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The psychological and the hormonal response to a specific emotional stressor (a video 
film on treatment of infertility, pregnancy, and delivery) was investigated in 30 women 
and the responses were correlated with their trait anxiety level. The experiment included 
a resting period before and after the stressor. The psychological response, i.e., the change 
in state anxiety, was in phase with the stressor and varied with the trait anxiety level. 
The endocrinological response, i.e., the time courses of prolactin, cortisol, and testoster
one, was not in phase but varied with the trait anxiety level. It is suggested that psycholog
ical phenomena as anticipation, mental assimilation, and reflection could explain these 
findings, and that these should be taken into account when investigating the so-called 
"psychological" infertility. Fertil SteriI52:942, 1989 

Emotional stress has been suggested as a cause of 
infertility, but the evidence is scanty. Psychosocial 
contributions described anxiety, depression, low
ered self esteem, and social isolation in infertile 
women, without cause or effect suggestions.1 

Psychoanalytical studies, based on case reports, 
suggested that conflicting attitudes toward femi
nine role and motherhood could cause subfertility. 
Psychotherapeutical contributions recently sug
gested a positive effect of psychotherapy on fertil
ity.2 Recently, we demonstrated that the probabil
ity of conception is lower in women with a high 
trait anxiety.3 
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The mechanisms, however, by which stress could 
cause infertility remain unknown. Psychoendocri
nological reactions involving prolactin (PRL), cor
tisol, and testosterone (T) secretion have been sug
gested. Moderate and severe hyperprolactinemia 
cause anovulation and amenorrhea. Recently, even 
temporarily elevated PRL levels (nocturnal, pre
ovulatory, or early-follicular) were described to 
affect follicular maturation, ovulation, fertiliza
tion, and corpus luteum function.4-6 The hypotha
lamo-pituitary-adrenal axis could affect fertility: 
a direct gonadal effect of corticoid hormones, a 
corticosteroid-mediated decrease in pituitary re
sponsiveness to gonadotropin-releasing hormone 
(GnRH), and a centrally mediated inhibition of 
GnRH release was described.7 The association of 
infertility and hyperandrogenism is also quite fre
quent in women.s 

Hyperprolactinemia is associated with depres
sion and anxiety. Bromocriptin lowers prolactin 
concentrations and improves depression.9 The hy
pothalamo-pituitary-adrenal system is activated in 
stressful situations. Depression as well as anxiety 
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can be associated with an altered diurnal variation 
of cortisol secretion.10 The interaction between 
stress and testosterone secretion is controversial.ll 

Emotional stress thus clearly influences the se
cretion of some hormones. and trait anxiety influ
ences fertility. Because a group of women with 
"psychological" infertility cannot yet be identified, 
we investigated the correlation oftrait anxiety with 
psychological and endocrine responses to a specific 
emotional stressor, i.e., a video on infertility, preg
nancy, and delivery, in women attending the infer
tility clinic. 

MATERIALS AND METHODS 

Subjects 

Women attending the infertility clinic of the 
Leuven University Hospital Gasthuisberg for arti
ficial insemination (AID, n = 13) or for in vitro fer
tilization (IVF, n = 17) were invited to participate. 
The first 30 positive responders out of90 who were 
invited actually participated. 

All women had regular ovulatory cycles and were 
treated for primary infertility. The indication for 
IVF was male subfertility (n = 11), mechanical in
fertility (n = 4), or unexplained infertility (n = 2). 
In all women treated for male subfertility, no other 
obvious causes of infertility were found. The mean 
age of the women included was 29.7 ± 3.2 (±SD) 
years and the mean duration of their infertility was 
4.2 ± 2.2 years. 

The AID couples were found to have no psycho
logical contraindication for AID, as evaluated by 
an experienced psychiatrist of the Psychosomatic 
Unit of the Department of Obstetrics and Gynecol
ogy during a 1 hour semi-structurized interview. 
Thus all couples had a stable partner relationship 
without a manifest psychiatric disease. The deci
sion for AID was harmoniously taken with suffi
cient elaboration of the psychotrauma of male in
fertility. 

Design 

No drugs were taken for the last 72 hours. The 
psychoendocrinological experiment was performed 
in the early follicular phase (day 3.3 ± 1.2 of the 
menstrual cycle) and during the afternoon (be
tween 2 and 6 PM) to prevent menstrual cycle or 
diurnal variations in hormone concentrations or 
psychometric characteristics. 

Repetitive blood sampling (n = 14, numbered 0 

to 13) was performed at 15 minute intervals using 
an indwelling catheter. Sampling was started half 
an hour after venipuncture. 

A video on infertility, pregnancy, and delivery 
was used as a specific emotional stressor and was 
administered on an individual basis. The experi
ment consisted of 3 periods: a resting period (1 
hour; 15 minutes), the specific emotional stressor 
(1 hour), and a second resting period (1 hour). Dur
ing the resting periods, women were allowed to read 
magazines which were specifically checked for the 
absence of articles and pictures on pregnancy. 

The psychometric testing was done during the 30 
minutes between the placement ofthe catheter and 
the first blood collection. All tests were adminis
tered once, except the state anxiety. Because the 
state anxiety level fluctuates very quickly, it was 
measured three times, i.e., after the first resting pe
riod, after the video, and after the second resting 
period. 

Psychometric Tests 

To evaluate anxiety levels, personality, coping 
styles, and depression scales, the following four 
psychometric tests were used. 

Spielberger State Trait Anxiety Inventory (STAI) 

A Dutch translation of the ST AI was used.12 

Trait anxiety is defined as the general tendency of 
an individual to be upset in stressful situations, or 
as the mean level of anxiety over a longer period. It 
is considered as a personality trait. The test-retest 
reliability ranges from 0.92 (after 1.5 hour) to 0.75 
(after 118 days). State anxiety is defined as the mo
mentarily experienced anxiety. 

Amsterdamse Biografische Vragenlijst (ABV-B) 

The ABV -B is an adaptation ofthe Eysenck Per
sonality InventoryY It is a 117 -item scale and 
different aspects of the personality can be scored: 
neuroticism (N), neurosomatism (NS), extraver
sion (E), test attitude (T), social desirability (SW) 
and masculinity-feminity (MF). 

The test-retest reliability in women after 3 
weeks is 0.70 for N, 0.80 for NS, 0.83 for T, and 
0.87 for E. The validity of these subscales has been 
extensively documented.13 

Utrechtse Coping Vragenlijst (UCL) 

The UCL is a Dutch adaptation of the West
brook Coping Scale.14 Coping mechanisms are con-
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ceptualized as relatively stable personality traits, 
reflecting how a person copes with problems. The 
VCL consists of seven clusters of coping strategies: 
active coping, palliative reactions, avoiding reac
tions, social support seeking, depressive-regressive 
coping, expression of emotions or anger, and com
forting ideas. The test-retest reliability in women 
ranges from 0.76 to 0.43 after 6 weeks. 

Zung Depression Scale 

A Dutch translation of the Zung Depression 
Scale was used.15 When the index (= standardised 
transformation of the raw score) is equal or greater 
than 50, there is depressive disorder. 

Radioimmunoassay Methods 

Luteinizing hormone (LH) and PRL concentra
tions were assayed using the nonspecific LH assay 
and the PRL kits of Medgenix (Institute for radio
active elements, Fleurus, Belgium). Progesterone 
(P) and 17 B-estradiol (E2) concentrations were as
sayed using the P and the E2 kits of Biomerieux 
(Lyon, France). Follicle-stimulating hormone 
(FSH), T, and cortisol concentrations were as
sayed as described previously.16 

Statistical Methods 

Means ± standard deviation (SD) are listed un
less indicated otherwise. 

Kendall Tau rank correlation coefficients were 
used to investigate correlations between psycho
metric variables, and between psychometric vari
ables and hormone concentrations. 

Because the hormonal data have a non-Gaussian 
distribution, logarithmic transformation was per
formed before multivariate analysis of variance 
(manova) and one way analysis of variance (anova) 
were applicated using trait anxiety level as inde
pendent variable. 

For the visual clarity of the figures, however, a 
dichotomy was made, showing the linear values of 
the group with lower than median trait anxiety (n 
= 15) and the group with higher than median trait 
anxiety (n = 15). 

RESULTS 

The psychometric test profiles are similar in AID 
and IVF women. Depressive coping, however, is 
more pronounced in IVF women and their state 
anxiety is higher after the video (P < 0.05). 

Table 1 Psychometric Variables in the Investigated Women 
and the Kendall Tau Rank Correlation Coefficient With Trait 
Anxiety; for Comparison, the Means of the General 
Population Are Listed a 

All 
General womenb 

population (n = 30) r P 

Trait anxiety 38 38.8± 8.0 

Neuroticism (N) 50 61.8± 27.5 0.55 0.0000 
Neurosomaticism 

(NS) 50 47.9 ± 23.4 0.08 NS 
Extraversion (E) 50 55.3 ± 26.6 -0.11 NS 
Test attitude (T) 50 46.7 ± 26.6 -0.02 NS 
Masculinity 

femininity 
(MF) 50 51.9 ± 34 -0.32 0.01 

Social desirability 
(SW) 50 50.2 ± 27 -0.27 0.03 

Active coping 16 to 18 17.8± 2.8 0.03 NS 
Palliative coping 13 to 18 16.9± 2.3 -0.06 NS 
Avoiding 12 to 16 15.8± 3.8 0.32 0.02 
Social support 10 to 14 14.2± 4.7 0.39 0.005 
Depressive coping 10 to 12 12.1 ± 4.0 0.54 0.0001 
Expression of 

emotion 6to8 6.9± 2.3 0.19 NS 
Comforting ideas 11 to 14 12.8± 2.2 0.06 NS 

Zung depression <50 44.6± 8.1 0.17 NS 

a NS, not significant. 
b Values are means ± SD. 

Trait anxiety is not related to the cause of infer
tility. The trait anxiety of the 24 women attending 
the clinic for male infertility is 38.4 ± 7.0, whereas 
the trait anxiety of the 6 other women is 40.3 ± 8.5. 
Trait anxiety is negatively correlated with age (r 
= -0.28; P = 0.03) and tends to be positively cor
related with the duration of infertility (r = 0.26; 
P = 0.06). 

The results of psychometric tests and their cor
relations are listed in Table 1. It can be noted that 
in the ABV -B, trait anxiety is positively correlated 
with neuroticism (r = 0.55; P = 0.0000), negatively 
with social desirability (r = -0.27; P = 0.03), and 
negatively with the masculinity-feminity score (r 
= -0.32; P = 0.01). In the VCL, trait anxiety is 
positively correlated with three coping mecha
nisms: seeking for social support (r = 0.39; P 
= 0.005), depressive coping (r = 0.54; P = 0.0001), 
and avoiding (r = 0.32; P = 0.02). 

State Anxiety During the Experiment 

Trait anxiety correlates with state anxiety dur
ing the whole experiment: i.e., after the first resting 
period (r = 0.31, P = 0.01), after the video (r = 0.34, 
P = 0.009), and after the second resting period (r 
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Figure 1 State anxiety (means ± SE) in higher (- - -, n = 15) 
and in lower (- - -, n = 15) than median trait anxious women. 

= 0.38, P = 0.004) (Fig. 1). The increment in state 
anxiety associated with the administration of the 
emotional stressor is positively correlated with 
trait anxiety (r = 0.26; P = 0.04). 

Trait Anxiety and Hormonal Levels 

The plasma concentrations ofE2 (61.7 ± 33.5 pg/ 
mL), P (0.21 ± 0.26 ng/mL), LH (7.1 ± 3.2 mlu/ 
mL), and FSH (5.9 ± 1.5 mlu/mL) confirm that all 
women were in the early follicular phase. 

Trait Anxiety and PRL levels 

The time course of PRL concentrations varies 
with the trait anxiety level (Fig. 2). During the first 
resting period, PRL concentrations decrease in all 
subjects. As soon as the emotional stressor is ad
ministered, the PRL time courses become differ
ent. While in higher trait anxious women, the 
stressor only results in a further decrease, the 
stressor results in a continuous increase in lower 
trait anxious women, and this evolution continues 
during the second resting period. These differences 
in hormonal profiles are significant. Trait anxiety 
correlates with the changes in PRL concentrations 
during the second resting period (r = 0.39; P 
= 0.03), and during the whole experiment (r = 0.32; 
P = 0.01). The effect of trait anxiety on the whole 
PRL time course during the first resting period and 
during the rest of the experiment is significant 
(Manova: Wilk's criterion: F = 3.30; P = 0.01). 

The effect of trait anxiety on the PRL time 

E 
"-
~ 
z 
o 
;:: 

400 

~ 300 ... 
tj 
z 
8 
z 
;:: 
u 

~ 
o 
a: 
Q. 

200 

T 

HOURS 

Figure 2 Prolactin concentrations (means ± SE) in higher 
(- - -, n = 15) and in lower than median trait anxious women 
(- - -, n = 15), before, during, and after a specific emotional 
stressor. 

course during the video and the second resting pe
riod is significant (Anova: F = 7.52; P = 0.002). 
Trait anxiety is not correlated with single PRL 
concentrations except at the very end of the experi
ment' where they are even negatively correlated 
(Prl13: r = -0.29; P = 0.02). 

Trait Anxiety and Cortisol Levels 

The time course of cortisol concentrations varies 
with the trait anxiety level (Fig. 3). During the first 
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Figure 3 Cortisol concentrations (means ± SE) in higher 
(- - -, n = 15) and in lower than median trait anxious women 
(- - -, n = 15), before, during, and after a specific emotional 
stressor. 
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Figure 4 Testosterone concentrations (means ± SE) in 
higher (- - -, n = 15) and in lower than median trait anxious 
women (- - -, n = 15), before, during, and after a specific emo
tional stressor. 

resting period, cortisol concentrations decrease in 
all subjects. As soon as the emotional stressor is 
administered, the cortisol time courses become 
different. Although in higher trait anxious women, 
the stressor only results in a further decrease, the 
stressor results in a continuous increase in lower 
trait anxious women, and this evolution continues 
during the second resting period. These differences 
in hormonal profile are significant. Trait anxiety 
correlates with the cortisol changes during the 
video (r = 0.37; P = 0.004) and during the whole 
experiment (r = 0.37; P = 0.004). The effect of trait 
anxiety on the cortisol time course during the first 
resting period and during the rest of the experi
ment is significant (Manova: Wilk's criterion: F 
= 3.40; P = 0.01). The effect of trait anxiety on the 
cortisol time course during the video and the sec
ond resting period is significant (Anova: F = 5.11; P 
= 0.01). Trait anxiety is not correlated with single 
cortisol concentrations. 

Trait Anxiety and T Levels 

The time course of T concentrations varies with 
the trait anxiety level (Fig. 4). In higher trait anx
ious women, T plasma levels remain stable during 
the whole experiment. In lower trait anxious 
women, however, T is lower at the beginning and 
gradually increases during the experiment. These 
differences in hormonal profile are significant. 
Trait anxiety correlates with T changes during the 
whole experiment (r = 0.53; P = 0.0001). The effect 
of trait anxiety on the T time course (during the 

first resting period and during the rest of the exper
iment) is significant (Manova: Wilk's criterion: F 
= 3.28; P = 0.01). Trait anxiety correlates with the 
T concentrations at the onset of the experiment (r 
= 0.54; P = 0.0000) and just before the video is 
shown (r = 0.32; P = 0.02). 

DISCUSSION 

The psychometric test results in the investigated 
group are comparable with those found in the gen
eral population.12- 15 The clinical belief that infer
tile women are more anxious, more neurotic and 
more depressed, is thus not confirmed. This con
clusion should, however, be interpreted with care 
because of a possible preselection bias, i.e., it can
not be excluded that the nonparticipants (60/90) 
present different psychometric characteristics, and 
because controls were not included. Moreover, 24 
women had probably a normal fertility because the 
investigation revealed only a male infertility. Be
cause the number of women with mechanical infer
tility (n = 4) and with unexplained infertility (n 
= 2) is too small for meaningful conclusions, we 
cannot document the clinically well known fact 
that emotional distress during infertility is related 
to the individual woman's perception of who bears 
responsibility for the infertility. It is interesting, 
however, to notice that the psychometric test pro
file was similar in AID (n = 13) and IVF women 
(n = 17; 11 male subfertility). 

The observation that trait anxiety is negatively 
correlated with age and tends to be positive with 
the duration of infertility should be interpreted 
carefully. One could speculate that the women with 
a higher trait anxiety have a longer duration of in
fertility because they remain longer in infertility 
programs. 

On the contrary, one should not conclude that 
trait anxiety is increased by the infertility, since 
trait anxiety is a stable personality characteristic. 
Because trait anxiety is known to be not correlated 
with age, we suggest that our finding of a negative 
correlation between trait anxiety and age reflects a 
selection bias. We speculate that older women with 
high trait anxiety are less motivated to participate 
in experiments. 

The increase in state anxiety during the video 
film demonstrated that the specific emotional 
stressor was effective. As could be expected, this 
increase is more pronounced (P = 0.04) in women 
with higher trait anxiety. Looking at a video on in
fertility, pregnancy, and delivery was, at least in 
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higher trait anxious women, experienced as ex
tremely stressful because their state anxiety in
creased up to decile 8.12 

Although the emotional changes were in phase 
with the administered stressor, i.e., low before, 
high at the end of the video and lower again at the 
end of the experiment, the endocrinological 
changes were clearly out of phase. We suggest that 
all women had an anticipatory PRL and cortisol 
peak before the experiment and that this anticipa
tion is more explicit in higher trait anxious women. 

It cannot be excluded, however, that the veni
puncture (placement of permanent catheter) or the 
psychometric testing itself were experienced as 
more traumatic or more stressful in higher trait 
anxious women. Unfortunately, a state anxiety 
measurement immediately after the venipuncture 
was not performed. Once the video is shown, the 
evolution of PRL and cortisol concentrations is 
different depending on the trait anxiety level. In 
higher trait anxious women, the conscious stress 
of the video does not increase in PRL or cortisol 
secretion. In lower trait anxious women, the video 
increases both PRL and cortisol concentrations. 
For PRL, the increase is most important after the 
video has been shown, i.e., during the second rest
ing period, whereas for cortisol, the increase is 
most important during the video. The evolution of 
both hormones is thus similar but their time 
courses are slightly out of phase. This suggests a 
hypothalamic or even suprahypothalamic mecha
nism. The evolution of T concentrations is differ
ent from those of PRL and cortisol. Because only 
three samples per person were assayed because of 
the lack of plasma, the evolution of testosterone 
concentrations during the experiment cannot be 
described exactly. Our data, however, clearly dem
onstrate that in women with a lower trait anxiety, 
the initial testosterone concentration is lower, 
whereas the concentration increases more during 
the experiment. We can only speculate about the 
mechanism because the literature on stress and 
testosterone concentrations is confused.ll Also in 
the adrenal, a dissociation between cortisol and an
drogen levels in stressful situations was recently 
described. 17 

To explain that the endocrinological response 
was out of phase, we suggest that the higher trait 
anxious women respond endocrjnologically mainly 
with anticipatory release, whereas lower trait anx
ious women respond mainly during and after the 
stressor, i.e., during mental assimilation and re
flection. Thus psychological phenomena as antici-

pation, reflection, and mental assimilation could 
modulate hormone secretion during stress. There
fore, a clearcut difference should be made between 
psychological and pharmacological (e.g., thyroid
releasing hormone, metoclopramid, sulpiride, . . . 
for PRL) stressors. Although pharmacological 
stressors interact directly and brutally with the hy
pothalmo-pituitary axis, psychological stressors 
modulate physiologically through higher brain cen
ters. This means that psychological stressors are 
more subtle, involving mechanisms as anticipa
tion, mental assimilation, and reflection. This is 
important, because it is a main characteristic of 
anxious women to react with strong anticipation, 
whereas healthy women react by reflection and 
mental assimilation. 

From our data it is evident that the evolution 
of hormones should be studied over longer periods 
to evaluate psycho-endocrinological interactions, 
and that serial blood sampling with a prolonged 
baseline is necessary. Moreover, personality char
acteristics (e.g., trait anxiety) should be taken into 
account. Although a specific psychological stressor 
indeed provokes different reactions in higher or 
lower trait anxious women, it remains unknown 
whether this also holds through for pharmacologi
cal stressors. 

Our findings shed new light on conflicting data 
in the literature. PRL concentrations after mastur
bation increased in some persons and decreased in 
others.Is It was described that prolonged stress in
duced a reversal of an initially elevated plasma 
level of PRL and cortisol in some subjects.I9 Al
though embryo transfer is considered as stressful, 
PRL concentrations do not change after embryo 
transfer.20 

In contrast with the strong psychological impact 
of the video, i.e., decile 8 for the high-trait anxious 
women, the changes in hormone concentrations 
are much less pronounced and remain within the 
normal range. Because we demonstrated that the 
probability of conception in an AID program is sig
nificantly lower in women with a high-trait anxi
ety, it cannot be excluded that these minor changes 
in hormone concentrations interfere with fertility.3 
Indeed, one should realize that these minor 
changes occur repetitively and frequently because 
high-anxious women are psychologically over
alert. Some infertile women indeed live in a social 
isolation by the fact that they anxiously avoid 
other pregnant women or visits in a maternity unit, 
always in anticipation of a confrontation with their 
infertility. Moreover, the literature provides argu-
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ments that even subtle hormone changes affect fer
tility. Mean PRL levels are significantly lower in 
conception than in nonconception cycles.4 An im
paired luteal function can be the consequence of 
elevated PRL levels at night time only.21 Metoclo
pramid induced hyperprolactinemia in the early 
follicular phase impairs the development of the 
dominant follicle and in women with a LUF syn
drome, only minor differences in plasma hormone 
levels were described.22 Women with a LUF syn
drome have a higher trait anxiety level than normal 
controls.23 Daytime noise stress increases noctur
nal PRL levels.24 Cigarette smoking, which can be 
a stress-linked behavior, is in men, associated with 
higher PRL levels.25 

In conclusion, we demonstrated that the changes 
in PRL, cortisol, and T concentrations provoked 
by a specific emotional stressor vary with their trait 
anxiety . We suggest that typical psychological phe
nomena as anticipation, mental assimilation, and 
reflection can explain the differences between 
hormonal and psychological responses, and that 
personality characteristics should be taken into ac
count when psychological stressors are investi
gated. We speculate that personality characteris
tics determine how women experience and react to 
the stress of infertility, and that these psychologi
cal and endocrinological differences could influ
ence their probability of conception. 
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