
women, the basal anxiety was positively corre-
lated to the amplitude of NSRs during the prepa-
ration and to HR along all periods. In addition,
post-stressor scores were also positively corre-
lated to HR during recovery, but negatively to
FPV during rest and recovery. In another experi-
ment, women with higher STAI-S scores had
higher cardiovascular responses during the per-
formance of a public speaking task (Saab et al.,
1989). As in other studies, men did not show
significant correlations between state anxiety and
HR (Puigcerver et al., 1989; Baggett et al., 1996),
but a positive correlation between STAI-S (post)
and FPV during task was obtained. Anxiety and
HR response were positively related only in
women, and the pattern of relationships between
FPV and state anxiety is inverse in men and
women. Anxiety plays a clearer role when study-
ing the cardiovascular response to the speech task
in women than in men.

Research relating mood and electrophysiologi-
cal responses to social stressors is scarce, with
most investigation focused on depressive patients.
In this study, no gender differences in mood were
detected before and after the task, but a different
association between mood and electrophysiologi-
cal responses has been found for each gender.
Our results differ from those reported by others,
which indicated that mood and cardiovascular
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responses to public speaking tasks can be rela-
tively independent (Bongard et al., 1997). Never-
theless, a recent study has found that apathy was
significantly correlated with HR reactivity, but
not with electrodermal reactivity in patients with
acquired brain damage (Andersson et al., 1999).
For women, a worse mood was related to higher
HR. Similarly, harassed women showed higher
HR reactivity in response to a mental arithmetic
task than harassed men (Earle et al., 1999). In
addition, in patients with cardiovascular diseases,
those who had higher scores in negative mood
showed higher HR responses to a public speaking
task (Sheffield et al., 1998). In men, as opposed to
women, mood was related to electrophysiological
variables when it was measured after the speech
and showed lower NSRs frequency during recov-
ery, a pattern which could be related to that
reported in depressive patients, who had lower
skin conductance basal levels than healthy sub-
jects (Miquel et al., 1999). This inhibition has
been explained by inhibitory mechanisms in the
information processing of the central nervous sys-
tem (Boucsein, 1992).

The pattern of relationships between anxiety
and mood states and cardiovascular and elec-
trodermal measures in response to a speech task
further our knowledge of how the psychological
aspects may moderate gender differences in re-
sponse to stress. Experimental studies using anxi-
ety and mood as independent variables in both
men and women would clarify the findings de-
scribed in our study. Further research should also
consider hormonal gender differences and their
relationship to electrophysiological and psycho-
logical aspects. All this would offer a more inte-
grative perspective when studying gender differ-
ences in response to stress.

In conclusion, this study extends the gender
differences found in several cardiovascular vari-
ables to other psychophysiological measures, such
as NSRs and FPV, in response to a public speak-
ing task. In this sense, electrodermal responses
were higher in women as compared with men.
Women were more reactive in FPV than men;
nevertheless, in contrast to other research, no
gender differences for HR were found. Without
gender differences in trait anxiety, hostility and

appraisal, the influence of state anxiety and mood
for gender-dependent differences in response to
social stress is suggested by the different pattern
of relationship between these variables and car-
diovascular and electrodermal measures for men
and women. Both negative emotions, state anxiety
and mood are more related to the physiological
output in women than in men.
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