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SUMMARY

In two studies, saliva cortisol responses to the psychological stress of public speaking and mental
arithmetic were investigated in women using oral contraceptives (OC; n = 28) and in control women
{n = 29). While no significant differences in baseline levels were observed, altered adrenocortical
responses were found in OC users. These women showed significantly attenuated cortisol responses
to the experimental stressor in both studies, with peak cortisol levels only slightly elevated above
baseline levels. These differences could not be attributed to affective responses as indicated in
ratings on visual analogue scales assessing subjective stress responses (Study 2). A comparision
between control women and men (n = 19) again revealed the previously reported result of larger
cortisol responses to psychological stress in males. We conclude that the use of OC may interfer
with the adrenocortical response to psychological stress and should therefore be viewed as an
important intervening variable. While it appears that differences at a supra-adrenal site is responsible
for the observed cortisol hyporesponsiveness in OC users, the physiological mechanisms remain
to be elucidated.
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INTRODUCTION

IT 1s WIDELY accepted that the use of estrogen-containing oral contraceptives (OC) leads
to a variety of endocrine alterations in the female organism. Among multiple other
hormones, total blood cortisol levels have been repeatedly reported to increase in OC
users, which is most probably due to the increased hepatic production of corticosteroid
binding globulin (CBG; Ansseau et al., 1993; Comitini et al., 1989; Cullberg, 1985; Fuji-
moto et al., 1986; Hammerstein et al., 1993; Lentjes et al., 1993; Maes et al., 1992;
Meulenberg et al., 1987; Moltz & Kaiser, 1984; Nickelsen et al., 1989; Palatsi et al.,
1986; Tiller et al., 1988; Trossarelli et al., 1991; van der Vange et al., 1990; Vining et
al., 1983). However, resting unbound (‘‘free’’) cortisol levels assessed from saliva sam-
ples, appear to be less affected by increased CBG levels. Although two laboratories
reported slightly higher early morning salivary cortisol levels in OC users (Meulenberg
et al., 1987; Meulenberg & Hofman, 1990; Nickelsen et al., 1989), no differences in

Address correspondence and reprint requests to: Prof. Dr. D.H. Hellhammer, University of Trier,
Universitaetsring 15, D-54286 Trier, Germany; E-mail: Kirschba@Pcmail.uni-trier.de.

509



510 C. KIRSCHBAUM et al.

baseline levels were observed in other investigations (Allolio et al., 1986; Evans et al.,
1984; Kirschbaum & Hellhammer, 1989; Scott et al., 1990; Vining et al., 1983; Walker
et al., 1978).

Compared with the impact of OC on baseline cortisol levels, possible differences in
adrenocortical responsiveness have received little attention in the past. Only one study
reported an altered cortisol response to physical stress in OC users. Investigating the
steroid response to mild and heavy treadmill exercise in seven OC and eight controls,
Bonen and co-workers (1991) did not observe a significant rise in cortisol levels in OC
users.

Prompted by the observation of a trend towards attenuated cortisol responses in OC
users after psychological stress (Kirschbaum et al., in press),?1? we reanalyzed two
more recent experiments focusing on the possible influence of OC on adrenocortical
stress responses to psychological stimulation in a laboratory setting. It should be noted
that these studies were not originally designed to investigate the impact of OC use on
cortisol levels. Rather, these experiments were intended to find out if a slight modification
of an established stress protocol would yield similar endocrine effects as compared to
the original protocol (Kirschbaum et al., 1993). None of the data presented have been
published elsewhere.

METHODS

Subjects

Twelve healthy female students participated in Study 1. Six women were on OC
medication (mean age, SE: 23 + 0.7 years) while the other six subjects did not use OC
(mean age, SE: 23.3 = 0.6 years). In Study 2, 22 OC users (mean age, SE: 22.8 + 0.7
years) were compared with 23 control women (mean age, SE: 23.5 = 0.9 years) and 19
healthy men (mean age, SE: 23.3 = 0.7 years). In both studies, the OC users had been
using the medication for birth control purposes exclusively for at least six months prior
to entering the study. There are no data available on the specific medication used by the
women for contraception, neither the total duration of drug use, nor were cycle phases
recorded. All participants were recruited by advertisement at the University of Trier.

According to self-report, all subjects were free of acute or chronic diseases. Four
subjects in Study 1 and 19 subjects in Study 2 were smokers. Chi-square analysis revealed
no significant differences for the number of smokers in the respective experimental groups
(OC users vs. nonusers, women vs. men; all p > .10). All subjects provided written
informed consent before entering the study. The study protocol was approved by the
University of Trier ethics committee.

Stress Protocol

In both studies, the *‘Trier Social Stress Test’” (TSST) was used for induction of
psychological stress in a laboratory setting. The TSST has been found to reliably induce
psychological and endocrine stress responses in different populations of healthy adults.
The stress protocol mainly consists of a brief stress anticipation period, a public speaking
task (5 min) and mental arithmetic (5 min) in front of an audience. For a more detailed
description of the TSST protocol and its evaluation see Kirschbaum et al. (1993). The
stress protocol employed here slightly differed from the original protocol in that the
subjects prepared their talks in the same room in which the talks were to be delivered.
The “‘panel”’ (audience) was present during the anticipation period. The TSST was
applied during late afternoon hours (1600-1900h) in both studies.






