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be~invloeden. Hoewel het project niet altijd over rozen liep en het afronden van het
proefschrift iets langer duurde dan gepland, zou ik met de kennis en ervaring die ik
nu bezit het project wederom aangaan. Want ondanks menig tegenslag heb ik het
werk met veel plezier gedaan, temeer omdat het onderwerp me na aan het hart gaat.

Ik had het project niet kunnen afronden zonder de hulp en steun van een groot
aantal mensen. Allereerst wil ik mijn promotoren bedanken, Prof. dr. A.
Vingerhoets, Prof. dr. G. van Heck en Prof. dr. J. Merkus, die mij tot het eind op
een vakkundige manier begeleid hebben en waarvan ik zeer veel geleerd heb. Beste
Ad, ik wil je bedanken voor je enorme inzet en snelle reacties op de stukken die ik
bij je heb ingeleverd. Met name onze intensieve samenwerking gedurende de
laatste maanden heb ik als zeer prettig ervaren. Beste Guus, ik heb met name de
laatste maanden een enorm beroep op je gedaan. Bedankt voor je reacties, niet
alleen wat betreft de puntjes op de i en het "smoothen" van de tekst, maar ook met
name je inhoudelijke feedback, wat een mens weer aan het denken zet.

Prof. Merkus, al vanaf mijn afstudeerproject een grote steun. Bedankt voor het

vertrouwen dat u in mij heeft gehad, en de reacties die u heeft gegeven op de

artikelen. Ik heb veel van u geleerd en de samenwerking met u als zeer prettig

ervaren.

Hoewel onze wegen zich uiteindelijk gescheiden hebben, wil ik graag het
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Geertje, Gertie, Ilja, Ivan, Judith, Karen, Karin, Kristel, Marc, Marloes, Michelle,
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elke ochtend even bijkletsen was een must. Bedankt voor je adviezen en de
gezellige ochtenden. Ingrid, bedankt voor de vriendschap en de steun die ik van je
heb mogen ontvangen. Maaike, ik kan je niet genoeg bedanken, voor je steun
gedurende de moeilijke períodes, je nuchtere, verhelderende kijk op bepaalde
dingen des levens, de blik die je op mijn theoretisch kader hebt geworpen, maar
bovenal de vriendschap, die ook nu nog voortzet. En tenslotte Gerda, mijn
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bedankt voor je adviezen, het lief en AIO leed dat we gedeeld hebben en je
vriendschap. Jammer dat het eind van een AIO aanstelling gepaard gaat met het
verlaten van geweldige collega's, maar Gerda, ook wij blijven contact houden.

Mijn huidige collega's bij Tranzo, in het bijzonder Joop, Inge en Anita, wil ik
bedanken voor hun getoonde belangstelling.

Ik ben gezegend met veel lieve vriend(inn)en. Ik wil hen bedanken voor al de
gezellige uren, etentjes en de bereidheid te luisteren op momenten dat ik het even
niet zag zitten. In het bijzonder bedank ik Anneke (paranimf), Rob, Carla
(paranimf) en Karo, voor de steun en warme vriendschap. Jullie hebben een
speciaal plekje in mijn hart.

Een onmisbare bron van steun is mijn familie. Mijn zus Vera en haar man
Walter wil ik bedanken voor het medeleven en belangstelling gedurende het traject.
Lieve Vera, bedankt voor alle telefoontjes en je luisterend oor. Mijn ouders wil ik
bedanken voor hun liefde, enorme steun, raad, vertrouwen en de stimulans die ze



me gaven door te gaan. Jullie zijn geweldige schatten. En pap, bedankt voor het
gebruiken van je printpapier.

En dan de twee belangrijkste mensen in mijn leven, Herman en Tim. Lieve
Herman, je hebt enorm meegeleefd met de ups en downs van het proefschrift. De
laatste jaren heb je veel meegekregen en gelezen, daardoor is het proefschrift
eigenlijk ook een beetje van jou. Ik kanje vertellen, het is af. Eindelijk is er de lang
verdiende rust en kunnen we samen nog meer genieten van onze zoon. Bedankt
voor je enorme steun en dat je het mee volgehouden hebt. En tot slot, lieve Tim.
Jouw komst was een wonder. Ik geniet intens van jouw aanwezigheid en mijn
liefde voor jou is met geen pen te beschrijven. Mijn aandacht voorjou heeft nooit
hoeven wijken voor het proefschrift. Daardoor heeft het afronden hiervan
misschien wat langer geduurd, maar jij was het meer dan waard. En nu kunnen we
samen zeggen, mama is klaar!

Alphen, september 2004

Antje Eugster



Contents

Chapter 1. General introduction 15

Chapter 2. Psychological aspects of in vitro fertilization: a review 21

Chapter 3. Psychological factors, (in)fertility, and NF treatment
outcome: methodological and theoretical issues 55

Chapter 4. The effect ofepisodic anxiety on an IVFlICSI treatment
outcome: a pilot study 95

Chapter 5. Concomitants of episodic anxiety in women entering an
NF procedure 113

Chapter 6. The influence of psychological factors on IVF~ICSI treatment
outcome: the importance of timing of ineasurements 131

Chapter 7. General discussion, recommendations, and
future perspectives 153

Summary

Samenvatting (summary in Dutch)

Curriculum vitae

165

173

181



Chapter 1

General introduction



General introrluction 17

Although having children is generally taken for granted, not achieving a desired
pregnancy nevertheless occurs relatively often. Infertility, defined as "the inability ofa

couple to achieve conception or to bring a pregnancy to term after a year of regular,
unprotected intercourse" (WHO, 1992), is experienced by approximately 8 to l00~0 of
couples worldwide. In the Netherlands, 140~0 ofDutch couples (van Balen, Ketting 8c
Verdurmen, 1995) who wish to have a child and regularly have unprotected sexual
intercourse, experience difficulties in conceiving. Ofthe Dutch couples who desire a
pregnancy, 500~o have conceived after six months, 85-90o~o after 12 months, and 95o~0
after 24 months, partly depending on the woman's age (van Balen, Verdurmen 8i
Ketting, 1997). The chance ofnot getting pregnant within one year is l00~o for women
between the age of20 and 28, and 250~o for 35 year-old women (van Balen et al., 1995).
As time is an important factor, the fertility problems in most couples should be defined
as subfertility and not infertility. For practical reasons we use in this thesis the term
infertility.

Various reproductive technologies are available to help couples to achieve a
pregnancy. Depending on the precise nature of the fertility problem, couples can
undergo several treatments, including Intra Uterine Insemination with or without
hyperstimulation (ILJI), In Vitro Fertilization (NF), and Intra Cytoplasmic Sperm
Injection (ICSI). The success rates of NF and ICSI treatments range between 13.7 o~o
and 25.10~o per treatment (Kremer et al., 2002) and depend on several factors, such as
the number and quality of transferred embryos, age (Preutthipan, Curtis, Amso, 8i
Shaw, 1996; Smeenk et al., 2001; Stolwijk, Wetzels, 8i Braat, 2000) or subfertility
diagnosis (Stolwijk et al., 2000).

Psychological studies have mainly focused on two issues; (i) whether infertility
andlor fertility treatments (mostly IVF~ICSI) cause psychological disturbances in
couples experiencing or undergoing them; and (ii) whether psychological factors cause
or contribute to infertility or infertility treatment outcome. These are also the two issues
that will be (partly) dealt with in the present thesis. Concerning the first question, the

focus is on psychological issues within the context of NF treatments and will be
discussed on the basis of a literature study. The second question will be dealt with by
reviewing the literature and reporting some new data. The outline of this thesis is as
follows:

In chapter 2, psychological research within !he context of IVF is reviewed. The
main purpose of this review is to determine how the different stages of an IVF
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procedure may influence the psychosocial functioning of couples undergoing the
treatment. The focus is on psychological reactions before, during, and after an NF
treatment. In addition, it is described how couples cope with undergoing an NF
treatment. Finally, the effect of psychological factors on NF treatment outcome is
briefly discussed. Purpose ofthe review in chapter 3 is to describe the state ofthe art as
far as the effect ofpsychological factors on ( in)fertility is concerned. Therefore, studies
concerning the role of psychological factors on fecundability, ( in)fertility, and NF
treatment outcome were reviewed. In chapter 4 it is examined how the inconsistent and
contradictory findings from prospective studies on the effect ofpsychosocial factors on
treatment outcome of IVF can be explained. The focus is on a newly introduced
concept: episodic anxiety, defined as a more prolonged stress response due to
undergoing an IVF treatment (episode) and operationalized by high state anxiety scores

both shortly before and after the first NF-treatment. In chapter 5, the antecedents and
consequences of episodic anxiety in a sample of IVF women are studied. In chapter 6,

the emphasis is on the timing of psychological measurements during the NF-
procedure. To what extent do these specific aspects influence the results of studies on
the role of psychosocial factors in NF treatment outcome? In chapter 7, research
findings reported in this thesis are put in a broader perspective.

In summary, the purpose of this thesis is (1) to give an overview of literature

concerning psychological aspects within the context ofIVF treatments, (2) to determine

if and how psychological factors contribute to infertility and fertility treatment

outcome, and (3) to provide some new data to determine whether specific aspects

influence the results of studies on the role of psychological factors in IVF treatment

outcome.
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Abstract

This paper reviews psychological research within the context ofIn Vitro Fertilization
(NF). The focus will be on psychological reactions before entering an NF-procedure,
during an NF-treatment, after an unsuccessful NF, and after a successful IVF. Also,
the effect ofpsychosocial factors on the treatment-outcome after NF and the effect of
interventions on conception rates will be discussed.

Undergoing an NF-treatment is an emotional and physical burden, for both the

woman and her partner. Research results suggest that couples entering an NF-
treatment program are, in general, psychologically well adjusted. Concerning reactions
during the treatment, both women and men experience waiting for the outcome of the
NF-treatment and an unsuccessful NF as most stressful. Common reactions during

NF are anxiety and depression, while after an unsuccessful NF feelings of sadness,
depression and anger prevail. After a successful NF-treatment, NF-parents
experience more stress during pregnancy than 'normal fertile' parents. Mothers with
children conceived by IVF express a higher quality of parent-child relationship than
mothers with a naturally conceived child.

Research further suggests that psychosocial factors, like ineffective

copingstrategies, anxiety and~or depression are associated with a lower pregnancy rate

following IVF-procedures. In addition, support has been found suggesting that stress

reduction through relaxation training or behavioural treatment improves conception

rates.

Introduction

Over the last years, impressive progress has been made in the development of inedical
technological interventions for couples with fertility problems. Depending on the
precise nature of the fertility problem, various reproductive technologies are available
to help couples achieve a pregnancy. This includes In Vitro Fertilization (IVF),
Artificial Insemination with the semen of a Donor (AID), Artificial Insemination with
the semen of the Husband (AIH) and, recently, Intra Cytoplasmic Sperm Injection
(ICSI). Although the reproductive treatments are impressive from a technical point of
view, they nevertheless can be a source of tension for the involved couples. The
interventions contain a number of stressful aspects, such as the daily injections, blood
samples, ultra-sound scan, and a sperm sample from masturbation.
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In this article, the literature on the role of psychological reactions to and
consequences of In Vitro Fertilization will be summarized. This review will briefly
describe the incidence ofinfertility and the procedure ofNF. Its main focus will be on
psychological issues within the context of In Vitro Fertilization (NF), including the
psychological states before entering, during and after the IVF-treatment, coping
strategies, and the effect of psychosocial factors on the treatment-outcome after NF.
In addition, the effect of psychological interventions on conception rates will be
discussed.

Incidence of infertilitv

Infertility is defined as "the inability of a couple to achieve conception or to bring a
pregnancy to term after a year or more of regular, unprotected intercourse" (WHO,
1992). Although having children is taken for granted, not achieving a pregnancy
occurs often. According to the World Health Organisation (1992), approximately 8 to
l00~0 of couples worldwide experience some form of infertility problem, with wide
differences from region to region. Approximately 10 to 120~0 of American couples of
reproductive age (Leiblum, 1997) and 140~0 of Dutch couples (van Balen, Ketting, 8i
Verdurmen 1995) who wishes to have a child and regularly have unprotected sexual
contact, experience difficulties in conceiving. In the Netherlands, the situation is as
follows; approximately one out of 10 Dutch couples (van Balen et al., 1995; Gaasbeek
8z Leerentveld, 1993) who do not have conceived after one year consider it as a
problem and seek professional help. Two thirds of them are referred to a specialist
(van Balen et al., 1995). Roughly speaking, of the Dutch couples who pursue
pregnancy, SOo~o achieve their goal after six months, 85-900~o after 12 months, and 950~0
after 24 months, partly depending on the woman's age (Gaasbeek 8z. Leerentveld,
1993). The chance ofnot getting pregnant within one year is l00~o for women between
the age of 20 and 28, and 250~o for 35 year-old women (van Balen et al., 1995).

Infertility is not exclusively a female problem. Infertility can be attributed to the
female, the male, or to both the male and female. There are also couples in which the
cause of the fertility problem remains unexplained.



Psychological aspects of in vitro fertilization 25

In Vitro Fertilization

Application

NF is applied to many forms of infertility, but the criteria differ per centre. Initially,
the NF-treatment was applied only to women with blocked ovaries. Nowadays, other
fertility problems are also treated with NF, such as infertility resulting from
endometriosis, woman's antibodies against sperm, bad sperm quality, or unexplained
infertility. The latter means that the woman can not get pregnant while no medical
explanation can be found for it (DES-Nieuws, 1993; Gaasbeek 8r. Leerentveld, 1993;
van Hall, 1988).

Procedure

The essence of NF is that processes which normally take place in the ovary, now take
place in the laboratory. The treatment consists of the following four phases: (1)
Hormone stimulation (when it concerns a stimulated cycle): the ovaries are stimulated
with the help of inedication (pills or injections); (2) Oocyte retrieval: the female germ
cells are retrieved, just before the follicles will pop. Because this procedure can be
painful, the woman is administered a calming medication in advance; (3) Fertilization:
oocytes are inseminated with prepared semen under laboratory conditions (McShane,
1997), after which one has to wait whether embryos are formed. The fertilized oocytes
stay two till four days in the 'test-tube ;(4) Embryo transfer: the embryos are
transferred through a little hose through the cervix into the uterus. Consequently, one
has to wait whether the embryos become implanted in the wall of the uterus. This
appears to be the most critical phase (Gaasbeek 8t Leerentveld, 1993).

The chance of success is larger when more embryos are transferred and further
depends on personal factors, like for instance age (Gaasbeek 8t Leerentveld, 1993;
McShane, 1997) and smoking (Gaasbeek 8c Leerentveld 1993), and the experience of
the clinic in carrying out the procedure (DES-Nieuws 1993; Gaasbeek 8c Leerentveld
1993) and varies between 10 and 200~0 (DES-Nieuws, 1993; Leiblum, 1997). On
average, the probability ofa pregnancy after three treatments is 40 ti1145o~0 (Gaasbeek
8z Leerentveld, 1993).
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Side effects and possible risks ofIVF

Applying NF also includes the risk ofpossible side effects. The most important side
effect is an increased chance of a multiple birth pregnancy (DES-Nieuws, 1993;
Gaasbeek 8z Leerentveld, 1993; Leiblum, 1997). A successful pregnancy becomes
more probable when more embryos are transferred, but this at the same time increases
the chance of a multiple birth pregnancy. About 250~0 of all IVF-pregnancies are
multiple birth pregnancies (DES-Nieuws, 1993; Leiblum, 1997). When a pregnancy
occurs, in 20-250~0 of the cases it concerns a twin, in So~o triplets (Gaasbeek 8c
Leerentveld, 1993). By now, the NF-centres in the Netherlands have agreed upon
that, in general, no more than two or three embryos are transferred (te Velde 8z Beets,
1994).

Because the risk of premature birth delivery increases with a multiple birth
pregnancy, the inherent risk that the babies will die or have a handicap in case of a
survival is much higher than in a normal pregnancy (DES-Nieuws, 1993; Gaasbeek 8z
Leerentveld, 1993; Leiblum, 1997). The mortality rate among NF multiple births is
about 5 times higher than among IVF single births (Berkhout, 1995). Leiblum (1997)
discussed a French study, which examined, among other things, the incidence of
prematurity associated with the use of IVF in France between 1986 and 1990. They
found that the preterm birth rate, 29.30~o and the low birth weight rate, 36.30~0, were
elevated when compared with natural conception (Fivnat ác Institut National, 1995).

Another important possible side effect of IVF is the ovarian hyperstimulation
syndrome (OHS) or overstimulation (DES-Nieuws, 1993; Gaasbeek 8c Leerentveld,
1993; Leiblum, 1997), which can occur when the ovaries are reacting too strongly to
the hormones. This leads to maturation of too many egg-cells and enlargement of the
ovaries. In serious cases, the ovaries are full of follicles filled with fluid, which may
result in serious complications, such as thrombosis, embolism and even death. The
chance ofoverstimulation is estimated at 0.5 to 40~0 (DES-Nieuws, 1993; Gaasbeek 8t
Leerentveld, 1993). In addition, administering Clomiphene, HMG, HCG or LHRH-
analogous can cause all sorts of side effects. Clomiphene influences the hormone
production, including the follicle stimulating hormone (FSH) and thereby stimulates
the maturation of the female germ cell (Gaasbeek 8z Leerentveld, 1993). Many
possible side effects have been reported when using Clomiphene (Gaasbeek 8c
Leerentveld, 1993; McShane, 1997), which however seldom occur in practice.
Amongst them are hot flushes, nausea, tiredness, weight increase, sensitive breasts,
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but also depression and anxiety. LHRH-analogous can also induce hot flushes and

headaches. It holds for all hormones that they can negatively affect emotional stability

(Gaasbeek 8z Leerentveld, 1993).
At the moment, little is known about the biological and psychological long-term

effects of NF and in particular the application of the hormones on mother and child

(Gaasbeek 8L Leerentveld, 1993). Van Hall (1988) does not rule out that women who

repeatedly underwent hyperstimulation and punction of the ovaries, in the long term
will have an increased risk of developing serious diseases, like for instance ovarian

cancer. Meanwhile, there are indeed epidemiological indications that stimulating the
ovaries with gonadotropins increases the risks of ovarian cancer (Whittemore, Hams,

Itnyre 8L the Collaborate Ovarian Cancer Group, 1992). Therefore, it is necessary to

follow NF-children and their mothers over a longer period (van Hall, 1988). Only

future long-term longitudinal study can reveal to what extent NF has damaging

consequences for the anatomy and functioning ofreproductive organs ofboth mother

and child.

Psychological reactions before and during IVF

Undergoing an NF-treatment is an emotional and physical burden, for both the
woman and her partner. Aspects like the hormone treatrnents, the sometimes daily
returning blood tests, daily ultra sound scans, masturbating, waiting until the female

germ cells are maturing well, the oocyte retrieval, waiting if the fertilization takes
place, the transfer, and waiting ifone gets pregnant can interfere with other matters in

a couples life (Gaasbeek 8~ Leerentveld, 1993). The different stages of the NF-
procedure can influence the psychosocial functioning of the man and the woman

negatively.

Psychological status before entering an IVF-treatment program

Research results suggest that couples entering an NF-program are, in general,

psychologically well adjusted (Edelmann, Connolly, 8i Bartlett, 1994; Hearn, Yuzpe,

Brown, 8L Casper 1987; Newton, Hearn, 8z Yuzpe, 1990; Shaw, Johnston, 8i Shaw,

1988). In a study of Edelmann et al. (1994) among 152 couples who did not have

previous experience with IVF, a coping questionnaire and standardized psychological
instruments measuring personality, general health, self-esteem, anxiety, and mood
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state, were administered preceding their first NF-treatment. T'he results of the couples
showed little deviation from the normative data on the standardized measures.
Although the scores on state and trait anxiety for females were slightly elevated
relative to normative data on working adults (Edelmann et al., 1994), scores on the
General Health Questionnaire (GHQ; Goldberg, 1978) were even slightly lower than
the normative data while scores concerning self-esteem, mood and personality
resembled normative data. The authors therefore concluded that couples presenting for
NF are, in general, psychologically well adjusted, irrespective of their fertility history
and duration of infertility. Because the results were opposite to their expectations,
Edelmann et aL (1994), like Callan and Hennessey (1988), sought the explanation for
their findings partly in a self-selection effect. This means that only psychologically
well adjusted couples will seek medical help in their efforts to get pregnant and choose
to confront the emotional demands of an NF-treatment. In couples who are not
psychologically adjusted, the relationship may be too vulnerable to restrain the extra
burden of more infertility investigations. Another explanation might be that because
these couples have experienced years of infertility, they may have developed ways of
handling the stress associated with it particularly well (Freeman, Boxer, Rickels,
Tureck, 8t Mastrioanni, 1985).

In a study of Hearn et al. (1987) among 300 couples entering an NF-treatment
program, it was also found that couples did not differ from normative data with respect
to overall life satisfaction, overall well-being and depression. Women did not differ
from normative data on state and trait anxiety, whereas the men were even
significantly less anxious than the norm. Interpretation of the findings was limited by
several factors. The most important limitation was that respondents evidenced some
bias toward socially acceptable responding. Newton et al. (1990) studied the emotional
status of couples entering an NF-program (947 women and 899 male partners). In
comparison to their male parmers, women experienced significantly higher levels of
state anxiety, trait anxiety and depression. However, group means were in the
clinically normal range. Shaw et al. (1988) in their study with 118 couples on the
waiting list for NF also found little evidence that such couples show emotional and~or
marital problems. This in contrast to previous studies (for example Bell, 1981; Kraft,
Palumbo, Mitchell, Dean, Meyers, 8~ Schmidt, 1980). Shaw et al. (1988) explained the
inconsistent results in whether or not the results were compared with a norm.
Edelmann et al. (1994), Heam et al. (1987), Newton et al. (1990) and Shaw et al.
(1988) compared the results of couples with fertility problems with other couples or
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with a norm, whereas previous studies (Bell, 1981; Kraft et al., 1980) did not.
In a study among 86 NF women, Visser, Haan, Zalmstra, and Wouters (1994)

found that, prior to their first NF, women scored higher on state anxiety than the norm
group, but did not suffer more from general complaints than the normal population.

In a longitudinal study ofSlade, Emery, and Lieberman (1997) among 144 couples
undergoing NF, it has been demonstrated that at intake, NF women scored
significantly higher on state anxiety, trait anxiety and depression than their partner.
They also scored significantly lower on self-esteem than their partners, but the scores
fell in the clinically normal range. For women, both state and trait anxiety scores were
significantly above the normative data ofworking adults, while men scored below it.
The NF-women did not significantly differ from norms on depression, while men
scored below the expected range. Concerning the quality of the marital relationship,
women were less satisfied with their relationships and had lower total scores than their
partners. The lower overall level ofmarital adjustrnent of women was also lower than
the norms for married couples. Compared to normative data, both men and women had
significantly lower scores on consensus and higher scores on cohesion. However, the
norms used were derived from combined males and females scores, whereas in this
study the scores were recorded separately. Although in this study some deviation from
normative data was reported, the women's state and trait anxiety scores were similar to
the data presented by Edelmann et aL (1994), suggesting that couples entering an NF-
program are, in general, well adjusted.

According to Beaurepaire, Jones, Thiering, Saunders, and Tennant (1994), the
reason why women who just start with the NF-procedures display relatively normal
levels of depression is because depression results from actual loss. When the initial
shock of diagnosis is behind them, women start with an IVF procedure with
unrealistically high expectations of success on the treatment (Baram, Tourtelot,
Muechler, 8c Huang 1988; Beaurepaire et al. 1994). These high expectations
temporarily temper their feelings of loss. When however after repeated NF-
procedures no pregnancy occurs, the loss will be more current and more concrete
because the women then realise that they probably never bear a child. This makes
them, and especially those who use less effective copingstrategies (Demyttenaere,
Nijs, Evers-Kiebooms, Rt Koninckx 1991), more vulnerable to developing clinical
depression.

Both partners tend to be overly optimistic and to have unrealistically high
expectations about the likelihood of a successful pregnancy after an IVF-treatment
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(Collins, Freeman, Boxer, 8i Tureck 1992; Visser et al. 1994).

Stress durir~g IVF

Couples tend to rate the NF procedure as moderately stressful (Baram et al., 1988;
Leiblum, Kemmann, 8t Lane, 1987). One-third of the participants evaluate NF as
very stressful (Leiblum et al., 1987). The most stressful aspects for both men and
women are waiting to hear the outcome of embryo transfer (Connolly, Edelmann,
Bartlett, Cooke, Lenton, 8i Pike 1993), waiting for the outcome of NF (Baram et al.,
1988; Connolly et al., 1993; Dudok de Wit, 1992; Laffont 8c Edelmann, 1994) and an
unsuccessful NF (Baram et al., 1988; Laffont 8c Edelmann, 1994).

In the retrospective study by Dudok de Wit (1992), 41 couples (10 pregnant, 31 not
pregnant) who no longer had NF treatments (stopped 3 to 12 months earlier), were
asked to what extent they had experienced the NF-treatments as demanding. Each
phase, the self-reported tension increased, decreased during embryo-transfer, and
again increased strongly during the period of waiting whether the embryos become
implanted. Striking was that the phases in which there was no actual contact with the
ward were experienced rather stressful. When there was no actual contact with the
hospital, couples scored low on support from the hospital. No significant differences
between partners were found concerning experienced burden and experienced support
from the hospital. Also, no significant differences were found between the pregnant
and the non-pregnant group.

In a study by van Balen, Trimbos-Kemper, and Naaktgeboren (1996), the burden of
infertility treatments was investigated among NF patients who got their first child
through NF and other formerly infertile parents (pregnancy without NF). Results
showed that both the NF parents and the other, formerly infertile, parents experienced
the fertility investigations and treatments more as a psychologica] than as a physica]
burden. Judged afterwards, however, both men and women in this successful group
found the treatments worthwhile. But as indicated by the authors, this might not be the
case for couples with an unsuccessful NF.

In a study by Laffont and Edelmann (1994), gender differences in the impact of
NF, stressful aspects of treatment, and reaction to a failed NF attempt were
evaluated. The participants, 117 women and 101 men, had been through at least one
NF attempt. Data were collected at one point in time. During hormone stimulation,
women had to complete the questionnaire at home, independently of their partners.
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Data of the men were collected prior to sperm collection. Both men and women rated
waiting for the pregnancy result and a negative pregnancy result as most stressful,
women significantly more than men. Women further reported that NF is more
disruptive to their work and leisure activity than it is for men. The women also rated
the travel involved in treatment as more stressful than the men. According to the
investigators, the observed gender differences are consistent with the women's greater
personal involvement in IVF. It was also suggested that the observed gender
differences could not be interpreted as a more general reflection ofgender differences
in stress responses, because scores on the General Health Questionnaire (GHQ;
Goldberg, 1978), a screening measure for psychiatric morbidity, were higher for
women than men in relation to available comparable data for fertile single and married
women and men. The question is to what extent the observed gender differences were
due to the fact that the women were assessed during their hormone stimulation. It is
commonly known that the hormones used to stimulate the ovaries can affect mood
negatively. It thus may not be excluded that the results in this study are, at least partly,
a reflection of the effects of honnone stimulation instead of resulting from the
stressfulness of aspects of an NF-treatment.

In a study ofBoivin and Takefman (1996), 20 women completed a daily symptom
checklist for one complete menstrual cycle and one complete IVF cycle. Average
scores, representing three phases of the menstrual cycle or IVF cycle
(follicular~stimulation; ovulatorylretrieval-transfer; luteaUwaiting period), showed that
during the phase of the retrieval-transfer and the waiting period more stress was
reported than during the ovulatory and luteal phase in the no-treatment cycle.

In interviews before an NF treatment, the causes ofdistress mentioned by couples
were hopes and arixiety directly related to the NF-procedure, their long infertility
histories, fear for the oocyte retrieval, uncertainty about the possible effects of
possible negative results on the marital relationships, and unidentified anxiety about
getting pregnant (Brandt 8z Zech, 1991).

Anxiety and depression during IVF

The results of the cross-sectional study by Beaurepaire et al. (1994) suggest that both
men and women experience anxiety during an NF-treatment, independent of the stage
of the procedure (first time or repeated cycle). State anxiety can be considered as an
indicator of the acute ineffectiveness ofthe used coping strategies, while trait anxiety
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(like depression) might be regarded as an indicator of the chronic ineffectiveness of
one's coping strategies (Demyttenaere et al., 1991). In this context, state anxiety can be
seen as an acute effect of the treatment procedure, for instance because of the
uncertainty about the treatment outcome or taking medication, while trait anxiety
reflects more a chronic state as a result of the experience of infertility or previous
treatment procedures.

During the NF-procedure, women report more anxiety than their partners
(Beaurepaire et al., 1994; Laffont 8c Edelmann, 1994). This may reflect not only the
generally higher arixiety levels ofwomen, but also the greater impact of the treatment
on women (Shaw et al., 1988). Women are physically more involved in the NF-treat-
ment, explaining their greater treatment stress than their partner (Beaurepaire et al.,
1994). There is substantial evidence that the NF-treatment involves many negative
psychological aspects for women. On the other hand, the negative impact of the
different aspects of the IVF-treatment on men also should not be underestimated
(Beaurepaire et al., 1994). Men may, for instance, experience anxiety when they have
to produce semen in the hospital.

Reading, Chang, and Kerin ( 1989) studied psychological reactions in 37 women
over the course ofNF. The women were assessed at the beginning ofthe treatment, at
day 8 ( follicular phase) and following treatment outcome. Results on the GHQ
(Goldberg, 1972) revealed that at the beginning of the treatment, about 20 percent of
the NF women had clinical signs of anxiety and depression. Concerning scores on the
GHQ, the researchers did not control for numbers oftreatments the women underwent.
Scores on a measure of stress increased significantly over time. During the follicular
phase and following the treatment, scores on stress were significantly higher for the
NF women, compared with the comparison group (10 women, not pregnant or trying
to get pregnant) and normative data. Conceming mood, scores on anger and confusion
increased significantly over time. During the follicular phase, NF women scored
lower on vigor and higher on fatigue than the comparison group. Following treatment
outcome, IVF women had significantly higher scores on tension, depression, fatigue,
and confusion and lower scores on vigor than the comparison group. However,
compared with normative data, scores on mood, with exception of depression,
remained low over time (Reading et al., 1989). No significant differences were found
between women who underwent their first cycle and women who underwent a
repeated cycle. Results of this study have to be interpreted cautiously, since the sample
was small. Of the 37 participants, 1 1 were cancelled before oocyte retrieval.
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One-hundred-and-thirteen women with a mechanical or an unexplained infertility
were studied during an NF-treatment by Merari, Feldberg, Elizur, Goldman, and
Modan (1992). This prospective study was designed to investigate the psychological
and hormonal changes at three critical points during NF: (1) shortly before the oocyte
retrieval; (2) in the morning of the day of the embryo transfer; and (3) in the morning
of the day when blood samples were taken for pregnancy tests. Measurements before
the onset of the hormone treatment provided baseline measures. Results showed that
women in all phases were significantly higher on trait and state anxiety than the
population norm. Also, depression was significantly higher than the population norm
during all phases, except during embryo transfer. However, these investigators failed
to control for number of NF-treatments, which ranged from 0 to 9.

In order to investigate the efficacy of a non-directive counselling intervention on
the psychological state of the patients, 152 couples undergoing their first NF
treatrnent were randomly assigned to either a control group or an experimental group.
In the control condition information about the treatment program was provided,
whereas the intervention group received the same information plus three sessions of
counselling on 3 times: (1) on their first visit to the clinic (2) just before
commencement of the treatment and (3) immediately after the medical follow-up
appointment (Connolly et al., 1993). Counselling did not seem to have any effect on
the psychological state. No differences were found between the treatment and the
control groups on state anxiety and scores on the GHQ (Goldberg, 1978). For both
sexes, state anxiety decreased while GHQ scores increased during the treatment. For
the female participants, there was a significant shift towards depression at the end of
the treatment cycle. However, the authors did not compare these scores with a
population norm, preventing any definitive conclusions about the extent to which
these couples experienced anxiety, depression or psychiatric morbidity during the
treatment. Several explanations were given by the authors why in this study
counselling was of little importance. Because this goes beyond the scope of this
article, we refer to Connolly et al. (1993).

In a biochemical and questionnaire-based assessment of stress in infertile women,
Harlow, Fahy, Talbot, Wardle, and Hull (1996) measured changes in serum prolactin,
serum and urinary cortisol, and state and trait anxiety scores during the treatment cycle
of women undergoing NF (stimulated or unstimulated). The scores were compared
with a control group of women undergoing similar gynaecological surgery unrelated to
NF. In the stimulated IVF group, state anxiety increased significantly during the
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treatment. During the treatment, scores on state anxiety for this group were higher than
the unstimulated IVF group. In addition, state anxiety scores in the stimulated NF
group on the day that they injected Human Chorionic Gonadotrophin (HCG) were
significantly higher than the scores for the controls prior to surgery. No differences
were found between and within the groups on trait anxiety. Information about the
number of treatments the women underwent was not presented.

Median baseline serum prolactin concentration was significantly higher in the
unstimulated NF group and similar in the stimulated NF group compared to that in
the control group. In the stimulated NF group, baseline concentrations were
significantly lower than in the unstimulated IVF group. In the unstimulated group,
prolactin concentration was significantly lower in the early follicular phase and
increased during the phase the dominant follicle reached 15 mm (pre-operative),
whereas in the stimulated NF group the concentration increased in both phases.
During the pre-operative phase, the prolactin concentration in the stimulated NF
group was significantly higher than in the control and unstimulated NF group.
Concerning serum cortisol concentrations, no differences were found between the
control group and the unstimulated NF group. Forboth groups, median concentration
did not increase significantly during the treatment. In the stimulated group, median
baseline concentration was significant lower than in the unstimulated IVF group and
increased during the treatment. There was uncertainty whether the rise in serum
cortisol was solely oestrogen-mediated, or if it should be considered as a stress
reaction.

In the study of Boivin and Takefman (1996), in which 20 women completed a daily
symptom checklist for one complete menstrual cycle and one complete NF cycle, it
was found that IVF-women reported more optimism and physical discomfort than
during a no-treatment menstrual cycle. They also felt more tired during IVF than
during the no-treatment menstrual cycle (Boivin óc Takefman, 1996).

Reactions following an unsuccessful IVF

For many couples, NF is the last possibility to get their 'own' child. When the IVF-
treatments are not successful, the couple has to face their infertility. Like the influence
of the different stages of the IVF-procedure on psychological functioning, the failure
of the treatment can also influence the psychosocial functioning of the man and the
woman negatively.
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After an unsuccessful NF-treatment, couples may experience severe tension.
Disappointment because of an NF-failure is common (Leiblum et al., 1987). Other
frequently occurring reactions to unsuccessful NF are sadness, anger and depression,
which are more pronounced in women than in men (Baram et al., 1988; Leiblum et al.,
1987). In a retrospective study, Baram et al. (1988) investigated 86 couples who
completed IVF and did not become pregnant. Results showed that sadness was the
most common feeling experienced after an unsuccessful NF. Feelings ofhelplessness,
loss and guilt were also common, and were more pronounced in women than in men.
Couples may feel cheated; after having endured a stressful NF-treatment they have
nothing in return. In addition, results revealed that no less than 660~0 ofthe women and
400~0 ofthe men reported depression following NF failure. Depression was most acute
immediately after IVF failure and decreased in severity over time for both men and
women. One-third of the respondents were still depressed 18 months after the NF
treatment, with women reporting higher depression levels than men.

In a study of Leiblum et al. (1987), 59 couples who completed at least one NF
cycle were asked to complete pre- and post-NF questionnaires. Women's reactions to
an unsuccessful NF were feelings of sadness and satisfaction at having attempted
NF. Also, among both men and women, ratings of anger and depression were
significantly higher and ratings ofvigor were significant lower after unsuccessful NF,
in comparison with pre-IVF ratings. In addition, women in this study scored higher on
depression and reported more feelings of guilt, anger and sadness after an unsuccessful
NF than did men. Women with biological or adopted children reported fewer feelings
of anger and depression and higher vigor scores following unsuccessful IVF than
women without children.

Hynes, Callan, Terry, and Gallois (1992) examined 100 women progressing
through an NF treatment on psychological well-being at the beginning and end of a
failed NF. Seventy-three female controls also completed the measures on two points
in time. As with the NF-sample, two questionnaires were sent four to six weeks apart.
Results revealed that IVF-women were more depressed and had lower levels of self-
esteem than controls at Time 2 but not at Time 1. Also, NF-women became more
depressed over time and had lower self-esteem on the follow up. The controls did not
change over time. Finally, NF-women had lower scores on self-confidence than
controls, and levels of self-control for all women were higher at Time 1 than Time 2.

In the above studies, the number of IVF treatments couples underwent was not
controlled for. It might be possible that couples react differently after their first failed
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NF-treatment, compared to their future treatments. As Beaurepaire et al. (1994)
already said, childlessness will be more current when after repeated NF-procedures
no pregnancy occurs, which makes women more vulnerable in developing clinically
elevated depression.

Newton et aL (1990) assessed the psychological impact of failure after a first NF-
treatment in 213 women and 184 men, in comparison with the pre-IVF status. Results
showed that women without children reporied a significant greater anxiety after failure
than women with children. Women with children showed little change in anxiety level
after the failed NF. In contrast, men reported a significant increase in anxiety after an
unsuccessful NF, regardless whether they had children or not. For both men and
women, depressive symptomatology increased significantly in the weeks after the
unsuccessful NF. Women had higher levels of depression than men. Although the
mean scores ofdepression were in the normal range, 180~0 of the women and 80~0 of the
men experienced mild depression, while 7.So~o of the women reported more serious
difficulties, characteristic of moderate levels of depression.

In a study of Litt, Tennen, Affleck, and Klock (1992), 41 women who presented for
their first NF cycle were studied to identify characteristics that predict adaptation
following an unsuccessful IVF-treatment. They were assessed prior to the IVF and two
weeks after the notice ofthe outcome of the treatment. Variables that predicted a poor
outcome were pre-NF distress, feelings of loss of control, attributing IVF-failure to
oneself and escape as coping strategy. On the other hand, attributing infertility to
oneself and dispositional optimism were protective ofdistress following an NF failure
and served as cognitive buffers against later distress. Situational optimism (estimated
chances for success) was no predictor for post-IVF distress.

Slade et al. (1997) found that six months after completing the treatment, couples
who completed three NF cycles unsuccessfully were emotionally more distressed and
showed poorer marital and sexual adjustment than the couples who achieved a
successfulpregnancy.

Women who were assessed before and after their first NF-treatment showed an
increase in depression and an improvement in the quality oftheir relationships after an
unsuccessful IVF (Visser et al., 1994).

Researchers tend to describe the reactions following an unsuccessful IVF within
the context of stressful aspects of IVF. However, reactions on a failed NF-treatment
can not solely be regarded as an effect of undergoing IVF. These reactions are the
result of a complex interaction between reactions of undergoing the stressful aspects
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of NF and the effect of experiencing infertility and, when NF fails, again being
confronted with childlessness. The differences between pre- and post-NF measures
are not only the result of the stressfulness of NF and a negative outcome. The
relatively low scores on pre-NF measures may also be the result of the previously
described self-selection effect (Callan 8i Hennessey, 1988; Edelmann et al., 1994) or
the unrealistically high expectations of success on the treatment with which women
start an IVF treatment (Baram et al., 1988; Beaurepaire et al., 1994; Collins et al.,
1992) and which may function as a strategy to cope with the tension and anxiety ofan
NF-procedure (Shaw et al., 1988).

In a study of Domar, Broome, Zuttermeister, Seibel, and Friedman (1992), the
prevalence, severity, and predictability in depression was determined in infertile
women (n-338) compared with a control sample of healthy women (n-39). They
found that the infertile women had significantly higher scores on depression than the
control women. In infertile women, the prevalence of depressive symptoms was twice
that of normal controls. The authors concluded that depression is a very common and
significant problem in the infertile population and that it is the infertility per se and not
the treatment that is associated with depression.

In this study, a nonlinear relationship was found between duration ofinfertility and
depression. The third year of trying to conceive was associated with the highest
depression scores. Depression scores peaked during the third year and than slowly fell
to levels in the normal range after the sixth year.

Reactions following a successful IVF

The experience ofpregnancy

When, after years of infertility and infertility treatrnents, a couple finally achieves a
pregnancy, one might expect that they will experience more psychological problems
during the pregnancy than couples who did not experience fertility problems. The
previously infertile couple now finally gets what it fought for for such a long time.
Anxiety to lose it may accompany the pregnancy period. Several studies addressed this
issue.

In a study of Reading, Chang, and Kerin (1989), women who had conceived by
NF or gamete intrafallopian transfer (GIFT) did not differ significantly from women
attending for genetic counselling in terms of state and trait anxiety. However, both
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groups scored higher on the standard measure of anxiety than normal primiparae,
suggesting that increased anxiety may be a general characteristic of high risk

pregnancies and is not unique to NF groups (McMahon, Ungerer, Beaurepaire,

Tennant, 8c Saunders, 1995). They further demonstrated that in pregnant NF-women,
subjective ratings of anxiety and negative feelings toward the pregnancy decreased

while attachment toward the fetus increased when seeing the fetal heartbeat through a

reassuring ultrasound examination. However, although these investigators compared
the NF-women with a comparison group on the standard measures of anxiety, no

comparison group was used concerning the effect of an ultrasound examination. The

positive effects of reassuring feedback of the fetus by ultrasound examination might

be found in any female pregnant group.
In a review of psychosocial outcomes for parents and children after NF,

inconsistent support was found for heightened anxiety levels during pregnancy
amongst women conceiving by NF (McMahon et al., 1995). Reviewing these studies

raised a number of inethodological issues, like the use of small sample sizes and the

limited sensitivity of global anxiety measures in the NF-context. To provide more

clinically meaningful information on how NF couples experience pregnancy, these
researchers compared 70 NF parents with 63 matched controls at 30 weeks of

pregnancy for their levels of anxiety and the quality of their attachment to the fetus

and developed and incorporated a range ofspecific questions regarding concems about

pregnancy (McMahon, Ungerer, Beaurepaire, Tennant, 8c Saunders, 1997). They
concluded that the experience of pregnancy after infertility and IVF is stressful for

most women. If no account was taken for the number of treatment cycles, results

revealed that both NF mothers and IVF fathers did not significantly differ from the
control mothers and fathers on state and trait (global) anxiety, although both showed a

tendency to differ. However, if the number oftreatment cycles was taken into account,
it appeared that IVF mothers who underwent two cycles differed significantly on state
anxiety compared with the control mothers. No significant differences were found for
the other subgroups or for the fathers.

Conceming specific pregnancy related anxiety in the mothers, IVF mothers
significantly differed from the control mothers concerning their anxiety about the
well-being of their unborn babies and about damage to the babies during childbirth.
After comparing the treatrnent cycles, results showed that both IVF mothers who had
undergone two treatment cycles and IVF mothers who had undergone three or more
treatment cycles significantly differed on specific anxiety from the control group. No
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differences were found between the one-cycle group and the control group. However,
the one-cycle NF group scored significantly higher than the other groups on the
measure of suppression of anxiety, suggesting they may be adopting a defensive
coping style during pregnancy (McMahon et al., 1997). No differences were found
between the NF parents and control parents on fetal attachment.

Van Balen et al. (1996) compared the experience of pregnancy and delivery among
NF patients, other formerly infertile parents (pregnancy without NF) and fertile
parents. Results suggested that NF-parents and infertile parents who conceived
without NF, experienced more distress during pregnancy than normal fertile parents.
NF-fathers experienced the pregnancy as more exceptional and enjoyed it more than
the fathers in the other groups. NF-mothers and other formerly infertile mothers
experienced the delivery as more exceptional.

The quality ofparenting

Several studies assessed the parent-child relation after in vitro fertilization (van Balen,
1995; Colpin, 1996; Golombok, Cook, Bish, 8i Murray, 1995; McMahon et al., 1995).

Golombok et al. (1995) examined, among other things, the quality of parent-child
relationship in families with children conceived by NF or ponor Insemination (DI).
These families were compared with two control groups; a group of families with a
naturally conceived child and a group of adoptive families. Significant differences
between groups were found for age of the child, for age of the mother, and for social
class. However, because these three demographic measures were not significantly
related with the measures of quality of parenting, these variables were not entered in
the analyses as covariates.

We will here limit ourselves to describe the results concerning the IVF group and
the families with a naturally conceived child. Contrast analyses showed that mothers
with a child conceived by NF expressed greater warmth toward their child and
showed greater emotional involvement than mothers with a naturally conceived child.
Mothers and fathers of children conceived by IVF showed greater interaction with
their children than mothers and fathers ofnaturally conceived children. Results further
indicated a greater incidence of marital difficulties and higher levels of anxiety and
depression among parents with a naturally conceived child. The former group also
reported significantly greater levels ofdistress than parents with a child conceived by
NF. However, it has been suggested that the exclusive reliance on self-report
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measures raises the possibility of a bias to positive self-reporting in the NF
(McMahon et al., 1995).

McMahon et al. (1995) reviewed several other studies concerning the parent-child
outcomes after NF (Halasz, Munro, Saunders, Astbury, 8i Spensley, 1993; Raoul-
Duval, Bertrand-Savais, 8z Frydman, 1993; Weaver, Clifford, Gordon, Hay, 8i
Robinson, 1993). They concluded that these studies taken together provide no
evidence that NF families experience more parenting difficulties. However, because
of, among other things, methodological problems and sample biases, the interpretation
of the results is limited.

Van Balen (1995) too failed to find evidence for parenting difficulties in NF-
families. In his study, parents with prolonged infertility who had a child through NF
and parents with prolonged infertility who had a child without NF were measured
with respect to parent-child relationship. The control group consisted of normally
fertile parents. Significant age differences were found between the groups. Results
showed that IVF-mothers and initial infertile mothers scored significantly higher on
emotional involvement and could handle their child better than the normally fertile
mothers, even after controlling for differences in mother's age and gender of the child.
No significant differences were found between the fathers. Again, because results are
based on self-report, a possibility exists of a bias to positive self-reporting in the NF-
families.

Colpin (1996) compared 31 families with children conceived by NF with 26
families with a naturally conceived child. After controlling for background variables,
like education and age (significant higher for the NF group), no significant
differences were found between the two groups on behaviour ofthe child or behaviour
ofthe mother in the attachment relationship or on the mother's or father's attitudes and
emotions concerning the child's upbringing.

Coping with In Vitro Fertilization

The coping strategy most frequently used by couples when entering an NF treatment
program is taking direct action (Edelmann et al., 1994) and problem focused coping
(Hearn et al., 1987). This may not be surprising, if one considers that undergoing an
infertility treatment may be a problem focused strategy pre-eminently to deal with the
fertility problems ( Eugster ót Vingerhoets, 1996).
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Men and women tend to cope rather differently with infertility and NF-treatment.
In the study of Newton et al. (1990), women reported more open expression of
feelings and greater involvement in social andlor recreational activities which are,
according to the authors, congruent with suggestions that women are more likely than
men to seek emotional and social support. For men, their greater orientation towards
achievement is supposed to be consistent with the suggestion that men cope with
infertility by greater involvement in work-related activities.

According to Lazarus and Folkman's (1984) cognitive model of coping, active
problem focused strategies are more adaptive in controllable situations, while avoidant
emotion focused strategies are more adaptive in uncontrollable situations. Entering
and undergoing an NF program includes elements of both controllable and
uncontrollable events; couples can determine themselves whether they will undergo
the treatment, but they have little control over its outcome (Edelmann et al., 1994).
Some support for this model came from the study by Reading et al. (1989), who found
that women who at the beginning ofthe treatment believed that they had opportunities
for control, showed lower scores on psychological measures following an NF
treatment than women who felt out of control.

Hynes et al. (1992), however, found opposite results. In their study, the use of
problem focused coping to deal with a failed IVF, mainly cognitive strategies, was
associated with high levels of well-being after a failed IVF. On the other hand, the use
of avoidance coping was associated with low levels of psychological well-being. The
authors suggested that using cognitive strategies may be adaptive, irrespective of the
controllability ofthe situation, while with behavioural strategies, the controllability of
the event is important.

In a retrospective study of Baram et al. (1988), couples were asked with whom they
talked about infertility and IVF. For both partners, the spouse was their primary source
of support, although close family members were also important sources. The
researchers concluded that it is important that couples undergoing an NF-treatment
have the opportunity to express their feelings and concerns about the treatment.
However, other coping mechanisms were not measured in this study.

Although weak, evidence has been found that women who sought social support to
cope with a failure after an IVF attempt, had higher levels of depression after the
failed IVF (Hynes et al. 1992).
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The effect of psychosocial factors on the treatment-outcome after IVF

After three IVF-attempts, about 600~0 of the couples have not achieved a pregnancy.
Besides bio-medical factors, psychosocial factors seem to play a role in infertility.
Garssen, Duyvis, Everaerd, Hogerzeil, and Hamerlynck (1989) reviewed the literature
on the role of psychological factors in infertility of the period 1965-1986. The only
consistent finding was that the anxiety level of infertile women was higher than of
fertile women. Because most of the reviewed studies lacked a sound methodological
basis, it was hard to conclude whether the increased anxiety should be considered as a
reaction to infertility or as a causal factor. However, in a prospective study by
Demyttenaere, Nijs, Koninckx, Steeno, and Evers-Kiebooms (1988a) it has been
demonstrated that a relatively high trait anxiety level ofthe women is predictive for a
lower chance of conception in normal, spontaneous cycles. Also, stress reduction
through relaxation response exercises reportedly increases the probability of a
pregnancy in women with mainly unexplained infertility (Domar, Seibel, 8t Benson,
1990). However, in the latter study, the majority ofthe participants had a diagnosis of
unexplained infertility. The cumulative pregnancy-chance with an untreated group
with unexplained infertility is 340~o after six months, 740~o after two years and after five
years 870~0 (Garssen et al., 1989). There is therefore uncertainty whether the relaxation
response exercises were the causal factor of increased pregnancy rates. In an attempt
to replicate their previous findings, Domar, Zuttermeister, Seibel, and Benson (1992)
studied women with different infertility diagnosis. Within 6 months after completing a
behavioural treatment program, 320~0 of the women conceived. However, like in their
previous study (Domar et al., 1990), the authors failed to compare the conception rate
with a control group, thereby limiting conclusions concerning changes in conception
rate through a behavioural treatment program.

Recent research results suggest that psychosocial factors may, at least partly,
influence the outcome of an IVF-treatment. In three prospective studies
(Demyttenaere, Nijs, Evers-Kiebooms, 8c Koninckx, 1992; Demyttenaere, Nijs, Evers-
Kiebooms, 8t Koninckx, 1994; Thiering, Beaurepaire, Jones, Saunders, 8c Tennant,
1993), ineffective coping strategies, anxiety andlor depression were associated with a
lower pregnancy rate after an IVF-procedure.

In 40 women undergoing an IVF-treatment, Demyttenaere et al. (1992) studied the
effect of coping style, depression and psychoendocrinological variables on the
treatment outcome after IVF. They found that a combination of a high Zung
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depression scores, high active coping (trying over and over again, even when it no
longer makes sense to do so), high avoidance and a high expression of emotion was
associated with a lower pregnancy rate. In addition, high anticipatory state anxiety
levels in the early follicular phase or before oocyte retrieval, coupled with high
anticipatory cortisol levels, were associated with a lower probability of conception
during the NF-treatment. Prolactin concentrations failed to predict the outcome of
NF, except in the early follicular phase, when high prolactin concentrations were
associated with a negative treatment-outcome. Demyttenaere et aL (1994) divided the
group into two subgroups of 17 women with completely normal menstrual cycles and
23 women with subtle disturbances of their menstrual cycle. Results revealed that
pregnancy rates tended to be lower and trait anxiety levels tended to be higher in
women with subtle cycle disturbances compared with the women with normal cycles.
The state anxiety level in the early follicular phase, which has been shown to be
associated with lower pregnancy rates in NF (Demyttenaere et al., 1992), tended to be
higher in women with cycle disturbances. Prolactin concentrations were higher in
women with subtle cycle disturbances as well as in the early follicular phase as
repeatedly during OR and ET.

In a prospective sample of 330 women, Thiering et al. (1993) studied the
association between mood state and successful outcome among women undergoing
NF. Psychological measures were taken before commencement or the first day ofthe
next treatrnent, whereas outcome measures (pregnant or not) were obtained up to
twelve months after the beginning ofthe study. Results showed that amongst repeated
cycle patients (n-217), depression measured at the start of their next treatment cycle
was significantly associated with the treatment outcome. During the 1 year follow up,
more of the non-depressed than of the depressed women became pregnant. This
association was not found amongst the first time participants (n-113). The authors
hypothesized that the ]ess predictive value of the depression scores of first cycle
patients reflect their generally high expectations prior to commencing the treatment
that they will be able to resolve their fertility problem through the NF-treatment. This
might also explain the significantly higher scores for veterans on depression,
compared with the first cycle women. The authors emphasized that for a true
reflection of mood states and their possible association with treatment outcome, the
timing ofpsychological assessment of NF-patients is critical.

Because outcome measures were obtained up to twelve months after the beginning
of the study, the association between depression and outcome was assessed after
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having controlled for the number of NF cycles prior to and during the 12 months

follow up period. Results indicated that in the first 5-6 cycles, depressed veterans had
a lower pregnancy rate than the non-depressed veterans. Beyond cycle 6, there

appeared to be no differences in pregnancy rate between the depressed and non-
depressed women.

Boivin and Takefman (1995) studied distress prospectively during IVF and its

possible relationship to NF-outcome. Their results showed that women who did not
become pregnant (n-23) with NF reported more distress during the treatment than
women who became pregnant (n-17). In addition, compared to the pregnant group, the

non-pregnant group had a poorer biological response to NF in terms of E2 levels,
oocytes retrieved, and embryos transferred. These biological variables were also found
to be related to distress during treatment. Boivin and Takefman (1995) had two

possible explanations for their findings. First, they hypothesized that distress
comprises patients' biological response to the different aspects of the NF-treatment,
which in turn leads to a poorer pregnancy rate. Their alternative explanation was the
'negative feedback' hypothesis, according to which negative feedback about the
biological progress during the NF-treatment may increase distress during the
treatment.

Some contradictory results come from the study of Merari et al. (1992). In this
prospective study, before the onset of the hormonal treatment, during the phase ofthe
embryo transfer and the phase of the pregnancy test, no significant differences were

found in depression, trait and state anxiety between the women who conceived (n-23)
and the women who did not conceive (n-62). However, during the phase of the oocyte
retrieval, women who conceived scored higher on state anxiety than the women who
did not conceive. This finding is opposite to what Demyttenaere et aL (1992) have
found, namely that a high state anxiety level in the early follicular phase and before
oocyte retrieval is associated with lower pregnancy rates after NF-treatment. Merari
et al. (1992) hypothesized that the women who did not conceive used repression as a
coping strategy, which resulted in low anxiety test scores. Because repression is
generally considered as maladaptive coping, tending to repress one's emotions is a less
effective way to cope with the distress caused by an NF-treatment. However, in this
study no coping strategies were measured to support this hypothesis.

Hormonal levels (cortisol and prolactin) were correlated with behavioural
parameters (state anxiety and depression) only during the phase of the pregnancy test.
In this phase, in the women who conceived, a significant negative correlation was
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found between hormones and the psychological measures, whereas no relationship
was found between these parameters in the women who did not conceive. Because
both hormones showed a highly significant rise during the phase ofthe pregnancy test
in both groups, the researchers hypothesized the involvement of a mediating factor; an
additional factor active in the central nervous system in a state of anxiety had a
mediating role between the mental state and hormone secretion.

In a second study (Merari, Feldberg, Shitrit, Elizur, 8z Modan, 1996) with the same
113 childless women, data collected prior to the initiation of the NF-treatment were
used to predict the outcome after NF. A stepwise logistic regression model was
employed to identify parameters that could predict the outcome after NF. The results
showed that the chances for success were inversely related to age and level ofcouples'
cohesion. A positive outcome after NF was more likely to occur among women who:
(a) were defined as traditional (religious observance); (b) initiated adoption
procedures; (c) had a higher emotional involvement; and (d) had a moderate rise in
cortisol level.

The findings that defining oneself traditional with respect to religion and initiating
adoption were predictors for the outcome after NF, were interpreted by the
investigators in the context of active coping. No direct measures of coping were used
in this study. Also, initiating adoption as a predictor for the outcome after NF could
be interpreted in the context of cumulative pregnancy chance for women with
unexplained infertility. In this study, female infertility was due to either an unknown
cause or a mechanical cause. With unexplained infertility, the chance on pregnancy is
not impossible and even relatively high (Garssen et al., 1989). Because of a high
cumulative pregnancy probability, it is possible that in a considerable part of couples
with unexplained infertility a pregnancy occurs when they are in the middle of an
adoption procedure. This may erroneously lead to the conclusion ofa causal relation
between adoption and pregnancy.

Several studies failed to find evidence for a relationship between psychosocial
factors and treatment outcome after NF (Harlow et al., 1996; Slade et al., 1997;
Visser et al., 1994). However, Visser et al. (1994) noted that the number of observa-
tions in their study was relatively small, which also limited correcting the analyses for
the influence of various medical factors on the chance of pregnancy after NF.

In the study of Harlow et al. (1996) with women undergoing IVF, median trait
anxiety scores at baseline (at initial consultation) and during the phase the dominant
follicle reached 15 mm (pre-operative) were higher in NF women who did not
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became pregnant, compared with the NF women who became pregnant. During the
early follicular phase and pre-operative phase, state anxiety scores were higher in
unsuccessful NF women compared with the IVF women who became pregnant. For
both state and trait anxiety, the differences were not significant. However, these
authors also noted that their numbers were too small to be statistically conclusive.

Slade et al. (1997) found no significant difference in emotional state or relationship
factors at the initiation of the NF-treatment between couples who completed three
IVF cycle unsuccessfully and the couples who achieved a successful pregnancy.
However, these results have to be viewed cautiously. During the longitudinal study,
the initial sample decreased from 144 couples to 42 pregnant and 14 not pregnant

couples. Couples were omitted for several reasons, mainly because they did not
complete all available treatments. No infonnation was available why these couples did
withdraw from the program. This information might be highly important in predicting
psychological functioning during and after a failed NF, or the outcome of IVF.

The effect of psychological interventions on conception rates

Domar (1997) stated that if stress may contribute to infertility, then it may be
hypothesized that stress reduction will improve conception rates. She indeed found
support for the hypothesis. Relaxation training for women with unexplained infertility
(Rodriguez, Bermudez, Ponce de Leon, 8z Castro, 1983) or women who were to
undergo an IVF (Farrar, Holbert, 8c Drabman, 1990) resulted in higher conception
rates in the experimental groups than in the control subjects. Also, drug intervention to
reduce anxiety in women with unexplained infertility led to higher conception rates,
compared with control subjects who received a placebo (Sharma 8i Sharma, 1992).
The results of the studies of Rodriguez et al. (1983) and Sharma and Sharma (1992)
can not be explained by a cumulative pregnancy rate in women with unexplained
infertility, because the control groups also consisted of infertile women in which the
cause of infertility could not be established.

In an attempt to replicate their own previous findings (Domar et al., 1990), Domar
et al. (1992) assessed 52 women with fertility problems who attended the Behavioral
Medicine Program for Infertility, to measure the effect of a clinical behavioural
medicine treatment program for infertile women on psychological symptoms and
conception rates. While in their previous study women with mainly unexplained
infertility were assessed, in this replication study women with different infertility
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diagnosis (like endometriosis and a male factor) participated.
The women attended a 10-week group behavioural treatment program, which

included, among other things, relaxation response training, stress management and
nutritional education. Before entering and after the treatment program, the women
completed a battery of psychological tests, measuring mood, anxiety and anger.
Results showed that, like in their previous study, the behavioural treatrnent program
reduced psychological symptoms of depression, anxiety and anger. Also, within 6
months after completing the program, 320~0 of the women conceived. However,
because the authors failed to compare the decrease in psychological symptoms and the
conception rate with a control group, any definitive conclusions concerning changes in
levels of psychological symptoms and conception rate are not possible. However,
according to Domar (1997), spontaneous reductions in psychological symptoms in
women undergoing infertility treatment are rare, suggesting that it is likely that the
improvements in psychological symptoms found in their studies (Domar et al., 1990;
Domar et al., 1992) were indeed related to the behavioural treatment.

Conclusion

Results of several studies strongly suggest that it is important to assess respondents'
psychological reactions during different phases of the IVF procedure. There is
consensus conceming couples' general psychological well-being when entering an NF
treatment program. Couples appear to be, in general, psychologically well adjusted.
However, more specifically, some researchers have found that women, entering an
IVF program, score above the norm on measures ofanxiety, while others did not find
any significant differences with normative data.

There is also consensus about the phases which are experienced as most stressful,
namely waiting for the outcome of the treatment and an unsuccessful NF-treatment.

Contradictory results have been found concerning anxiety during NF. Although
both men and women appear to experience anxiety during the treatment, with women
more than men, some researchers have found that state-anxiety decreases during the
treatment (Connolly et al., 1993), while others have found an increase in state anxiety
during the treatment (Harlow et al., 1996). A closer look at the studies reveals that
measures were taken at different occasions during the treatment. While Connolly et al.
(1993) measured couples twice before the IVF and just after the treatment, Harlow et
al. (1996) measured during the treatment. Again, the importance of the time point
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when to measure psychological factors is underlined.
Concerning the effect ofpsychosocial factors on the treatment-outcome after IVF,

results are contradictory. Several studies are characterized by methodological flaws,
like for instance small sample sizes or a high drop out rate. However, the role of stress
in infertility and infertility treatment outcome remains intriguing. In the few studies
concerning the effect of psychological interventions on conception rates, it has been
found that stress reduction by relaxation training or stress management reduces
psychological symptoms and at the same time increases the conception rates,
suggesting that stress indeed may contribute to infertility. As Mazure and Greenfeld
(1989) noted, although an underlying psychological flaw does not cause infertility, the
reaction of stress to infertility may influence physiological outcome in both men and
women.

In order to find out whether psychological factors can predict infertility and
outcome after an infertility treatment, it is necessary to study couples prospectively
over a longer time period. In addition, for a methodologically well-structured design,
sample sizes have to be calculated on the basis of inean pregnancy chances when
undergoing an infertility treatment. In addition, psychobiological variables, indicating
whether distress is experienced, have to be measured. Only than can be established
whether psychological factors can influence treatment outcome.

It is generally recognized that both psychosocial and psychobiological research
within the context of reproductive technologies are important. Both research
approaches helps us to understand how couples react to the infertility treatment.
Research within this context can result in more knowledge about the influence of

psychosocial and psychobiological factors on the treatment outcome.
But one has to bear in mind that, in order to draw any reliable conclusion, one can

not limit oneself to retrospective studies only. If one wants to make any firm
statements about which variables play an important role in reproductive technologies,
one has to study couples prospectively. And even than it will be difficult to separate
reactions to undergoing an infertility treatment from reactions which result from
experiencing infertility per se, because they are intertwined in such a complex way.
But most important is that more knowledge enables us to help couples when going
through and experiencing the rather stressful infertility treatments to resolve their
fertility problems.
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Abstract

The purpose of this review is to determine if and how psychological factors have a
contributing effect on infertility. Therefore, studies concerning the role of
psychological factors on fecundability, (in)fertility, and fertility treatment outcome
were reviewed. This review is preceded by a brief discussion of relevant
methodological issues. No evidence has been found that psychological factors are the
primary, underlying causes ofinfertility. Also, little support has been obtained that they
are necessary to cause infertility. However, epidemiological studies that focused on
fecundability (probability of achieving a pregnancy in one menstrual cycle) instead of
infertility, have provided evidence that psychological factors can diminish fertility.
Finally, studies that have investigated whether stress reactions related to infertility may
influence treatment outcome after In Vitro Fertilization (NF), show contradictory and
inconsistent results. It is hypothesized that these discrepant findings are, next to other
methodological issues, partially the result of ineasuring sometimes acute and at other
times chronic (emotional) stress responses. It is concluded that psychological factors
alone, whether it concerns personality factors or stress responses, are insufficient to
cause infertility and do not play a principal role in the etiology of infertility. However,
they may contribute to infertility through a complex interaction of biological,
psychological, and social factors. Results from studies with NF patients and
intervention studies suggest that stress or particular personality factors (such as trait
anxiety) may be risk factors for infertility, in that they may influence infertility when
combined with other etiological factors. Concerning the effect ofpsychological factors,
in particular stress (responses), on fertility and fertility treatment outcome, future
research should discriminate between chronic and acute stress.

Introduction

The belief that psychological and behavioural factors influence fertility is widespread.
Even today, laymen advice couples with fertility problems to take a holiday to become
pregnant, without knowing whether or not it has been proven whether relaxation indeed
increases the chance of getting pregnant, not to mention whether stress affects fertility
or even may cause infertility.

Infertility is a world wide problem. It is defined as "the inability of a couple to
achieve conception or to bring a pregnancy to term after a year of regular, unprotected



58 Chapter 3

intercourse" (WHO, 1992). As time is an important factor, the fertility problems in
most couples should be defined as subfertility and not infertility. For practical reasons,
however, we use the WHO term infertility.

It is believed that 8-120~0 of the couples experience problems in conceiving a child
during their reproductive life (Reproductive Health Outlook, 2003). The prevalence
varies both between and within countries, being highest within developing countries.

In the Netherlands, the chance ofnot getting pregnant within one year is 10 percent
for women between 20 to 28 years old and 25 percent for 35 year-old women (Van
Balen, Ketting, 8z Verdurmen, 1995). One out of five Dutch women who want to get
pregnant for the first time and one out of 10 who already have a child, seek
professional help when a pregnancy stays out (Beurskens, Maas 8t Evers, 1995; CBS,
2002). One out of 10 women planning a first pregnancy and one out of20 women with
children undergo fertility treatment. About 800~0 of the women undergoing fertility
treatment achieve a pregnancy. Focusing on In Vitro Fertilization (IVF) and Intra
Cytoplasmic Sperm Injection (ICSI), the chance of pregnancy after a started cycle is
20.5 0~0, with a range of 13.7 - 25.10~o depending on the IVF centre (Kremer et al.,
2002). After three NF~ICSI treatments, the chance ofpregnancy is 40o~o-SOo~o. Taking
into account that IVF~ICSI mostly is the last treatment a couple can undergo, and given
the fact that in the Netherlands couples generally receive a maximum of three
treatments because health insurance does not pay for additional treatments, a
considerable number of the couples undergoing IVF are confronted with definite
childlessness. Concerning age, Dutch women below 30 have a chance of 90~o to stay
childless involuntarily when not undergoing fertility treatment. With treatment, this
chance decreases to 3o~0. Women of 30 years or older have 130~o chance to stay childless
involuntarily without fertility treatment, which decreases to 80~o when undergoing
treatment (CBS, 2002).

Infertility can be attributed to the female, the male, or to both partners. In a minority
of couples with fertility problems, the problem remains unexplained (Speroff, Glass, 8c
Kase, 1973). The most common causes of female infertility are ovulatory dysfunction,
tubal and pelvic pathology, unusual problems and unexplained infertility. The main
causes of male infertility are sperm production disorders or anatomical abnormalities.
Male fertility problems may also occur in case of impotence or premature ejaculation.

There is much debate whether psychological factors also play a role in the fertility
process. In literature, the issue of the role ofpsychological factors on fertility generally
parallels the views about the role of psychosocial factors on health. In former years,
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there was the conviction that there waspsychogenic infertility versus organic infertility,
just as, for example, there was psychogenic pain versus organic pain. Nowadays,
however, this view is abandoned and replaced by the biopsychosocial model. This
model (e.g., Engel, 1980) emphasizes that health and disease always are the result ofa
complex interaction ofbiological, psychological, and social variables. The contribution
of each of these factors is not fixed, but may differ considerably among individuals,
and even, within individuals, in different phases of illness and health. The purpose of
this chapter is to review the literature on the role ofpsychological factors in fertility and
more specifically the influence of these factors on IVF treatment outcome. Relevant
studies were collected through an extensive literature search (Psychinfo, Medline).
Keywords used were psychological and psychosocial aspectslfactors, stress, influence,
(in)fertility, and IVF. Because in the studies we reviewed only few researchers included
the male partner, the focus of our review was predominantly on results found in
women. Studies which focused specifically on one type of diagnosis (e.g.,
endometriosis, male infertility) were not included.

We will start with a briefoutline ofhistorical attempts to relate psychosocial factors
and health in general and, fertility in particular. In addition, we will discuss studies
examining the role ofpsychological factors on fecundability, i.e. the ability to conceive
during a given menstrual cycle (Speroff et al., 1973; Stillman, Rosenberg, 8z Sachs,
1986), and (in)fertility Also, the results of psychological intervention on conception
rates will be presented. Finally, studies concerning the effect ofpsychological factors
on IVF treatment outcome will be discussed. The purpose is to provide a state-of-the art
review concerning the question whether psychological factors contribute to fertility
problems and IVF treatment outcome. Also, mechanisms mediating the relation
between stress responses and infertility will be discussed. This review will be preceded
by a brief discussion of relevant methodological issues.

In the preceding chapter, we have already discussed studies concerning the effect of
psychological factors on IVF treatment outcome. Because the latest studies in this
earlier review date from 1997, we will discuss this perspective again, thereby updating
the available evidence. This chapter will be concluded with a discussion about the
possible role of psychologícal factors in infertility. Finally, suggestions for future

research will be given.
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Psychology and infertility

Psychology and health: A briefhistoricalperspective

In the earlier days, advocates ofpsychosomatic medicine believed that particular health
problems (indicated as "the holy seven", which included hypertension, stomach ulcer,
etc.) might be caused primarily by psychological factors. For instance, within
psychoanalysis, subconscious wishes or inner conflicts were seen as possible causes of
health problems. The main problem with research in this tradition was, however, that
medical knowledge was hardly taken into account. Also, the quality of studies was
moderate at best, mostly due to the fact that they did not control for altemative
explanations. Studies were mainly clinical case studies, retrospective studies or
prospective studies lacking appropriate control measures. Concerning infertility, the
predominant psychogenic hypothesis was that unconscious resistance to motherhood on
the part of infertile women was the cause of infertility, particular in "non-organic"
infertility (Greil, 1997).

Nowadays, health is more and more approached from a biopsychosocial model,
featuring the interaction of biological, psychological, and social factors. Research on
different kinds ofhealth problems, such as myocardial infarction, infectious diseases,
and different types ofcancer, has demonstrated that psychosocial factors may influence
health, in combination with other etiological factors (e.g., Astin, Shapiro, Eisenberg, 8z
Forys, 2003; Buselli 8t Stuart, 1999; Denollet 8i Van Heck, 2001; Engel, 1980; Syrjala
8t Chapko, 1995). Commonly investigated are personality, stressors and stress
reactions, mood, social support, coping strategies, well-being, and quality of life.
Concerning psychological research on fertility problems, a shift has been made from
studying infertile couples to studying couples undergoing fertility treatment, mostly
IVF. This allows researchers to reveal possible relations between psychological factors
and treatment outcome (pregnant or not). The majority of the studies have used a
prospective design (e.g., Demyttenaere, Nijs, Evers-Kiebooms, óc Koninckx, 1992;
Facchinetti, Matteo, Artini, Volpe, 8z Genazzani, 1997; Merari, Feldberg, Elizur,
Goldman, 8i Modan, 1992), whereby, as a rule, most psychological variables are
measured before the outcome is known. Also, many studies have taken other factors
influencing fertility into account. In most studies, a wide variety of factors are
controlled for, such as demographical factors, the cause of infertility, and the
gynaecological history. It is remarkable that, whereas many studies have focused on
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stress responses and their effect on NF treatment outcome, hardly any of them have
measured stressors such as life events or daily hassles. The NF studies, however, are
not sufficient to provide a complete picture of the effects of psychological factors on
fertility. Therefore, in the next sections, the role of psychological factors on
fecundability, infertility as well as NF treatment outcome will be discussed. First,
however, the focus will be on some relevant methodological issues.

Methodological issues

Associations between psychological factors and (in)fertility may reflect three possible
directions: (i) psychological factors contribute in some way to infertility; (ii) infertility
influences psychological functioning; or (iii) an association between psychological
factors and infertility can be explained by a third variable. This implicates that when
trying to establish the role ofpsychological factors in infertility, several methodological
issues have to be accounted for.

First, the strongest design to determine whether psychological factors alone are
sufficient or necessary to cause infertility is to conduct a scientific experiment.
However, to conduct this kind of experiments on human beings would be far from
ethical. The closest way, next to experimental studies, to make more definitive
statements about the nature ofassociations between psychological factors and infertility
is to use a prospective design. However, when studying the effect of psychological
factors on fertility, even prospective designs have their limitations. For example, when
following couples planning a pregnancy, it generally will not be possible to determine
exactly the onset of the fertility problems, which may exist already since long before
couples stopped using contraceptives. In addition, both the fertility problem and the
psychological status of the woman (ancUor the man) may be caused or influenced by a
third factor (e.g., genetics). Therefore, an association between psychological factors
and fertility problems, in spite of a prospective design, does not necessarily imply a
causal relationship. To establish whether psychological factors indeed precede fertility
problems, the focus has been redirected to either psychosocial intervention research or
fertility treatment outcomes. In these studies, researchers can control better for
confounding factors. However, even in such studies obtained associations not
necessarily imply causality. Other designs, like case-studies, retrospective studies or
cross-sectional studies, do not allow valid conclusions concerning the nature of an
obtained association.
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Second, studies should focus on couples who stop using contraceptives and who are

planning a pregnancy. The best way to determine whether psychological factors are

associated with infertility is to follow couples in time, measuring psychological factors

repeatedly in both partners with short time intervals, and determining their fertility

status. This offers a way of reducing confounding factors like tests or diagnostic
procedures (Edelmann 8L Connolly, 1986). The main focus should be on couples in

which at the very start of the investigation no structural physical abnonnalities
accounting for fertility problems have been found. Although such a design is

insufficient to support the hypothesis that psychological factors cause infertility,

finding a relation between psychological factors and infertility or success in fertility

treatment suggests an influence ofpsychological factors on fertility. Epidemiological

studies on fecundability come close to this way of research.
Third, one of the main problems when studying psychological factors in infertility is

its definition. Mostly the term infertility is used if no pregnancy is achieved after one

year of unprotected sexual intercourse. Not being pregnant after one year, however,

does not mean that a pregnancy will not occur later. Several couples still get pregnant

after a year, with or without fertility treatrnent. For this reason, many researchers use

the term 'subfertility' to indicate that (spontaneous) pregnancy in the future still is

possible. Instead oftaking infertility in general as an outcome variable, one could focus

on diagnostic criteria, like male factor infertility (e.g., sperm production disorder),

female infertility (e.g., endometriosis, hormonal deficits), or unexplained infertility.

However, even focusing on diagnostic criteria does not make it easier to find the causal

relation of psychological factors on fertility. To find a causal relation, one would have
to start the investigation before the onset ofinedical causes, which generally would be

impossible to do.
The last decades, research has focused increasingly on the effect of psychosocial

factors on IVF-treatment outcome. The advantage of these kinds of studies is that
researchers can control for several confounders. Although insufficient to determine

whether a certain psychosocial profile plays a causal role with respect to infertility,

these studies are suitable to provide more insight into the association between

psychosocial factors and fertility problems. To exclude altemative explanations, studies

have to fulfil some additional methodological criteria. Conceming research on the
influence ofpsychological factors on IVF treatment outcome, the best design would be

to measure psychological factors (state measurements) in patients during the whole
procedure, that is, before, during, and after the first, and, ifapplicable, second and third
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NF treatment. Trait measures have to be measured only once, because they reflect
stable characteristics. In addition, the outcome must be well defined (chemical
pregnancy, fetal heart activity, childbirth). We believe that it is best to define it as
echoscopic intra uterine heart activity at 10 weeks conceptual age (12 weeks menstrual
age). In this way, most abortions are excluded. The majority of studies concerning the
effect of psychological factors on NF treatment outcome have focused merely on
emotional stress responses (e.g., Boivin 8c Takefman, 1995; Demyttenaere et al., 1992;
Thiering, Beaurepaire, Jones, Saunders, 8i Tennant, 1993). However, the focus should
also be on personality, coping strategies, life style and stressful life events.

Fourth, in case an association has been found, it would be important to know which
mechanisms mediate or moderate this relationship. Epidemiological studies on
(in)fertility (fecundability), as well as intervention studies and studies of couples
undergoing fertility treatment offer good ways of including methods to determine
possible mediators. For example, concerning the influence of stress responses on
(in)fertility or fertility treatment outcome, stress hormones, such as catecholamines,
cortisol, and prolactin should be measured as well.

Fifth, one has to take all sorts ofpotential confounders into account. It may be that
an obtained association is due to a third variable. One has to control for possible
confounders, such as smoking, weight, alcohol, medication and frequency of
intercourse. In case of studies on the influence of psychological factors on NF
treatment outcome, patients with both primary (no fertility history) and secondary
infertility (a fertility history, like previous pregnancy) have to be included. This also
accounts for all diagnostic criteria (medical cause) and duration of fertility problems.
Including all these factors helps in controlling for possible confounders.

Finally, samples should have sufficient power to detect differences. Finding no
association may be partly due to the sample sizes.

In conclusion, to determine whether psychological factors contribute to infertility
best would be to follow couples who plan a pregnancy and are unaware oftheir fertility
status until pregnancy, or over a longer period of time in case a pregnancy stays out.
Furthermore, it would be adequate to measure biological, psychological, and
environmental factors which may contribute to infertility. Only then, it can be
determined whether a certain psychological profile is causally related to infertility.
However, this kind of research is not feasible and would be very costly. Many
researchers have made a shift from studying the role of psychological factors on
(in)fertility to examining the effects of psychological factors on fertility treatment
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outcome. Here also the time dimension, possible mediators, moderators and the role of
confounders have to be taken into account. Because it will be impossible to meet all
methodological criteria, the question whether psychological factors are necessary
and~or sufficient to cause infertility can not be answered. The studies discussed in the
next sections suggest that psychological factors may be risk factors for infertility.
However, risk factors do not necessarily imply causality.

The role ofpsychologica! factors on fecundability

Studying couples who are planning a pregnancy in order to determine whether
psychological factors are associated with infertility, merits further attention. Hjollund et
al. (1999) studied such couples with no previous reproductive experience. They
followed the couples for six menstrual cycles. Infertility, defined as no pregnancy after
one year, could, therefore, not be established. Instead, they focused on fecundability,
the probability of conception per menstrual cycle. It was found that in women with
longer menstrual cycles the probability of conception per cycle was lower for cycles
during which they reported high levels of psychological distress (General Health
Questionnaire score above 80th percentile), when compared with other cycles. This
suggests that psychosocial factors indeed may influence fertility. The researchers
controlled, among other things, for frequency of sexual intercourse.

Sanders and Bruce (1997 j studied the role ofemotional and physiological reactions.
In 13 women who were attempting pregnancy, mood, state-anxiety, catecholamines and
cortisol excretion were measured twice (day 7 and day 21 ofa 28 day cycle) during a
non-conception cycle and a conception cycle. The mean number ofinenstrual cycles to
achieve pregnancy was four months (SD - 1.4). This suggests that the women were
normally fertile. The results showed that in the conception cycle women had
significantly improved mood states and a lower level of state anxiety than in the non-
conception cycles. The women reported to be less hassled during the conception cycle.
In contrast, there were no differences in overnight hormone secretions between the
conception and non-conception cycles. Frequency ofintercourse was not a contributing
factor.

In conclusion, the results of the few discussed epidemiological studies on
fecundability suggest that psychological factors like distress and negative mood states
may influence fertility negatively, as evidenced by the increased number ofmonths to
achieve a pregnancy.
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The role ofpsychological factors on infertiliry

Some researchers, especially those working in the psychodynamically oriented
psychosomatic tradition, believe that psychological factors are the primary cause of
infertility. This perspective is referred to as thepsychogenic hypothesis (Greil, 1997).
Its assumption is that unconscious resistance to motherhood on the part of infertile
women is the cause of infertility, "non-organic" infertility in particular (Greil, 1997). In
contrast, more recently, in the tradition of several other investigators (e.g., Bronson,
1989; Kozlowski 8c Sterns, 1989), Wasser (1990) has proposed the Reproductive
Filtering Model (RFM) to explain the high reproductive failure in humans. This model
fits better within modern views on the role of stress and other psychosocial factors on
health outcomes. According to the RFM, the high costs ofreproduction (time, energy,
and risk) have resulted in the evolution of a number of sensitive physiological and
behavioral mechanisms that may temporarily suppress reproductive processes when
environmental conditions (e.g., change in energy balance reflecting maternal nutrition
status, perceived stress) suggest that the likelihood of producing viable offspring is
relatively low (Wasser, 1994; Wasser 8z Isenberg, 1986). According to this view,
suppression of fertility is maintained until conditions improve, enabling reproduction to
proceed when chances of success are greatest (Wasser, 1990).

Edelmann and Connolly (1986) have reviewed the literature on the role of
psychological factors on infertility, such as personality, stress responses and marital
relationship. In these studies, fertile couples, infertile couples, as well as infertile
women have been investigated. On the basis of studies published between 1972 and
1983, it was concluded that there is little support for the view that psychological factors
play a part in the aetiology of involuntary childlessness. Next to methodological
problems with many of these earlier studies, like concerning the definition ofinfertility
and the lack ofa clear theoretical framework, the study designs (mostly cross-sectional)
made it hard to determine whether psychological factors predispose couples or women
to become infertile or whether infertility leads to psychological problems (Edelmann 8i
Connolly, 1986).

In a review ofthe literature concerning the role ofpsychological factors in infertili-
ty, Garssen, Duyvis, Everaerd, Hogerzeil, and Hamerlynck (1989) concluded that,
compared with fertile women, anxiety is higher in infertile women. However, again due
to methodological shortcomings, it was hard to establish whether increased anxiety
should be considered as a reaction to infertility or as a causal factor preceding
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infertility.
Greil (1997) has reviewed studies on psychological factors and infertility published

since 1980. Concerning the psychogenic hypothesis, he concluded that most carefully
designed studies were unable to find differences in personality between infertile and
non-infertile populations (men, women, and couples). In addition, in general no
differences could be demonstrated on measures ofpersonality or psychological distress
between (i) patients with organic (infertility with identified physiological source) and
functional infertility (unexplained infertility), and between (ii) infertile couples who
became pregnant and couples who did not.

Table 1 provides a summary of relevant studies which focused on the role of
psychological factors in infertility. The results are rather inconclusive. While it has
been found that relatively high levels oftrait anxiety are predictive of a lower chance of
conception in normal, spontaneous cycles (Demyttenaere et al., 1988), in studies with
women seeking help for their fertility problems, no differences between women who

became pregnant within two years and those who did not were found on gender
identity, locus of control, infertility as a defence mechanism against inner conflicts

(Mïjller 8c F~Ilstróm, 1991), state or trait anxiety, depression, coping strategies,
physical well-being, and body-experience (Strauss, Appelt, Bohnet, 8i Ulrich, 1992).
By means ofcluster analysis and the theoretical assumption that age of the woman and
emotional problems are related to fertility, Strauss et al. (1992) identified three
subgroups characterized by: (i) older age, an average level of trait anxiety and
depression, and scores on a symptom checklist slightly lower compared with the total
sample; (ii) a mean age similar to that of the whole sample, higher mean scores on
anxiety, depression and a symptom checklist; (iii) younger women with low scores on
anxiety, depression, and physical symptoms. They found that the group of pregnant
patients consisted predominantly of younger women without any psychological
impairment. No significant differences regarding medical cause or kind of infertility
treatment were found between the subgroups.

Concerning the methodology of the investigations presented in Table 1, in all
studies a prospective design was used. Only Stoléru, Teglas, Fermanian, and Spira
(1993) and Stoléru et aL (1996) focused on couples with initially undetermined fertility
and couples with initially known infertility. In the other studies in Table 1 as well as in
the discussed reviews (e.g., Greil, 1997), the focus was on infertile populations, or
comparisons of IVF or infertile patients with relevant norm groups. Demyttenaere et al.
(1998) focused on women with a normal fertility status who had a male partner with
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fertility problems. Their finding that women with high trait anxiety needed more
fertility treatment before getting pregnant does not support the hypothesis that trait
anxiety alone, or other personality factors, cause infertility. Although it seems that trait
anxiety influences fertility, the women still became pregnant. To determine what the
effect of traít anxiety has been, best would have been to determine the women fertility
status before each Artificial Insemination with semen ofa proven fertile Donor (AID).
In addition, most studies have used as outcome measure pregnancy within a certain
time span after the measurement of psychological variables. It may be that the
psychological condition changed over time, which has not been measured.
Furthermore, only M~ller and F~I Istr~m (1991) also looked at the fertility status ofthe
women. They did not find differences on psychic and psychosomatic symptoms
measured at the first occasion between the different groups as far as medical causes is
concerned (e.g., tubal factor, ovulatory disorders, or unexplained infertility). Finally,
most studies controlled for differences in demographic and medical variables between
relevant subgroups. Sample sizes ranged between 52 and 191, which seems sufficient
to make valid conclusions.

Stoléru et aL (1993) initially found that both in women and men psychological
factors were significant predictors of infertility. However, in a later study it was
concluded that only in men psychological characteristics play an etiological role
(Stoléru et al., 1996). This discrepancy can be partíally explained by the different
designs of both studies. However, the question then is to what extent the results are
solid. Stoléru et aL (1993, 1996) themselves have made some remarks on
methodological issues, like, for instance, the lack of generalizability ofthe results to a
wider population and unwanted confounding due to side-effects ofinedications. Also,
comparisons were made between infertile (known or initially unknown) and fertile
couples, without accounting for the cause of infertility (male, female, or a
combination). In addition, we wonder which psychological factors underlie the affected
wish to conceive and~or the problems concerning sexual behavior. Stoléru et al. (1996)
have suggested that in addition to the influence ofpsychological factors on frequency
of intercourse, which seems a logical explanation for not conceiving, also the quality of
semen may be affected. This, however, was not studied.
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70 Chapter 3

In conclusion, until now little support has been obtained for the psychogenic
hypotheses. Apart from the methodology ofthe discussed studies, which dces not allow
drawing solid conclusions, no differences in personality and psychopathology have
been found between the infertile and fertile population, with the exception of the study
by Demyttenaere et al. (1988), who found that relatively high trait anxiety level of
women was predictive ofa lower chance ofconception in normal, spontaneous cycles.
However, the latter study does not prove that trait anxiety alone is sufficient to cause
infertility, but merely that it is a risk factor. Again, risk factors do not necessarily imply
causality.

The influence of stress responses on IVF treatment outcome

Mazure and Greenfeld (1989) have suggested that, even ifan underlying psychological
flaw does not cause infertility, stress possibly due to infertility nevertheless may
influence physiological processes (i.e., the production of stress hormones like cortiso]
and prolactin) in both men and women. In turn, these physiological changes may in
women affect certain functions of the reproductive cycle, and thus also fertility
treatment outcomes (Mazure 8z Greenfeld, 1989). The latter authors further suggested
that it is time "to redirect research efforts from the investigation of preexisting
psychopathology in the infertile population to a focus on the prediction of successful
IVF outcome (p. 253)". They noted that a successful outcome must be properly
defined. Furthermore, in order to be able to determine predictors of a successful
outcome, sensitive measures must be used. Knowledge concerning which variables
predict a clearly defined successful outcome gives researchers the possibility to develop
interventíon programs to improve IVF treatment-outcome.

Table 2 provides a summary of studies which have focused on the effect of
psychosocial factors, in particular emotional stress responses and mood, on IVF
treatment outcome. The results of prospective studies are rather inconsistent and even
contradictory. It has been demonstrated that state anxiety (Demyttenaere et al., 1992;
Demyttenaere, Nijs, Evers-Kiebooms, 8z Koninckx, 1994; Facchinetti et al., 1997;
Gallinelli et al., 2001) and depression (Demyttenaere et al., 1992; Thiering et al., 1993)
are negatively associated with treatment outcome after IVF. Boivin and Takefman
(1995) showed that women who did not become pregnant after IVF, reported more
distress during the treatment than women who became pregnant. It has also been found
that a biochemical pregnancy (hCG activity) can be predicted negatively by
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employment status and total change ofheart rate response to a Stroop test (Facchinetti
et al., 1997). In contrast, Merari et al. (1992) found that women who conceived
reported significantly more state anxiety during the phase of the oocyte retrieval than
women who did not conceive. This result is opposite to findings ofDemyttenaere et al.
(1992), who demonstrated that high state anxiety in the early follicular phase and
before oocyte retrieval was associated with lower pregnancy rates after NF-treatment.
Merari et al. (1992) hypothesized that women who did not conceive used repression as
a coping strategy, which resulted in relatively low anxiety scores. Because repression is
generally considered as a form of maladaptive coping, tending to repress one's
emotions is a less effective way to cope with the distress caused by an NF-treatment.
However, in their study no coping strategies were measured to support their hypothesis.
Demyttenaere et al. (1998) actually did measure coping strategies. They found that a
decreased expression of negative emotions and increased palliative coping predict a
higher pregnancy rate after NF.

Comparing women with completely normal menstrual cycles with women with
subtle disturbances of their menstrual cycle (minimal endometriosis, luteal phase
deficiency (LPD) or luteinized unruptured follicle syndrome (LUF)), Demyttenaere et
al. (1994) found in the latter group that pregnancy rates tended to be lower and trait
anxiety tended to be higher. The state anxiety level in the early follicular phase, which
has been shown to be associated with lower pregnancy rates in NF (Demyttenaere et
al., 1992), tended to be higher in women with cycle disturbances.

Examples of inconsistencies of study results that have been found are that
Demyttenaere et al. (1992) and Facchinetti et aL ( 1997) showed a negative effect of
anxiety on treatment outcome, while Boivin and Takefman (1995), and Thiering et al.
(1993) found no effect of anxiety.

The findings of Merari et al. (1996) that (i) defining oneself as being traditional
with respect to religion and ( ii) initiating adoption were positive predictors for the
outcome after NF, were interpreted by the investigators in the context ofactive coping.
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76 Chapter 3

No direct measures of coping, however, were used in this study. Also, initiating
adoption as a predictor for the outcome after IVF could be interpreted in the context of
cumulative pregnancy rate for women with unexplained infertility. In this study, female
infertility was due to either an unknown cause or a mechanical cause. With
unexplained infertility, the chance on pregnancy is not impossible (Garssen et al.,
1989). Because ofthis, it is possible that in some couples with unexplained infertility a
pregnancy occurs when they are in the middle of an adoption procedure. This may
erroneously lead to the conclusion of a causal relation between adoption and preg-
nancy.

Several studies have failed to find evidence for a relationship between psychosocial
factors and treatrnent outcome after NF (Harlow, Fahy, Talbot, Wardle, 8r. Hull, 1996;
Slade, Emery, 8c Lieberman, 1997; Visser, Haan, Zalmstra, 8r, Wouters, 1994). Visser
et al. (1994) demonstrated that women who had ovarian stimulation only (without
follicle aspiration; n-10), were more insecure, and experienced more sleeping problems
and complaints in general than women (i) who had follicle aspiration but no embryo
transfer (n-11), (ii) women who had embryo transfer but no pregnancy (n-53), and (iii)
who were pregnant after embryo transfer (n-12). However, the exceptional IVF results
make the findings not representative for the normal IVF treatrnent.

Stoléru et aL (1997) studied whether psychological factors had an influence on
success of the fertilization step of IVF. In a sample of48 women, they found that the
subscale Perception of Marital Harmony in the Project to Conceive a Child, part of
their Child Project Questionnaire (Stoléru et al., 1993), administered one day before
oocyte retrieval (OR), was a signiticant predíctor of fertilization success. Women who
did not fully agree with the statement that a child is a necessary condition for a
successful life, had higher fertilization rates. In contrast, state and trait anxiety,
measured for seven consecutive days, starting two days before OR and ending two days
after embryo transfer, were not associated with fertilization rates.

In an attempt to explain the contradictory and inconsistent findings, the
methodology of the studies in Table 2 was compared. All the reviewed studies had a
prospective design, some in combination with a cross-sectional or retrospective one.
The studies differed in terms of inethods used. For instance, inclusion criteria differed
between studies. Only Boivin and Takefman (1995) have reported inclusion of both
women with primary or secondary infertility. Merari et al. (1992) only included women
with no previous completed pregnancy, while Demyttenaere et al. (1998) only included
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women with primary infertility. In addition, in some studies only women getting their

first IVF treatment were included (Boivin 8z Takefman, 1995; Gallinelli et al., 2001),
while in other studies more treatment cycles were included (e.g., Demyttenaere et al.,
1992; Facchinetti et al., 1997; Merari et al., 1992, 1996). Some researchers controlled
for the number of treatrnents women underwent. However, although Demyttenaere et
al. (1991, 1992) did not find an association between previous NF attempts and

psychological measurements, the possibility exists that psychological factors measured
before starting IVF predict treatment outcome differently than when measured after a

failed NF. Further, psychological measurements were taken at different time points,
like only before starting an IVF treatment (Demyttenaere et al., 1998; Merari et al.,
1996; Thiering et al., 1993) or several times during an IVF (Boivin 8i Takefinan, 1995;
Demyttenaere et al., 1992; Demyttenaere et al., 1994; Fachinetti et al., 1997; Gallinelli
et al., 2001; Merari et al., 1992). A variety of instruments were used. The only
questionnaire used by all researchers was the State and Trait Anxiety Inventory (STAI;
Spielberger, Gorsuch, 8c Lushene, 1970). In only a limited number of studies the
analyses of stress hormones were included (Demyttenaere, Nijs, Evers-Kiebooms, 8c
Koninckx, 1991; Demyttenaere et al., 1992; Fateh, Ben-Rafael, Benadiva, Mastroianni,
8i Flickinger, 1989; Merari et al., 1992, 1996). These results will be discussed in a later
section. Some researchers define pregnancy after IVF on the basis of the hCG value
(e.g., Boivin 8c Takefman, 1995; Facchinetti et al., 1997; Gallinelli et al., 2001; Merari
et al., 1992), while others are less clear in how they define treatment outcome. In most
studies, diagnostic categories have been described, but were not used as outcome
measures (dependent variables). Few studies controlled for demographical and
gynaecological variables (Boivin 8c Takefman, 1995; Facchinetti et al., 1997;
Demyttenaere et al., 1998). Finally, the sample sizes of the reviewed studies ranged
from 40 to 330 women, which may be sufficient to make some valid conclusions. Some
studies have to be interpreted cautiously as well. For example, during the longitudinal
study of Slade et al. (1997), the initial sample decreased from 144 couples to 42
pregnant and 14 not-pregnant couples. Couples were omitted for several reasons,
mainly because they did not complete all available treatments. Unfortunately, no
information was available why so many couples and especially the non-successful
treated women did withdraw from the study. In the study of Harlow et al. (1996), the
number of pregnancies was too small to be statistically conclusive.

Demyttenaere et aL (1992) measured anxiety during a treatment, but did not
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differentiate between the treatment cycles (first, second, or third). Their results, that
high state anxiety before oocyte retrieval is associated with a lower pregnancy rate after
NF, were confirmed in studies by Facchinetti et al. (1997) and Gallinelli et al. (2001).
These results indicate that measurements should not only take place just before or after
NF~ICSI, but also during the treatment, because stress responses may differ during an
IVF procedure. However, the results of the latter studies are contradicted by the study
of Merari et aL (1992), which used the same design, be it with a larger sample size.

In conclusion, prospective studies which have focused on the effect ofpsychosocial
factors, in particular emotional stress responses and mood, on IVF treatment outcome
have yielded rather contradictory results. These contradictory findings may be partially
explained by methodological issues. The data as a whole suggest that emotional stress
reactions may influence the outcome after an IVF treatment negatively.

Irttervention studies

The role of stress reactions in infertility and infertility treatment outcome can also be
examined in studies on the effects of psychological interventions on conception rates
(Domar, 1997; Domar, Seibel, 8t Benson, 1990; Domar et al., 1992; Farrar, Holbert, 8z
Drabman, 1990; Rodriquez, Bennudez, Ponce de Leon, 8z Castro, 1983; Sharma 8i
Sharma, 1992). The idea is that if an intervention aimed to neutralize the "toxic"
psychosocial factor results in increased conception rates, the specific psychosocial
factor is apparently etiologically relevant. Results suggest that relaxation training or
stress management not only reduces psychological symptoms, but at the same time
increases the conception rates, suggesting that stress (reactions) indeed may contribute
to infertility. In some of the intervention studies, the focus was on women with
unexplained infertility (Domar et al. 1990; Rodriguez et al., 1983; Sharma 8L Sharma,
1992). It has been demonstrated that the cumulative pregnancy rate in an untreated
group with unexplained infertility (mean number ofmonths trying to conceive was 39
months) is 340~o after six months, 74o~o after two years and after five years 870~0 (in
Garssen et al., 1989). In contrast with the study of Domar et al. (1990), the results of
the studies of Rodriguez et al. (1983) and Sharma and Sharma (1992) can not be
explained by a cumulative pregnancy rate in women with unexplained infertility,
because they included a control group which also consisted of infertile women in which
the cause of infertility could not be established. In an attempt to replicate their previous
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findings (Domar et al., 1990), Domar, Zuttermeister, Seibel, and Benson (1992) studied
women with different infertility causes (e.g., endometriosis, male factor infertility).
Within 6 months aRer completing a behavioural treatment program, 320~0 ofthe women
conceived (average duration of infertility was 3.1 years). However, like in their
previous study, the authors failed to compare the conception rate with a control group,
thereby limiting conclusions concerning changes in conception rate through a
behavioural treatment program.

Acute versus chronic stress: partially explaining contradictory and inconsistent
results

As already mentioned, most studies on the effects of psychological factors on NF
treatment outcome have focused on emotional stress responses as predictors. It is quite
conceivable that the inconsistent and contradictory findings are, next to the previously
mentioned methodological issues, partially the result of ineasuring sometimes acute
and at other times chronic stress responses. There is an increasing awareness that a
distinction has to be made between acute and chronic stress reactions which may differ
not only in intensity but also in quality. For example, immune status has been shown to
improve in acute stress (McEwen, 2000), whereas chronic stress has a depressing effect
on the functioning ofthe immune system (Lovallo, 1997; McEwen, 2000). Therefore,
researchers have to consider the possibility that the effects of acute stress on fertility
and NF outcome may be different from the effect of chronic stress.

When studying the effect of stress on physical and psychological well-being, it is
important to know whether one has to do with chronic or acute stress. O'Keeffe and
Baum (1990) have suggested that chronic stress can be defined on the basis of the
following mechanisms: (1) the persistence of a stressor, (2) chronic perception of a
threat, and (3) the persistence of a response. One or more of these mechanisms may
underlie chronic stress and may be used to identify it. Therefore, measurement of
chronic stress should include simultaneous assessment of the characteristics of the
event, the characteristics of the perceived threat, and the response (physiological,
psychological, and behavioural). For all mechanisms accounts that measurements
should include duration and intensity.

According to transactional or cognitive appraisal models (Lazarus 8c Folkman,
1987), appraisal processes, affective reactions and subsequent coping behavior are to a
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large extent individually tailored to accommodate stressful occurrences. Following

these models, one would expect that context-specific emotional reactions represent a
more crucial variable than stable characteristics reflecting preferred ways ofresponding
emotionally to stressors in general. Acute or state reactions are always context-specific,
whereas psychological reactions reflecting traits generally go beyond the situation and
refer to general chronic stress responses. Additionally, there are context-specific
chronic stress reactions, which can not always be established by trait scores. To
establish situation specific chronic stress responses, it would be most appropriate to
measure state scores repeatedly across several measurement points.

Only focusing on differences between the effects of acute or chronic stressors (e.g.,
McGonagle 8L Kessler, 1990) does not necessarily give a good indication ofthe effect

of stress reactions on well-being. This also may account for infertility and fertility
outcome. Infertility may be regarded as a chronic stressor because of its persistence.
However, people tend to cope differently with stressors. While in some couples
infertility may last for such a long time that they habituate to the situation, others may
be in the process ofloosing control, due to exhaustion ofcoping strategies or the use of
less effective coping strategies. To examine the effect ofstress responses on well-being,
chronic stress responses have to be measured. For a valid assessment of chronic stress,
one single point of ineasurement is by definition not sufficient, with exceptions for
variables that do not change easily or rapidly over time (House, 1990). Concerning the
context specificity of infertility, best is to assess (psychological) states prospectively
and repeatedly, to get some indication of chronícity.

As already mentioned, the discrepant findings in studies on the effect of
psychological factors on NF-treatment outcome may be partially the result of
measuring in some studies acute and at other times (situation-specific) chronic
emotional stress responses. Several studies have failed to find an association between
trait variables, such as trait anxiety, and IVF-treatment outcome, suggesting that
chronicity does not seem to matter. However, these factors often refer to general
chronic stress responses which go beyond the situation. Because of the specificity of
the situation (infertility and~or undergoing IVF treatment), chronicity can best be
established by assessing state variables repeatedly during the procedure. However, in
most IVF studies, only single state scores are used to predict treatment outcome, which
may reflect chronicity in some NF patients and acute reactions in other IVF patients.



Psychologica!jactors, (in)fertiliry, and IVF treatment outcome 81

The influence of stress on fertility and infertility treatment outcome; possible
mechanisms

If (chronic) stress responses influence fertility and infertility treatment outcome, the
question is by which mechanisms these associations are mediated. It is hypothesized
that stress may influence health, and so fertility, in both direct and indirect ways. The
direct effect of psychological factors on health goes through pathophysiological
mechanisms, in which the autonomic nervous system, stress hormones, and the immune
system are involved (Kedem, Bartoov, Mikulincer, 8z Shkolnik, 1992; Paarlberg,
1999). Concerning the indirect pathways, exposure to a stressor may induce changes in
behaviour, such as unhealthy habits like smoking and alcohol abuse, which also may
have negative effect on fertility (Gaillard, 1996; Paarlberg, 1999).

Direct pathways

When after chronic exposure to stressors homeostasis is not re-established,
pathophysiological processes may occur. Several mechanisms may be involved,
including changes in hormonal and immunological processes.

Hormonal chan~es

In case of acute stress, when a person tries to control the stressful situation, the
sympathetic adrenal medullary system (SNS) is activated. The latter responds
immediately to threatened homeostasis with the release of catecholamines (Baum 8c
Grunberg, 1995; Olff, 1999). In case ofprolonged stress responses, through inefficient
coping or confrontations with chronic stressors, the hypothalamic-pituitary-
adrenocortical system (HPA) plays an important role (Olff, 1999; Tsigos 8c Chrousos,
1996). The maintenance ofphysiological homeostasis through the SNS is inhibited by
cortisol (Olff, 1999).

Inereased release of catecholamines and cortisol can suppress immune processes
(Paarlberg, 1999). When the stress responses become chronic, both hormonal and
immunological processes may have adverse effects on the reproductive system.
Catecholamines can affect the hypothalamic gonadotrophin releasing hormone
(GnRH), which in turn influences the follicle stimulating hormone (FSH) and
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luteinizing hormone (LH) levels (Leiblum, 1997). It has been found that medication to
block the activity ofcatecholamines often results in ovulatory disorders (Garssen et al.,
1989). It is interesting to note that in some forms ofdepression, also decreased levels of
catecholamines can be found. Besides cortisol, prolactin is also considered a stress
hormone. Studies on the role of prolactin in stressful situations suggest that passive
coping with stressors may stimulate prolactin secretion (Assies 8t Vingerhoets, 1994).
Also, because it has been found that medication that stimulates prolactin secretion may
cause the absence of ovulation, it is assumed that stress is associated with ovulatory
disorders, mediated by high prolactin concentrations (Lappdhn, 1994).

To examine whether higher levels of stress hormones influence infertility treatment
outcome, researchers have focused mainly on cortisol (Demyttenaere et al. 1991, 1992,
1994; Fateh et al., 1989; Merari et al., 1992, 1996) and prolactin (Demyttenaere et al.,
1992, 1994; Merari et al., 1992, 1996). Research results appear not to be consistent.
High anticipatory cortisol concentrations were found in women with high Zung
depression scores and high (maladaptive) active coping in relation to a lower pregnancy
rate during an IVF treatment (Demyttenaere et al., 1992). Higher cortisol
concentrations in women before oocyte retrieval and before embryo transfer were also
associated with a lower probability of conception during NF (Demyttenaere et al.,
1992). Fateh et al. (1989) found in by NF treated women that cortisol levels were
significantly higher in follicular fluids associated with oocytes that did not fertilize,
compared with those that fertilized. Merari et al. (1992) found that on the day of the
pregnancy test (luteal phase), cortisol and prolactin levels were negatively associated
with behavioural parameters (state anxiety and depression). This was found only in
women who conceived, whereas no relationship was found between these parameters in
women who did not conceive. In another study, Merari et al. (1996) found that a
moderate rise in cortisol level, measured 10-15 days before the start of an NF
treatment, was associated with a higher pregnancy rate. Demyttenaere et al. (1992)
found that high prolactin concentrations in the early follicular phase were associated
with a negative treatment-outcome. In a subsequent study, in which it was
demonstrated that women with subtle cycle disturbances tended to have a lower
pregnancy rate in IVF than women with normal menstrual cycles, prolactin
concentrations appeared to be higher in women with subtle cycle disturbances, in the
early follicular phase as well as repeatedly during OR and ET (Demyttenaere et al.,
1994). In a prospective study by Fanchin et al. (cited in Eshree, 2000), state anxiety,
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serum cortisol and uterine contractions frequency (measured by ultrasound scan)
among 48 women undergoing IVF were measured just before embryo transfer and three
days thereafter. Trait anxiety was measured just before embryo transfer. A significant
positive correlation was found between trait anxiety and serum cortisol levels. Trait
anxiety was also significantly positively correlated with uterine contraction frequency
on the day ofthe embryo transfer. The authors suggested that the results oftheir study
might explain the reported association between high anxiety levels and a poor NF-
embryo transfer outcome.

In conclusion, although results are not unambíguous, most studies suggest that high
cortisol levels may have a negative influence on fertility. If (chronic) stress responses
influence fertility through rises in cortisol levels, then the question still remains how the
fertility process is influenced. Research suggests that high cortisol levels influence
fertility through their effect on ovulation, uterine contraction frequency or the
fertilization process.

Immunological changes

In a study among 40 NF women getting their first NF treatment it was found that,

compared with a baseline measurement before treatment, on the day of the oocyte

retrieval the total number ofperipheral T cells proved to be increased in women who

became pregnant (implantation group, defined as a positive hCG I8 days after ET),

while this number was decreased in women in which implantation failed (Gallinelli et

al., 2001). In the failure group, peripherally activated T lymphocytes were significantly

increased on the day of the oocyte retrieval. Finally, in the implantation group, the

number ofT-helper lymphocytes and the T-helperlT-suppressor ratio was increased on

the day of the oocyte retrieval. In the failure group, it remained stable. It was further

demonstrated that adaptation to stress, measured with heart rate responses to the Stroop

Color Word test, was negatively associated with the concentrations of total T cells,

while being positively associated with peripherally activated T cells. Speculating how

changes in immune functioning may influence fertility goes beyond the scope of this

review.
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Indirect pathways

Another route via which psychological factors may influence fertility or fertility
treatment outcome is through changes in behaviour (Gaillard, 1996; Paarlberg, 1999).
Exposure to stressful conditions may result in specific behaviours aimed to deal with
the stressor or to reduce or palliate the negative emotional impact (Gaillard, 1996). In
addition, behavioural changes may be secondary to (or even a symptom of) changes in
mental well-being. Well-known examples are unhealthy behaviours, such as smoking,
alcoho] abuse, excessive eating, little sleep (Gaillard, 1996; Paarlberg, 1999), or
decreased libido resulting in a lowered coitus frequency. Combined with a biological
predisposition, these behaviours may influence health, and also fertility, negatively.

Most research concerning the influence of life style factors on fertility has
concentrated on smoking. Epidemiological studies evaluating the effect of smoking on
fertility (fecundability) have yielded conflicting results. Stillman et al. (1986)
concluded in their review that, although most ofthe reviewed studies were hampered
by methodological problems concerning patient selection, study design (mostly
retrospective or case-control) and confounding variables, the data as a whole suggest
that smoking has a negative effect on female fertility. In a more recent review of
multicenter case-control studies (Buck, Sever, Batt, 8c Mendola, 1997), it was found
that female smoking is associated with higher risk of several diagnostic subtypes of
infertility (e.g., tubal or ovulatory infertility). Decreased fertility among female smokers
was also found in a retrospective cohort study by Curtis, Savitz, and Arbuckle (1997).
In contrast, in their prospective study, Florack, Zielhuis, and Rolland (1994) failed to
find an adverse effect of smoking on fertility in women.

Several studies found a negative association between smoking and fecundability
specifically in relation to tubal infertility (Cramer et al., 1985; Daling et al., 1985;
Daling et al., 1986; Phipps et al., 1986). Amongst the discussed explanations of the
effect of smoking on fertility was the idea that smoking may alter tubal physiological
features or depletes oocyte viability and~or number (Stillman et al., 1986).

In a retrospective cohort study amongst NF couples, female smoking did not reduce
the likelihood of achieving a 12-week pregnancy after IVF (Joesbury, Edirisinghe,
Phillips, óc Yovich, 1998). However, it was found that female age was negatively
associated with the number of collected oocytes and that this relationship was stronger
for smokers than for non-smokers. These results thus suggest that not only age but
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smoking as well may interfere with ovarian follicular maturation and oocyte
production.

Concerning other life style factors, it has been reported that heavy alcohol
consumption, vigorous exercise, a not ideal body weight, marijuana and caffeine
consumption exceeding 7 mg per month are associated with some diagnostic subtypes
offemale infertility (Buck et al., 1997). Curtis et al. (1997) found decreased fertility in
female coffee drinkers. In contrast, Florack et aL (1994) failed to find adverse effects of
caffeine intake (coffee, tea, or cola) and alcohol consumption on fertility in women.

Concerning the behaviour ofthe male partners, results are also contradictory. While
Florack et al. (1994) found that moderate cigarette smoking among the partners was
positively associated with fecundability, Curtis et al. (1997) reported a decrease in
fecundability among men who smoked moderately and had a non-smoking wife.
However, moderately smoking was defined differently in both studies. A greater
decrease in fecundability was found when both partners smoked (Curtis et al., 1997).
Also, Joesbury et al. (1998) found a negative effect of male smoking on pregnancy
outcome after IVF (defined as achieving a 12-week pregnancy). Finally, Wong et al.
(2000) found a minor effect of cigarette smoking on male factor subfertility.
Concerning other life-style factors among men, Florack et al. (1994) only found that a
high level of caffeine intake reduced fecundability. Curtis et aL (1997) found that
drinking more than three cups of tea per day was negatively associated with
fecundability in men. Florack et aL (1994) found that moderate alcohol consumption
was positively associated with fecundability, while Curtis et al. (1997) found a
decreased fecundability in heavily drinking men.

Although the above studies now and then have yielded conflicting results, the data
as a whole suggest that life style factors, in particular smoking, may negatively affect
fertility.

Another mechanism which may explain the negative association between
psychological stress and infertility is a reduction in the frequency of sexual intercourse
as a result of stress. Since the definition of infertility is the inability to conceive or to
bring a pregnancy to term after a year or more of regular, unprotected sexual
intercourse (WHO, 1992), questions about sexual life have to be included in studies
examining the effect of psychological stress on fertility. In many studies, data on the
frequency of intercourse have not been collected.
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Conclusion

The purpose of this review was to determine if and how psychological factors
contribute to infertility. On the basis of the reviewed literature it may be concluded that
so far, little methodologically sound human research has been conducted. No evidence
has been found that psychological factors are the primary, underlying cause of
infertility. Also, little support has been found that psychological factors are necessary to
cause infertility. However, in epidemiological studies, focusing on fecundability,
instead ofinfertility, evidence has been found that psychological factors can diminish
the monthly pregnancy rate. Results also demonstrate that psychological factors may
influence the outcome of IVF treatment. However, the results ofprospective studies
concerning the effect of psychosocial factors on IVF treatment outcome are
contradictory. It has been found that psychological factors (e.g., stress reactions like
anxiety and depression, copingstrategies) are negatively, positively, or not associated
with treatment outcome after IVF. Also, the effect on IVF treatment outcome of a
variable is not always replicated in another study.

What can we conclude on the basis of the reviewed literature? First, it appears that
psychological factors alone, whether it concerns personality factors or stress responses,
are insufficient to cause infertility and do not play a principal role in the etiology of
fertility problems. However, approaching it from a biopsychosocial model,
psychological factors may affect infertility, through a complex interaction with
biological and social factors. Their contribution to infertility may lie in the fact that
they can aggravate fertility problems by their influence on the reproductive functions

through pathophysiological mechanism. Results of studies with IVF patients and
intervention studies suggest that some psychological factors (stress responses or some
personality factors) may be risk factors for infertility, in that they may aggravate or
influence infertility when combined with other, etiological factors (e.g., genetic
weakness or environmental factors). Secondly, when focusing on the effect of stress
responses, being confronted with a stressor may cause psychological problems or
distress, which might, when becoming chronic, subsequently influence health and
illness, and thereby may affect fertility. In this way, fertility problems themselves are
potential stressors which may aggravate infertility.

Question is which criteria a study investigating the effect ofpsychological factors on
fertility or IVF treatment outcome ideally should met? We have already discussed
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methodological problems and suggested the outline ofan ideal study design. One ofthe
problems concerning predicting infertility with psychological factors is the rather
abstract definition ofinfertility. "The inability ofa couple to achieve conception after a
year of regular, unprotected intercourse" should not be defined as infertility but as
subfertility and studies should be done in this group ofpatients, taking into account the
duration and the cause of the subfertility. Researchers have already focused on patients
undergoing NF or intervention studies. However, in these studies, the focus is mainly
on emotional stress responses in a study group already struggling with fertility
problems. In an ideal study design, more psychological factors, like personality factors,
copingstrategies, but in particular also stressful life events should be included. Even
better would be to focus on couples who are planning to have a child. Psychological
(e.g., stress responses, copingstrategies, personality, and behavioural~life style factors),
biological (e.g., pathophysiological mechanisms) and social factors (e.g., social
support, marital relationship, and environmental aspects) have to be measured. Stress
reactions have to be measured repeatedly, in order to detennine chronicity of the
reactions. Following couples unknown oftheir fertility status should make it possible to
discriminate between psychological reactions following infertility and the effect of
psychological factors on fertility problems.

In conclusion, research shows that psychological factors, like stress responses, may
influence fertility negatively. When psychological factors are risk factors in not
becoming pregnant, the focus should be on finding ways ofreducing these risk factors,
thereby helping couples in achieving pregnancy sooner and less frequent with
expensive assisted reproduction technologies.
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Abstract

Background: This study examines whether the inconsistent and contradictory findings
from prospective studies on the effect ofpsychosocial factors on treatment outcome of
In Vitro Fertilization (NF) can be explained by the fact that no clear distinction has
been made between acute and chronic emotional stress responses. Because chronicity is
difficult to measure within the context of an NF-procedure, the focus of the present
study was on episodic anxiety. We compared its predictive value on treatment outcome
after the second IVFIICSI with the predictive value of trait anxiety and acute anxiety.
Methods: In a prospective study with 47 women who failed to conceive after the first
NF, state anxiety was measured both before and after the first IVF. Episodic anxiety
was operationalized as high state anxiety both before and after the first NF-treatrnent.
T-test and logistic regression analysis were used to determine the predictive value of
episodic anxiety compared with acute or trait anxiety.
Results: Women with episodic anxiety, but not those with high levels oftrait or acute
anxiety, were less likely to become pregnant after the second NF~ICSI.
Conclusions: The results suggest that future studies should differentiate between acute
and chronic stress, when examining the effects of psychosocial factors on treatment
outcome after a fertility treatment.

Introduction

Prospective studies on the effect of psychological factors on treatment outcome of In
Vitro Fertilization (NF) have yielded rather inconsistent and contradictory findings.
While some studies demonstrated that state anxiety (Demyttenaere, Nijs, Evers-
Kiebooms, 8z Koninckx, 1992; Facchinetti, Matteo, Artini, Volpe, 8i Genazzani, 1997)
and depression (Demyttenaere et al., 1992; Thiering, Beaurepaire, Jones, Saunders, 8L
Tennant, 1993) were negatively associated with treatment outcome after IVF, others
found a positive effect of state anxiety (Merari, Feldberg, Elizur, Goldman, 8c Modan,
1992) or failed to find a relation between emotional factors and treatment outcome after
NF (Harlow, Fahy, Talbot, Wardle, 8i Hull, 1996; Slade, Emery, 8c Lieberman, 1997;
Visser, Haan, Zalmstra, 8c Wouters, 1994).

Most studies on the effects ofpsychological factors on NF treatment outcome have
focused on emotional stress responses. The plausibility of influences of stress on
infertility and infertility treatment outcome has been supported in several studies
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showing positive effects of psychological interventions on conception rates (Domar,
1997; Domar, Seibel, 8L Benson, 1990; Domar, Zuttermeister, Seibel, 8t Benson, 1992;
Farrar, Holbert, 8z Drabman, 1990; Rodriquez, Bermudez, Ponce de Leon, 8i Castro,
1983; Sharma 8z Sharma, 1992). Stress reduction by relaxation training or stress
management not only reduces psychological symptoms, but at the same time increases
the conception rates, suggesting that stress indeed may contribute to infertility.

In the recent literature, there is an increasing awareness that, for a better
understanding ofthe health effects of stress, a distinction has to be made between acute
and chronic stress reactions which may not only differ in intensity but also in quality.
For example, immune status has been shown to improve in the case of acute stress
(McEwen, 2000), whereas chronic stress has a depressing effect on the functioning of
the immune system (Lovallo, 1997; McEwen, 2000). It is quite conceivable that the
inconsistent and contradictory tindings of the previously mentioned studies are, next to
methodological shortcomings, partially the result of ineasuring in some studies acute
and at other times chronic emotional stress responses. One has to be aware of the fact
that in the IVF context stress responses may be the result of complex interactions
between reactions to undergoing the stressful aspects of NF, the experience of
infertility, and, when IVF fails, the effect of the renewed confrontation with
childlessness (Eugster ór. Vingerhoets, 1999). Infertility is in fact a non-event, in the
sense that pregnancy stays out, which may lead to a state of chronic stress. To make it
even more complex, one should reckon with the fact that, although the investigative
procedures themselves may cause stress, undergoing an infertility treatment is an active
way for couples to deal with their fertility problems, which may be beneficial for their
psychological functioning. Therefore, when trying to establish whether psychological
factors influence fertility and predict treatment outcome after NF, the focus should be
on chronic stress responses.

However, measuring chronic stress is a complex issue, in particular within the
context of infertility and its treatments. In general, it has been suggested that to define
chronic stress, distinctions have to be made between the persistence ofa stressor, the
chronic perception of a threat, and the persistence of a response (O'Keefe 8c Baum,
1990). One or more of these mechanisms may underlie chronic stress and may be used
to measure it. Ideally, measurement of chronic stress should therefore include
simultaneous assessment of the properties of the event, the characteristics of the
perceived threat, and the physiological, psychological, and behavioural responses
(O'Keefe 8c Baum, 1990). For all mechanisms it accounts that measures should include
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duration as well as intensity. In the present study, the focus was only on psychological
stress responses. To assess chronicity, it would be most appropriate to measure state
scores repeatedly over time. However, within an NF-procedure this is rather difficult,
because of a common practice to employ only two or three measurements points,
mainly to prevent that women undergoing a stressful treatment are additionally
burdened by participating in a psychological study. As a consequence, in the present
study, we used state scores before and after an NF-treatment. These scores are
considered as indicators of episodic stress responses. Episodic stress responses reflect
prolonged stress reactions during a certain episode. This episode may or may not be
part ofa broader, more chronic situation. Therefore, episodic stress responses may give
an indication of chronic reactions, but do not by definition assume chronicity.

Our focus was on anxiety as an emotional stress response. Three forms of anxiety
were distinguished in the present study: episodic, acute, and trait anxiety. Episodic
anxiety was defined as a more prolonged stress response due to undergoing an NF
treatment (episode) and was operationalized by high state anxiety scores both shortly
before and after the first NF-treatment. Acute arixiety was defined as a temporary,
transitory stress response. It was measured by state anxiety scores before and after the
first NF, but with elevated scores on only one assessment point. Thus, scoring low on
state anxiety before the first NF, but high afterwards, reflects acute anxiety after the
first NF. Finally, trait anxiety was defined as the tendency to react generally with
increased state anxiety to a wide range of threatening situations (Van der Ploeg,
Defares, 8z Spielberger, 1980). Because state anxiety was measured before and after the
first, unsuccessful NF, the focus of this study was to predict treatment outcome after
the second NF. Because Intra Cytoplasmic Sperm Injection (ICSI) follows the same
procedure (medication, egg retrieval, and transfer) as IVF, with the exception of the
fertilization procedure itself, we also included ICSI-treatments.

To summarize, the purpose of our study was to investigate the predictive value of
different forms ofanxiety on treatment outcome after the second NF~ICSI. Although
available evidence suggests that women presenting for NF are, in general,
psychologically well adjusted (Edelmann, Connolly 8i Bartlett, 1994) and some studies
have failed to find that anxiety has a significant influence on NF treatment outcome
(Harlow et al., 1996; Slade et al., 1997; Visser et al., 1994), others have demonstrated
that state anxiety may negatively affect the outcome ofIVF (Demyttenaere et al., 1992;
Facchinetti et al., 1997). According to transactional orcognitive stress models (Lazarus
8z Folkman, 1987), appraisal processes, affective reactions and subsequent coping
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behaviour are to a large extent individually tailored to accommodate the stressful

occun-ences. Following these models, one would expect that context-specific anxiety

represents a more crucial variable than stable characteristics reflecting preferred ways

of responding emotionally to stressors in general. Acute or state arixiety is always

context-specific, whereas trait anxiety goes beyond a particular situation and refers to

general chronic anxiety. Then, there is also context-specific chronic anxiety, which can

not be established by trait anxiety. Finally, episodic anxiety refers to context-specific

anxiety with a more or less chronic character, embedded in a circumscribed chronic

situation or set of related situations. Therefore, emphasizing the different effects of

acute and chronic stress reactions, we expect that episodic anxiety, in our view the best

measure ofpowerful context-specific anxiety with a certain chronic character, would be

a better predictor oftreatment outcome after NF~ICSI than both acute and trait anxiety.

1~Iethod

PClr"IICI~JQil1S

One-hundred consecutive women, all patients from the Amphia hospital in Breda, who

entered an IVF-procedure (for the first time or after a previous IVF~ICSI-treatment
which resulted in pregnancy) and had adequate skills to complete Dutch questionnaires,

were approached to participate.
Of the 100 women, 18 women decided not to take part because they expected that

the IVF-procedure would be too demanding. Seven did not take part for several other

reasons (e.g., having no time to participate). Thus, the sample before commencing the

first IVFIICSI consisted of 75 women. After the first treatment, women dropped out

because of a positive treatment outcome (n-17), because of quitting participation

(n-2), or were missed due to other reasons (n-4). A further five women were not

included because they did not fill in a questionnaire before the first NF (n-1), still had
not undergone the first NF treatment due to cancellation (n-2), or failed to complete
the questionnaire after the first IVF (n-2). The sample of the present study thus
consisted of 47 women who failed to conceive after their first NF~ICSI treatment and
who filled in a questionnaire both before and after the first IVFIICSI (Figure 1). Thirty-
six of them had previous experience with fertility treatments before starting the NF-
procedure, whereas 11 did not. Ten ofthe participants already had experience with NF
(n- 4), ICSI treatment (n-4) or both (n-2), but started a new procedure because the
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previous NF or ICSI treatment had resulted in pregnancy. In two women, pregnancy
ended in a spontaneous abortion.

Women with both primary or secondary infertility were included. Sixteen women
already had a child: eight ofthem by means of NFIICSI, four through natural way, and
for four women data were missing.

The mean age of the women before commencing the procedure was 33.2 years
(SD - 3.5). The duration of infertility ranged from 7 to 180 months, with a mean of
46.5 (SD-31.6) and median of 42 months. For women with no children, the mean
duration and median of infertility were respectively 55.3 months (SD-33.2) and 48
months, for those with children 29.5 (SD-19.7) and 23. The main causes ofinfertility,
reported by the patients, were male subfertility (n-12), female subfertility (n-10), both
male and female subfertility (n-7), and unexplained infertility (n-18). The mean
number of embryos during the second NF~ICSI was 4.1 (SD-3.3; minimum-0,
maximum - 12).

Fifteen women became pregnant after the second treatment, eight through NF,
seven after ICSI. Ofthese women, seven were diagnosed with unexplained infertility.
Four women did not enter the second NF~ICSI after filling in the questionnaire, due to
pregnancy after cryo-preserve (n-1), delaying second NF-treatment (n-1), quitting
treatment (n-1) or unknown reason (n-1). No difference in pregnancy rate was found
between women who had previous experience with fertility treatment and those who
had not.

Measures

State and trait anxiety were measured using the Dutch translation of the Spielberger
State - Trait Anxiety Inventory, the Zelf-Beoordelings Vragenlyst (ZBV; Van der Ploeg
et al., 1980). The ZBV consists of two separate self-report questionnaires, one for
measuring state anxiety, the other for assessing trait anxiety.

The dependent variable, treatment outcome after the second IVF~ICSI, was defined
as being pregnant or not pregnant as a result of the treatment. Pregnancy was
determined by a positive ultra-sound scan (fetal heartbeat activity) at about seven
weeks of pregnancy. No pregnancy as a result of the treatment included also no
embryo-transfer (ET). Pregnancy through cryo-preservation was not included.
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Figure 1. Flowchart of participants
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Procedure

Women presenting for an IVF-procedure were asked to participate in the study. An
NF-procedure was defined as going through the first until the third NFIICSI-
treatment. Women who started an NF procedure received, together with information
about the nature ofthe IVF-procedure, a letter to inform them about the nature and the
purpose of the study. During the waiting period before entering the NF-procedure or at
the first visit to the gynaecologist, the women were asked by the gynaecologist or the
investigator about their final decision.

Women who agreed to take part were asked to fill in an Informed Consent.
Subsequently, they completed a battery of questionnaires. After a failed NF, women
were asked to complete a smaller set of questionnaires. Women participated until they
had undergone three consecutive, unsuccessful IVF~ICSI treatYnents or one successful
NFI ICSI treatment.

A prospective, longitudinal design was applied. Demographical background
information as well as anxiety measures were collected before the beginning of the
NF-procedure. Medical information was collected before commencing the NF-
procedure and also during the treatments. State anxiety was measured again two weeks
after the first day of the menstnaation after a failed NF~ICSI-treatment. In this study,
scores before (M 1) and after (M2) the first and unsuccessful IVF~ICSI were included.

The study was approved by the Ethics Committee ofthe Amphia Hospital in Breda.

Episodic anxiery

Episodic anxiety was defined by using the normative data ofDutch female students of
the State Anxiety questionnaire (Van der Ploeg et al., 1980). To determine a high state
anxiety score, the cutting point was a score defining the seventh decile ofthe normative
data, reflecting a state anxiety score of 36 or higher. Thus, women who scored 36 or
higher on state anxiety on both M 1 and M2 were defined as experiencing episodic
anxiety (n-20). Women who scored lower than 36 on both moments (n-13), who
scored 36 or higher on M1 and lower than 36 on M2 (n-5), and those who scored
lower than 36 on M1 and 36 or higher on M2 (n-5) were defined as experiencing no
episodic anxiety. Women who did not belong to the episodic anxiety group, but had a
score of 36 or higher on only one of both measurements points were considered as
demonstrating acute anxiety before or after the first, unsuccessful NF. The four
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women who did not enter the second NF after filling in the questionnaire were not
included here. Three women belonged to the non-episodic anxiety group, one to the
episodic anxiety group. Nine of the women who were diagnosed with unexplained
infertility were part of the episodic anxiety group.

Statistical arialyses

T-tests and Chi-square analyses were used to identify differences in demographical,
biological, and psychological variables between the women who became pregnant after
the second NF~ICSI and the women who did not. To test whether demographical
variables and anxiety predict treatment outcome after the second IVFIICSI, logistic
regression analyses were employed. Odds ratios were used to define the relative risk of
not getting pregnant. Odds ratios above 1.0 indicate an increased risk of not getting
pregnant, while values less than 1.0 indicate a reduced risk.

Results

A~ixiery, de~nograpl2ical and gynaecological variables, and IVF treatment outcome

State anxiety after the first, unsuccessful IVFIICSI (mean-38.8, SD-9.8) did not differ
significantly from the scores measured before the onset of these procedures
(mean-37.4, SD- 8.8) (t- -1.02, n.s.).

Women who became pregnant after the second IVFIICSI (n-15) and women who
did not (n-28) differed with respect to the following variables (see Table 1). Women
who became pregnant had significantly more follicles during the second IVF~ICSI. In
addition, their number of embryos resulting in the lab was significantly higher
compared with the women who did not become pregnant. State anxiety before the
second IVF~ICSI tended to be higher in the women who did not become pregnant.

Chi-square analyses were performed to test whether the women who became
pregnant differed from those who did not become pregnant in terms of alcohol use,
smoking, having children, cause of infertility, kind ofsecond treatment (IVF or ICSI),
and pregnancy in the past. No significant group differences were found.
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Table 1 Mean ( SD) differences on psychological, demographical and gynaecological variables between
women who became pregnant after the second IVF~ICSI and those who did not

Pregnant Not Pregnant
( n-15 ) ( n-28 )
M (SD) M (SD) t-value P

Number of months 47.7 (25.7) 46.8 (36.1) 0.09 .93
trying to conceive

Age 33.0 (3.3) 34.2 (3.4) -1.13 .27

Weight (kg) 71.9 (14.4) 67.0 (13.9) 1.08 .29

Number of 10.9 (4.9) 6.8 (3.6) 3.02 .004
follicles

Number of 6.3 (3.0) 2.9 (2.8) 3.78 .001
embryos

Number of 2.1 (0.3) 1.4 (0.9) 3.24 .003
embryos transferred

State anxiety after 34.9 (10.4) 40.8 (8.9) -1.94 .06
first IVF~ICSI

Trait anxiety 33.7 (10.3) 34.6 (6.1) -0.36 72

Subsequently, a logistic regression analysis with a forward stepwise method was
performed to identify predictors of pregnancy after the second NF~ICSI. Variables
with a p-value of less than 0.10 in the univariate tests were entered into the equation.
This implied that only the number of follicles, number of embryos, number of
transferred embryos and state anxiety were entered. T'he logistic regression analysis
demonstrated that only the number of embryos resulting in the lab during the second
NF~ICSI significantly predicted pregnancy after the second NF~ICSI (OR-0.7; 950~0
CI, 0.5-0.9). The more embryos after fertilization, the higher the chance of getting
pregnant.
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The predictive value of different anxiety operationalizations

Because anxiety scores were assumed to reflect acute, episodic or general (trait)
reactions, we carried out different analyses to determine which of these had the most
predictive power.

To examine whether acute anxiety responses after the first and unsuccessful
NFIICSI predicted treatment outcome after the second IVF~ICSI, we carried out a
logistic regression analysis within the non-episodic anxiety group, regressing state
anxiety scores measured after the first, unsuccessful NFlICSI on treatment outcome of
the second IVF~ICSI. No predictive value for anxiety was found (OR-1.0; 950~o CI, 0.9
-1.2).

In Table 1, it was already demonstrated that with respect to trait anxiety no
significant difference was found between women who became pregnant after the
second NF~ICSI and those who did not. This was confirmed by a logistic regression
analysis (OR-1.0; 950~o CI, 0.9 - 1.1).

There was a significant difference with respect to treatment outcome between the
episodic and non-episodic group. In the episodic group, only 150~0 ofthe respondents
became pregnant after the second NF~ICSI, compared with 52.20~o in the non-episodic
group (Chi-square - 6.5, p ~ 0.05 ). Moreover, in a logistic regression analysis episodic
anxiety emerged as a strong predictor. For the episodic anxiety group it was less likely
to become pregnant than for the non-episodic anxiety group (OR - 6.2; 950~o CI, 1.4 -
27.0).

Table 2 Summary of the logistic regression analysis predicting treatment outcome after the second
IVFIICSI (N- 40)

OR 950~o CI

Number of embryos
second IVF~ICSI 0.7 0.5 - 0.9

(Non) episodic anxiety
group 5.7 1.0 - 32.1
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The same logistic regression analysis as described in the previous paragraph was
performed, but now replacing state anxiety with episodic anxiety. As can be seen in
Table 2, episodic anxiety predicted treatment outcome above number of embryos, with
an OR of 5.7 (950~o CI, 1.0-32.1).

Discussion

The main aim of the present study was to compare the predictive value of three
different operationalizations of anxiety, i.e., trait anxiety, episodic anxiety, and acute
anxiety on treatment outcome after the second NFIICSI. We hypothesized that
episodic anxiety would be a better predictor for treatment outcome after NF~ICSI than
acute or trait anxiety.

The results of the present study indeed suggest that a subgroup of women can be
identified who have less chance ofgetting pregnant through NF~ICSI after a previous
unsuccessful NF~ICSI treatment. These women are characterized by episodic anxiety
during the IVF procedure. In contrast, acute and trait anxiety failed to predict outcome
after the second NF~ICSI.

It was also found that the number ofembryos as a result of the second NFlICSI was
a significant predictor for treatment outcome. This finding is consistent with the
literature (e.g., Terriou, Sapin, Giorgetti, Hans, Spach, 8c Roulier, 2001; Wood,
McMaster, Rennie, Trounson, 8r. Leeton, 1985) and seems very logical, since the more
embryos originated in the lab, the higher the possibility to select the best embryos, the
more chance of getting pregnant. Most surprising however was that, whereas the
number of embryos appeared to be a logical and important predictor for treatment
outcome, episodic anxiety was found to be a more powerful predictor.

In contrast, acute and trait anxiety failed to predict NF-treatment outcome.
Concerning acute anxiety, this finding is in accordance with the suggestion that acute
stress-reactions generally imply no effect for one's health (Gaillard, 1996; McEwen,
2000). With respect to trait anxiety, the explanation is more complicated. It could be
argued that trait anxiety is identical to chronic anxiety. However, trait anxiety does not
necessarily indicate chronic anxiety. Trait anxiety refers to relative stable individual
differences in anxiety propensity (Van der Ploeg et al., 1980). In other words, people
scoring high on trait anxiety have the tendency to react with heightened intensity of
state anxiety, when confronted with a stressful situation. However, also individuals
scoring low on trait anxiety may experience chronic stress and anxiety when being
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exposed to several dramatic stressful situations or intensive long-term stressors, due to
a lack of useful coping strategies. Within the context of infertility, the experience of
infertility and going through several fertility treatments may be exhausting and
therefore may lead to chronic reactions, even when no tendency to do so exists. This is
underlined by the results of the episodical data. Although these data may not be
considered as indications of chronic stress, due to a limited number of ineasurement
points, the results nevertheless suggest that it may go that way. A future study with
more measurement moments has to confirm our findings.

Because the sample size in the present study was relatively small, our results must
be interpreted with caution. These exploratory, but challenging results need to be
replicated in a larger sample before more definitive conclusions can be drawn. The
small sample size prevented us from doing more detailed analyses such as studying
particular interaction effects (e.g., the interaction between episodic anxiety and number
of embryos). Also, as previously described, the non-episodic anxiety group was
subdivided in three subgroups. Amongst those, thirteen women did not score high on
anxiety both before and after the first NF (non-anxiety). It may be that the pregnancy
rate is highest in this group, suggesting no different effect of acute and episodic anxiety
on pregnancy rate. Our results should hold after comparing the individual subgroups
with the episodic anxiety group. Although additional analyses on the subgroups suggest
this may be the case, the numbers in the subgroups with acute anxiety before or after
the first IVF are too small to interpret the results sensibly. Finally, we were restricted to
treatment outcome after the second IVF, because too few data were available after the
third, unsuccessful NF. Nevertheless, the fact that we found significant differences
within a small group, suggests that ít may involve something of crucial importance.

We also have to consider that the women most likely to be treated successfully, were
no longer included because of their first, successful NF. Although we did not report
these results here, additional analyses of our data suggest that age is an important
predictor ofpregnancy in the first IVFIICSI cycle. In the total sample, women who got
pregnant after the first NF~ICSI were significantly younger than the women who had
an unsuccessful treatment. This is in line with the literature that younger women have
more chance on achieving pregnancy in general (Van Balen, Verdurmen, 8t Ketting,
1997), as well as after NF~ICSI, than older women (Gaasbeek 8L Leerentveld, 1993;
Preutthipan, Curtis, Amso, 8i Shaw, 1996; Smeenk, Verhaak, Eugster, Van Minnen,
Zielhuis, 8c Braat, 2001; Stolwijk, Wetzels, óc Braat, 2000). However, in the present
study, age was no longer important during the second NF~ICSI.
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Both women with primary and secondary infertility and women with previous
fertility treatment were included. Conclusions from this heterogeneous population can
not be generalized to every situation. In a follow up study, we will account for these
factors.

Finally, the occurrence of a selection bias should be considered. Women who are
less episodic anxious, may also have a higher probability of getting pregnant after the
first NF~ICSL It is not unlikely that, besides younger women, also less anxious women
became pregnant after the first NF~ICSI. As a consequence, in our study the group of
anxious women might have been overrepresented. However, looking at the groups
representing episodic and non-episodic anxiety, it appeared that both anxious and non-
anxious women were represented equivalently.

The practical implication ofthis study if this result can be replicated is that women
who are most at risk for developing episodic anxiety have to be identified. The next
step would be to develop an intervention aimed at reducing the chance of getting
episodic anxious during an IVF procedure and to evaluate whether it results in an
increased probability of getting pregnant after an NF~ICSI treatment.

In conclusion, although the present results are exploratory and not definitive, they
suggest that more attention has to be paid on differences between acute and chronic
stress when examining the effect ofpsychological factors on treatment outcome after a
fertility treatment. When a replication of this study in a larger sample would yield
similar results, intervention programs should be developed to help those women who
have less chance of a positive treatment outcome after NFIICSI.
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Abstract

Background: In a previous study, preliminary evidence has been provided that episodic
anxious women have less chance of getting pregnant after the second IVFIICSI-
treatment. Purpose of this study was to obtain a better insight into concomitants of
episodic anxiety, allowing interventions to be developed which are aimed at reducing
the chance of developing episodic anxiousness during an NF procedure.
Methods: In a prospective study with 47 women who failed to conceive after the first
NFIICSI, medicallgynaecological and demographical background information, as well
as trait and state anxiety, depression, general coping strategies, marital satisfaction,
mood and dispositional optimism were assessed before the onset ofthe NF-procedure.
Two weeks after the first day of the menstruation after a failed NFIICSI-treatment,
state anxiety was measured again.
Results: A common factor of depression (BDI and POMS depressive mood) and
anxiety ( trait anxiety and POMS tension) was a significant predictor ofepisodic anxiety
during an NFIICSI procedure. The common factor was defined as negative affect
(NA), reflecting general subjective distress. In addition, before the onset of the
NFIICSI procedure, episodic anxious women were more depressed, dispositionally
more inclined to react with anxiety reactions when confronted with stressful events,
tensed, dissatisfied with general life, passive copers, and less optimistic than the non-
episodic anxious women. Finally, more episodic anxious than non-episodic anxious
women reported stressful events and were childless.
Conclusions: The present results suggest that NA is an important concomitant of
episodic anxiety during an NF procedure. Although the study design does not allow to
determine the precise nature of this relation, for the time being psychological
interventions have to focus on women reporting subjective distress, and should be
aimed at reducing emotional stress responses and helping to use effective coping
strategies.

Introduction

Currently, various reproductive technologies are available to help infertile couples to
achieve a pregnancy. The most advanced methods are Intra Uterine Insemination (IUn
with or without hyperstimulation, In Vitro Fertilization (NF), and Intra Cytoplasmic
Sperm Injection (ICSI). Concerning iVF and ICSI treatments, the success rates range
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between 10 and 300~o per treatment, depending on several factors, like the number and

quality oftransferred embryos, age (Preutthipan, Curtis, Amso, 8r. Shaw, 1996; Smeenk

et al., 2001 a; Stolwijk, Wetzels, 8z Braat, 2000), and subfertility diagnosis (Stolwijk et

al., 2000).
Whether success rates after IVF~ICSI also depend on psychological variables is still

a matter of debate. Several controlled and prospective studies concerning the effect of

psychological factors, in particular emotional stress responses (e.g., anxiety and

depression), on treatment outcome after NF have yielded inconsistent and even

contradictory findings (Boivin Bc Takefman, 1995; Demyttenaere, Nijs, Evers-

Kiebooms, 8z Koninckx, 1992; Facchinetti, Matteo, Artini, Volpe, 8z Genazzani, 1997;

Harlow, Fahy, Talbot, Wardle, 8~ Hull, 1996; Merari, Feldberg, Elizur, Goldman, 8c

Modan, 1992; Slade, Emery, 8z Lieberman, 1997; Smeenk et al., 2001a, 2001b;

Thiering, Beaurepaire, Jones, Saunders, 8L Tennant, 1993; Visser, Haan, Zalmstra, 8c

Wouters, 1994). These inconsistencies and contradictions may be explained partly by

methodological issues, like sample size, study design, nature and timing of applied

psychological measurements, statistical analyses, and the definition of treatment

outcome.
In a previous study ( Eugster, Vingerhoets, Van Heck, 8z Merkus, 2004), we have

suggested that the inconsistent and contradictory findings may also result from not

taking into account the important difference between acute and chronic stress

(responses), which are associated with different psychobiological states. For example,
recent research results suggest that immune status may improve as a consequence of

acute stress (McEwen, 2000), whereas chronic stress has a depressing effect on the

functioning ofthe immune system ( Lovallo, 1997; McEwen, 2000). We have provided

preliminary evidence that a group of women can be identified who have less chance of

getting pregnant after a previous unsuccessful NF~ICSI treatment ( Eugster et al.,
2004). These women were characterized by episodic anxiety during the NF procedure.

Episodic anxiety was defined as a more prolonged stress response due to undergoing an
NF treatment (episode) and was operationalized by high state anxiety scores both

shortly before and after the first, unsuccessful IVF-treatment. These women had less
chance of getting pregnant after the second NF~ICSI treatment compared with women

who were not episodic anxious.
Episodic stress responses reílect prolonged stress reactions during a certain episode.

This episode may or may not be part of a broader, more chronic situation. Therefore,
episodic stress responses may give an indication of chronic reactions, but do not by
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definition assume chronicity. If indeed only episodic or chronic anxiety states rather
than acute anxiety reactions have a negative effect on NF outcome, it is important to
obtain a better insight into the most important concomitants, be it antecedents or
consequences, of episodic anxiety during the procedure.

The main purpose of this study was to identify important determinants of episodic
anxiety. Because this study is part ofa larger project in which mainly measurements of
emotional stress responses and coping strategies were included, we were limited in our
choice which variables to include in the study. Therefore, the focus was on anxiety,
depression, coping style, dispositional optimism, mood and favourableness ofattitude
toward one's marriage.

Knowing which psychosocial factors before entering an NF procedure are
associated with episodic anxiety may make it possible (i) to identify high-risk groups,
and (ii) to develop interventions which are specifically aimed at reducing the chance of
developing or maintaining episodic anxiousness during an IVF procedure. Considering
the finding that episodic anxiety is negatively associated with NFIICSI treatment
outcome (Eugster et al., 2004), research should also be aimed on studying the effect of
these interventions on conception rate after NF~ICSI treatment.

Method

Participants

One-hundred consecutive women, all patients from the Amphia hospital in Breda, the
Netherlands, who entered an IVF-procedure ( for the first time or after a previous NF
or ICSI-treatment which resulted in pregnancy) and who had adequate knowledge of
the Dutch language to complete the questionnaires, were asked to participate. Both NF
and ICSI treatments were included, because both techniques follow the same procedure
(medication, egg retrieval, and transfer), with exception of the fertilization in the
laboratory.

Ofthe 100 women, 18 women decided not to take part because they expected that
the NF-procedure would be too demanding. Seven did not take part for several other
reasons (e.g., having no time to participate). Thus, the sample before commencing the
first NF~ICSI consisted of 75 women. After the first treatment, women dropped out
because of a positive treatment outcome (n-17) or quitting participation (n-2). Six
others were missed due to other reasons. Two women still were undergoing their first
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NF, due to repeated cancellation. One woman failed to complete a questionnaire

before the first treatment. Consequently, the sample ofthe present study consisted of47

women who failed to conceive after their first NF~ICSI treatment and who filled in a

questionnaire both before and after the first NF~ICSI. This was necessary in order to

detennine episodic anxiety. Thirty-six of them had previous experience with fertility

treatments before starting the IVF-procedure, whereas 11 did not. Ten of the

participants already had successful experience with NF (n- 4), ICSI treatment (n-4),

or both (n-2).
Women with both primary and secondary infertility were included. Sixteen women

already had a child; eight by means of NF~ICSI, four through natural way. For four

women we failed to collect this inforrnation.
The mean age ofthe women before commencing the procedure was 33.2 years (SD

- 3.5). The duration of infertility ranged from 7 to 180 months. For women with no

children, the mean duration of infertility was 55.3 months (SD - 33.2), for those with

children 29.5 (SD - 19.7). The main causes ofinfertility, reported by the patients, were

male subfertility (n -12), female subfertility (n -10), both male and female subfertility

(n - 7), and unexplained infertility (n -18).

Measures

The following psychological measures were included in the study. State and trait

anxiety were assessed with the Zelf-Beoordelings Vragenl~st (ZBV), a Dutch

translation ofthe Spielberger State-Trait Anxiety Inventory (STAI: Spielberger, 1983;

Dutch translation: Van der Ploeg, Defares, 8i Spielberger, 1980). The ZBV consists of

two separate self-report questionnaires (20 items each), one for measuring state anxiety,

the other for assessing trait anxiety.
Coping style was measured using the Utrechtse Coping Lijst (UCL; Schreurs,

Willige, Brosschot, Tellegen, 8z Graus, 1993). The UCL consists of 47 items and

measures seven coping strategies: active coping, palliative reactions, avoiding, seeking

social support, passive reaction pattern, expression ofemotions, and comforting ideas.

Dispositional optimism was measured with a Dutch version ofthe Life Orientation

Test (LOT; Scheier 8z Carver, 1985; Dutch translation: authors). The LOT, measuring

dispositional optimism defined in terms of generalized outcome expectancies, consists

of eight items and four filler items. Factor analysis of the US version revealed that for
most purposes the scale may be treated as unidimensional (Scheier ác Carver, 1985).
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Mood was measured with a short version of the Profile of Mood States (POMS;
McNair, Lorr, óc Droppleman, 1971; Dutch translation: Cluydts, 1979; POMS- v; Wald
8c Mellenbergh, 1990), which consists of 32 items, covering five mood dimensions
(depression, anger, fatigue, strength, and tension).

To assess the degree of favourableness of attitude towards one's man iage, a Dutch
version ofthe Maudsley MaritalQuestionnaire (MMQ; Arrindell, Boelens, 8c Lambert,
1983) was applied. The MMQ is a 20-item questionnaire, relating to marital, sexual
and general life adjustment. A higher score indicates less adjustment and more
dissatisfaction.

Depression was measured with the Dutch version of the BeckDepression Inventory
(BDI; Beck, Rush, Hollon, 8t Emery, 1979; Dutch translation: Bouman, Luteijn,
Albersnagel, 8z Van der Ploeg, 1985). The BDI consists of 21 items, measuring
intensity of depression.

Procedure

Women presenting for an IVF-procedure were asked to participate in the study. An
IVF-procedure was defined as going through the first until the third IVF or ICSI-

treatrnent. Women who started an NF procedure received, together with information
about the nature of the IVF-procedure, a letter to inform them about the nature and the
purpose of the study. During the waiting period before entering the IVF-procedure or at
the first visit to the gynaecologist, the women were approached by either the
gynaecologist or the investigator who asked for their final decision.

Women who agreed to take part in the study were asked to sign an Informed
Consent after the instructions of hormone injections they received in the hospital.
Subsequently, they had to complete a set of questionnaires. After a failed IVF,
participants were asked to fill in a smaller set of questionnaires. Questionnaires were
completed in the hospital or at home, but they were always returned before
commencing a(new) treatment. Women participated until they were pregnant or had
undergone three consecutive unsuccessful IVF or ICSI treatments.

A prospective design was applied. Demographical background information, as well
as trait and state anxiety, depression, general coping strategies, marital satisfaction,
mood and dispositional optimism were assessed before the onset ofthe NF-procedure
(M1). Medical~gynaecological information was obtained before commencing the IVF
procedure and during the treatments. Two weeks after the first day ofthe menstruation
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after a failed NF~ICSI-treatment, state anxiety was measured again (M2).
The study was approved by the Ethics Committee ofthe Amphia Hospital in Breda.

Episodic anxietti~

Episodic anxiety was defined as a more prolonged stress response due to undergoing an
IVFIICSI- treatment (episode) and was operationalized by high state anxiety scores
both shortly before and after the first, unsuccessful NF~ICSI. A high state anxiety
score was defined as a state anxiety score of 36 or higher, this score reflecting the
seventh decile of the normative data (Van der Ploeg et al., 1980). Thus, women who
scored 36 or higher on state anxiety on both M1 and M2 were defined as experiencing
episodic anxiety (n-20).Women who scored lower than 36 on both moments (n-13),
who scored 36 or higher on M 1 and lower than 36 on M2 (n-5), and those who scored
lower than 36 on Ml and 36 or higher on M2 (n-5) were defined as not experiencing
episodic anxiety. Women who did not belong to the episodic anxiety group, but had a
score of 36 or higher on only one of both measurements points were considered as
demonstrating acute anxiety before or after the first, unsuccessful IVF.

Acute, tra~it, chronic and episodic anxiery

According to transactional or cognitive stress models (Lazarus 8z Folkman, 1987),
appraisal processes, affective reactions and subsequent coping behaviours are to a large
extent individually tailored to accommodate the stressful occurrences. Following these
models, one would expect that context-specific anxiety represents a more crucial
variable than stable characteristics reflecting prefen-ed ways of responding emotionally
to stressors in general. Acute or state anxiety is always context-specific, whereas trait
anxiety goes beyond a particular situation and refers to general chronic anxiety. Then,
there is also context-specific chronic anxiety, which can not be established by trait
anxiety. Finally, episodic anxiety refers to context-specific arixiety with a more or less
chronic character, embedded in a circumscribed chronic situation or set of related
situations. Therefore, emphasizing the different effects of acute and chronic stress
reactions, we expected that episodic anxiety, in our view the best measure of powerful
context-specific anxiety with a certain chronic character, would be a better predictor of
treatment outcome after IVFIICSI than both acute and trait anxiety. We found support
for our hypothesis (Eugster et al., 2004).
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Statistícal analysis

T-tests were used to identify differences on psychological variables between episodic
anxious women and those who were not classified as episodic anxious. In addition, to
identify predictors of episodic anxiety, a logistic regression analysis was perfonned.
Odds ratios were used to identify the relative risk ofbecoming episodic anxious. Odds
ratios (OR) above 1.0 indicate an increased risk of becoming episodic anxious.

Results

Differer:ces in medical~gynaecologícal variables between episodic an.rious and non-
episodic anxious wornert

To obtain a clearer picture of the episodic anxiety group, we explored the relevance of
the following gynaecological variables: previous fertility treatments, pregnancy in the
past, already having a biological child, cause of infertility, kind of treatment (NF or
ICSI), number of months trying to conceive, number of months undergoing fertility
treatments, and number of available embryos during the second IVF~ICSI. The episodic
and non-episodic anxiety group only differed with respect to already having children
(Chi-square 6.6, p ~ 0.05) and number of months trying to conceive (df-45, t-2.38,p~
0.05). More women in the non-episodic anxiety group already had children (n-13;
SOo~o) than women in the episodic anxiety group (n-3; 14.30~0). Also, the number of
months trying to conceive was significantly higher for the episodic anxiety group
(mean-58.1, SD-38.4) than for the non-episodic anxiety group (mean-37.1, SD-21.3).
However, women already having children counted the number ofmonths after giving
birth. After controlling for childlessness, tre difference between the episodic and non-
episodic anxious women was no longer significant.

Differences in psychosocial varíables before conunencing the IvFprocedure between
episodic anxiot~s and non-episodic anxious wornen

We further determined whether episodic anxious women differ from the non-episodic
anxious group in terms of mood, depression, trait anxiety, marital satisfaction,
optimism, coping and self-reported stressful events before entering the IVF~ICSI
procedure. As demonstrated in Table 1, before commencing the procedure, episodic
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anxious women scored higher on depression (POMS and BDI), tension, trait anxiety,

and general life dissatisfaction than the non-episodic anxious women. In addition,

women in the episodic anxiety group scored significantly lower on optimism than

women in the non-episodic anxiety group.

To establish whether episodic anxious women tend to apply different coping

mechanisms than the non-episodic anxious one's, we further performed an analysis on

coping strategies. As can be seen in Table 1, the two groups differed only with respect

to the manifestation ofpassive reaction patterns. Women in the episodic anxiety group

tended to be more passive copers compared to women in the non-episodic anxiety

group. The episodic anxious women also scored high when compared with a relevant

norm-group (norm table of women between 18-65 years; Schreurs et al., 1993).

Finally, we compared self-reported stressful events in both groups. A Chi-square

analysis showed that 38.10~0 of the episodic anxious women reported at least one

stressful event other than infertility or undergoing NF (n-8), versus 120~0 of the non-

episodic anxious women (n-3) (Chi-square 4.27,p ~ 0.05).

Predictors of episodic anxiery

In order to determine which variables predicted episodic anxiety best, a logistic

regression analysis with a forward stepwise method was performed. Included were

those variables which univariately differed significantly between the episodic and non-

episodic anxious women. In the first analysis, a high multicollinearity was found.

Results demonstrated that trait anxiety, depression and the mood variables (depression

and tension) were highly intercorrelated. Therefore, a factor analysis was performed,

which demonstrated that the four variables reflected a common factor, with an

eigenvalue of 74.9. A new logistic regression analysis, including the common factor

(which we defined as Negative Affect (NA)), with already having children, self-

reported stressful events, optimism and (dis)satisfaction with general life, demonstrated

that the common factor was the only significant predictor of episodic anxiety (OR -

25.8; 950~o CI, 3.77-176.26).
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Table 1 Differences on psychological variables before commencing ihe [VF~ICSI procedure between
the episodic (n-21) and the non-episodic anxiety group (n-26)

episodic non
episodic

M (SD) M (SD) di t-value

LOT 18.8 (4. I) 21.4 (4.1) 45 -2.13'

UCL:
- active coping 18.2 (2.9) 18.9 (2.6) 45 -.97
- palliative reaction 18.2 (4.0) I7.1 (3.7) 45 1.02
- avoiding 15.7 (2.9) 14.6 (2.6) 45 1.41
- seeking social

support 14.9 (3.4) 15.5 (3.1) 45 -.68
- passive reaction 12.0 (3. I) 9.4 (1.5) 27.1 3.53"
- expression of

emotions 6.5 (1.4) 5.9 (1.3) 45 1.39
- reassuring thoughts 12.9 (2.3) 11.9 (3.1) 45 1.19

BDI:
- depression 7.6 (7.3) 2.8 (2.2) 23.2 2.85"

STAI:
- trait anxiety 38.3 (8.5) 30.9 (5.8) 45 3.53"

MMQ:
- marital adjustment 10.1 (7.3) 6.9 (6.0) 45 1.63
- sexual relation 6.6 (5.7) 5.3 (5.1) 44 .76
- general life 7.8 (4.5) 5.3 (3.7) 44 2.10`

POMS:
- depression 12.3 (4.9) 9.2 (2.0) 45 2.99"
- anger I I.6 (4.8) 10.2 (4.3) 45 I.00
- fatigue 10.2 (4. I) 8.7 (3.0) 45 I.49
- strenght 16.8 (3.5) 18.0 (3.8) 45 -1.19
- tension I 1.2 (3.8) 8.0 (1.9) 28.1 3.77i~

' p ~ 0.05, " p ~ 0.01; two-tailed test.
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Discussion

The purpose of the present study was to obtain a better insight into important
concomitants (be it predisposing factors or consequences) of episodic anxiety in
women starting an IVFIICSI procedure. The picture that emerges is that NA is
significantly related to episodic anxiety during an IVF~ICSI procedure.

Episodic anxious women were trying longer to conceive than the non-episodic
anxious women. However, women who already had children filled in the total numbers
ofmonths after the birth of their child. When accounting for having children or not, no
differences were found in number of months trying to conceive between the episodical
and non-episodical anxious group.

Concerning the psychosocial profile ofepisodic anxious women before the onset of
the IVFIICSI procedure, our results suggest that these women were more depressed,
dispositionally more inclined to react with anxiety reactions when confronted with
stressful events, and tensed before commencing the procedure than non-episodic
anxious women. They are also less optimistic, more dissatisfied with general life and

more inclined to passive coping than the non-episodic anxious women. Finally, more
episodic anxious than non-episodic anxious women reported stressful events.

Multivariate analysis showed that a common factor ofdepression (BDI and POMS
depressive mood) and anxiety (trait anxiety and POMS tension) was the best predictor
of episodic anxiety. We defined the common factor as NA, reflecting general subjective
distress. The association between NA and episodic anxiety is not incomprehensible. It
has been suggested that high NA (both state and trait) is a major distinguishing feature
of anxiety ( Tellegen, 1985). It is not clear, however, how the association should be
interpreted. The study desi~m did not allow us to determine whether NA is a
predisposing factor or the consequence ofepisodic anxiety. Also, it is possible that the
association can be explained by a joint, third variable (e.g., genetics).

More non-episodic anxious than episodic anxious women already had children. One
may wonder whether childlessness is a consequence or an antecedent of episodic
anxiety, considering that episodic anxiety predicts treatment outcome after the second
IVF~ICSI (Eugster et al., 2004). Episodic anxiety was defined as a prolonged reaction
during a certain episode. This episode reflects a more or less independent event and
may or may not be part ofa more chronic situation. In our study, the episode was NF,
part of a more chronic situation, namely infertility. Because women already having
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children had their child relatively long before the onset of NF, we believe that
childlessness should be considered as an antecedent of episodic anxiety. It may,
however, still be a consequence of (situation specific) chronic anxiety.

The same discussion holds when looking at stressful events. More episodic arixious
than non-episodic anxious women reported stressful events. Again, the question is what
the precise nature is of the relation between stressful events and episodic anxiety?
O'Keefe and Baum ( 1990) have suggested that one mechanism that may underlie
chronic stress is the persistence of a response. Do women reporting stressful events
commencing the NF procedure become episodic anxious during NF because of the
persistence of a response, or are episodic anxious women more inclined to report
stressful events than non-episodic anxious women? Regarding the kind ofevents (e.g.,
terminal illnesses or death of a parent, changing work, or moving from houses), one
could argue that episodic anxious women are not inclined to experience or report them.
However, it may be that non-episodic anxious women experience the events described
above as less stressful and therefore did not report them as such.

Passive coping reaction was not included in the regression analysis. In the research
literature it has been suggested that the effect of optimism on well-being is mediated by
coping strategies (Scheier 8c Carver, 1992). A possible predictive effect ofoptimism on
episodic anxiety would disappear when including coping strategies in the regression
analysis, because its effect would be transmitted through coping. Additional analysis
proved that the predictive effect of optimism, when entered as a univariate variable,
indeed disappeared when also entering passive coping reaction patterns were entered.
Also, optimism proved to be a significant negative predictor of passive coping
reactions.

To prevent women from getting episodíc anxious during an NF procedure,
interventions have to be developed and evaluated. If future research indeed would
confirm that episodic anxiety has a negative effect on NFIICSI treatment outcome
(Eugster et al., 2004), the possible effect ofreducing anxiety on treatment outcome has
to be evaluated. Several studies have already demonstrated that stress reduction through
psychological interventions may improve conception rates in subfertile couples
(Domar, 1997; Farrar, Holbert, 8L Drabman 1990; Rodriquez, Bermudez, Ponce de
Leon, 8z Castro, 1983; Sharma 8c Sharma, 1992). Relaxation training for women with
unexplained infertility (Rodriguez et al., 1983) or women who were to undergo an NF
(Farrar et al., 1990) resulted in higher conception rates in the experimental groups than
in the control subjects. Also, drug intervention to reduce anxiety in women with
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unexplained infertility appeared to result in higher conception rates, compared with

control subjects who received a placebo (Sharma 8r. Sharma 1992).
However, one of the main limitations ofthe present study is that the design does not

allow to interpret the results well. For NA, as wel] as childlessness and stressful events,
it is difficult to determine what the precise nature oftheir relation with episodic anxiety

is. This restricts us in advising were to focus on when developing interventions to
reduce episodic anxiety. Concerning NA, best would be to replicate the present study

whereby state and trait NA are measured with a validated questionnaire (e.g., PANAS;

Watson, Clark, 8z Tellegen, 1988), and using a design which allows a better

interpretation ofthe results. In addition, although NA was the only significant predictor

of episodic anxiety, the (interactive) role of childlessness and stressful events have to

be explored further. Concerning the latter, it would be wise to include a life events

scale in future studies, since little research has been done regarding the effect of

stressful life events on (in)fertility.
When developing interventions to reduce the risk of getting or maintaining episodic

anxious during the NF~ICSI procedure, the focus should be on reducing negative

emotional reactions and improving satisfaction with life. Compared with the non-

episodic anxious women, episodic anxious women report more subjective distress,

which appears to be an important concomitant of episodic anxiety. Episodic anxious

women also appear to be more dissatisfied with life in general, less optimistic and tend

to use more passive coping strategies than the non-episodic anxious women. As to

optimism, we already noted that it is hypothesized that coping mediates the association

between optimism and psychological well-being (Scheier 8z Carver, 1992). Therefore,

considering the finding that episodic anxious women are more passive copers,

interventions should also aim at using more active, problem focused coping strategies.
To examine whether such interventions will indeed have a positive effect on women

undergoing IVFIICSI, these interventions should be evaluated, not only concerning
psychological well-being, but also with respect to treatment outcome. Improving
emotional state and satisfaction with life in women undergoing IVF should reduce the
risk of developing or maintaining episodic anxiety during an IVF procedure.
Furthermore, it has to be studied whether a decrease in episodic anxiety is associated
with a higher probability of conception after an IVF~ICSI.

In conclusion, the present results suggest that NA is an important concomitant of
episodic anxiety during an IVF procedure. Although the study design does not allow to
determine the precise nature of this relation, for the time being psychological
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interventions have to focus on women reporting subjective distress, and should be
aimed at reducing emotional stress responses and using effective coping strategies.

References

Arrindell, W. A., Boelens, W., 8L Lambert, H. (1983). On the psychometric properties of the
Maudsley Marital Questionnaire (MMQ): Evaluation of self-ratings in distressed and
"normal" volunteer couples based on the Dutch version. Personaliry and Individual
Differences, 4, 293-306.

Beck, A.T., Rush, A.J., Hollon, S.D., á Emery, G. (1979). Cognitive therapy of depression.
New York: Wiley.

Boivin, J., 8c Takefman, J.E. (1995). Stress level across stages of in vitro fertilization in
subsequently pregnant and nonpregnant women. Fertiliry and Steriliry, 64, 802-810.

Bouman, T.K., Luteijn, F., Albersnagel, F.A., Bc Van der Ploeg, F.A. (1985). Enige ervaring
met de Beck Depression Inventory (BDI) [Some experience with the Beck Depression
Inventory (BDI)]. Gedrag: Tijdschrift voor Psychologie, 13, 13-24.

Cluydts, R.J.G. (1979). Gemoedstoestanden en slaap [Mood and sleep. Thesis]. Proefschrift.
Brussel: Vrije Universititeit Brussel.

Demyttenaere, K., Nijs P., Evers-Kiebooms, G., 8z Koninckx, P.R. (1992). Coping and the
ineffectiveness of coping influence the outcome ofIn Vitro Fertilization through stress
responses. Psychoneuroendocrinology, I7, 655-665.

Domar, A.D. (1997). Stress and infertility in women. In S.R. Leiblum (Ed.), Infertility;
Psychological issues and counselling strategies (pp. 67-83). New York: Wiley.

Eugster, A., Vingerhoets, A.J.J.M., Van Heck, G.L., 8z Merkus, J.M.W.M. (2004). The effect
of episodic arixiety on an IVFIICSI treatment outcome: A pilot study. Journal of
Psvchosomatic Obstetrics and Gynnecology (in press).

Facchinetti, F., Matteo, M.L., Artini, G.P., Volpe, A., 8t Genazzani, A.R. (1997). An increased
vulnerability to stress is associated with a poor outcome of in vitro fertilization-embryo
transfer treatment. Fertiliry and Steriliry, 67, 309-314.

Farrar, D., Holbert, L., 8z Drabman, R. (1990). Can behavioral-based preparation counselling
increase pregnancy after in vitro fertilization'? Paper presented at the meeting of In Vitro
Fertilization Psychologists, Melbourne, Australia.

Harlow, C.R., Fahy, U.M., Talbot, W.M., Wardle, P.G., 8c Hull, M.G.R. (1996). Stress and
stress-related hormones during in vitro fertilization treatment. Human Reproduction, I I,
274-279.



128 Chapter S

Lazarus, R., 8c Folkman, S. (1987). Transactional theory and research on emotions and coping.
EuropeanJournalofPersonality, I(3), 141-169.

Lovallo, W.R (1997). Sn.ess á health. Biological andpsychological interactions. Thousand

Oaks, CA: Sage.
McEwen, B.S. (2000). The neurobiology of stress: From serendipity to clinical relevance.

Brairt Researeh, 886, 172-189.
McNair, D.M., Lorr, M., 8c Droppleman, L.F. (1971). Edits manualfor the Profile ofMood

States. San Diego, CA: Educational and Industrial Testing Service.
Merari, D., Feldberg, D., Elizur, A., Goldman, J., 8L Modan, B. (1992). Psychological and

hormonal changes in the course of in vitro fertilization. Journal ofAssisted Reproduction

ancl Genetics, 9, 161-169.
O'Keefe, M.K., 8t Baum, A. (1990). Conceptual and methodological issues in the study of

chronic stress. Sh.ess Meclicine, 6, 105-115.

Preutthipan, S., Curtis, P., Amso, N., 8r Shaw, R.W. (1996). Effect ofmaternal age on clinical

outcome in women undergoing in vitro fertilization and embryo transfer (IVF-ET). Journal
of the Medical Association of Thailand, 79, 347-352.

Rodriguez, B., Bermudez, L., Ponce de Leon, E., 8z Castro, L. (1983). The relationship

between infertility and anxiety: Some preliminary findings. Paper presented at the Second
World Congress of Behavioral Therapy, Washington, DC.

Scheier, M.F., 8z Carver, C.S. (1985). Optimism, coping, and health: Assessment and
implications of generalized outcome expectancies. Health Psvchology, 4, 219-247.

Scheier, M.F., 8z Carver, C.S. (1992). Effects ofoptimism on psychological and physical well-
being: Theoretical overview and empirical update. Cognitive Therapy und Research, l6,
201-228.

Schreurs, P.J.G., Van de Willige, G., Brosschot, J.F., Tellegen, B., 8c Graus, G.M.H. (1993).
De Utrechtse Coping Lijst: Herziene handleiding [The Utrecht Coping List: Revised
manual]. Lisse: Swets óc Zeitlinger.

Sharma, J., 8c Sharma, S. (1992). Role of thioridazine in unexplained infertility. International

Journal of Obstetrics rntd Gynecology, 37, 37- 41.
Slade, P., Emery, J., 8z Lieberman, B.A. (1997). A prospective, longitudinal study ofemotions

and relationships in in-vitro fertilization treatment. Human Reproduction, l2, 183-190.
Smeenk, J.M.J., Eugster, A., Verhaak, C.M., Vingerhoets, A.J.J.M., Van Minnen, A., Sweep,

F., 8t Braat, D.D.M. (20016). Biochemical and questionnaire-based assessment ofstress in
IVFIICSI. Abstract Annua! Meeting ojthe European Society of Human Reproduction and
Embryology. Human Repro~fuction, l6, 81-82.

Smeenk, J.M.J., Verhaak, C.M., Eugster, A., Van Minnen, A., Zielhuis, G.A., 8c Braat,
D.D.M. (2001a). The effect of anxiety and depression on the outcome ofin vitro
fertilization. Human Reproduction, l6, 1420-1423.



Concomitants of episodic anxiet}~ 129

Spielberger, C.D. (1983). Manualfor the state-trait an.xiety scale. Palo Alto, CA: Consulting
Psychologist Press.

Stolwijk, A.M., Wetzels, A.M.M., 8z Braat, D.D.M. (2000). Cumulative probabiliry of
achieving an ongoing pregnancy after in vitro fertilization and intracytoplasmic sperm
injection according to a woman's age, subfertility diagnosis and primary or secondary
subfertility. Human Reprodttction, I5, 203-209.

Tellegen, A. (1985). Structures of mood and personality and their relevance to assessing
anxiety with an emphasis on self-report. InA.H. Tuma 8c J.D. Maser (Eds.), An.riery and the
anxiety disorder (pp. 681-706). Hillsdale, NJ: Erlbaum.

Thiering, P., Beaurepaire, J., Jones, M., Saunders, D., 8c Tennant, C. (1993). Mood state as a
predictor of treatment outcome after In Vitro Fertilization~Embryo Transfer technology
(IVFIET). Journalof Psychosomatic Resem.ch, 37, 481-491.

Van der Ploeg, H.M., Defares, P.B., 8z Spielberger, C.D. (1980). Handleiding bij de Zelf-

Beoordelings-Vragenl~st ZBV. Een Nederlandstalige bewerking van de Spielberger State-
Trait Anxieth Inventory STAI-DY ~Manual of the Zelf-Beoordelings Vragenlijst ZBV. A

Dutch adaptation ofthe Spielberger State-Trait Anxiety Inventory STAI-DYJ. Lisse: Swets
8c Zeitlinger.

Visser, A.Ph., Haan, G., Zalmstra, H., óc Wouters, I. (1994). Psychosocial aspects of in vitro
fertilization. Journalof Psychosomatic Obstetrics and Gynaecology, I S, 35-43.

Wald, F.D.M., 8c Mellenbergh, G.H. (1990). Instrumenteel onderzoek: De verkorte versie van
de Nederlandse vertaling van de Profile of Mood States (POMS) [Psychometric research:
The shortened version of the Dutch version of the Profile of Mood States (POMS)].
Nederlands Tijdschrift voor de Psychologie, 45, 86-90.

Watson, D., Clark, L.A., óc Tellegen, A. (1988). Development and validation ofbriefineasures
ofpositive and negative affect: The PANAS scale. Journal of Personality and Social
Psychology, 54, 1063-1070.



Chapter 6

The influence of psychological factors on IVF~ICSI treatment
outcome: the importance of timing of ineasurements

A. Eugsterl, A.J.J.M. Vingerhoets~, G.L. Van Heck~, J.M.W.M. Merkus2.

'Department of Psychology and Health, Tilburg University, Tilburg,
z Department of Obstetrics and Gynaecology, University Medical Centre

St. Radboud, Nijmegen
the Netherlands



The importnnce ojtiming of ineasurements 133

Abstract

Background: Contradictory results of studies focusing on the effect of psychosocial
factors on IVF~ICSI - treatment outcome may be partially explained by the different
timing of the psychological measurements, like, for example, only once before
commencing an NF~ICSI- treatment andlor several times during the NF-procedure.
Purpose ofthis study was to determine whether timing ofpsychological measurements
is of importance in predicting NF treatment outcome.
Methods: In a prospective study with 75 consecutive women who entered an NF-
procedure, medical~gynaecological and demographical background information, as well
as trait and state anxiety, depression, general coping strategies, marital satisfaction,
mood and dispositional optimism were assessed before the onset of the NF-procedure.
Two weeks atter the first day of the menstruation after a failed NF~ICSI-treatment,
state anxiety, depression, mood and marital satisfaction were measured again. Positive
treatment outcome was defined as fetal heart beats at ultra sounds at about seven weeks
of pregnancy.
Results: Little evidence was found that psychological factors measured before
beginning the IVF-procedure are associated with treatment outcome of the first
IVF~ICSI or with the overall pregnancy rate. Also, psychological variables measured
after the first, unsuccessful NF~ICSI were not associated with treatment outcome ofthe
next (second) IVFIICSI-treatment.
Conclusions: The present study failed to provide evidence that psychological factors
measured before starting an IVF treatment influence treatment outcome after NF~ICSI
negatively. Besides methodological issues, theoretical stress issues have to be taken
into consideration to explain why no efféct of stress on treatment outcome has been
found. We propose that in future studies one has to focus on episodic or chronic stress
reactions instead ofacute states when examining the effect of stress (reactions) on IVF-
treatment outcome.

Introduction

Although by now it has been recognized that psychological problems accompany
infertility and its treatments, the relationship between psychological factors and
infertility is still not well understood and unlikely to be simple (Edelmann 8r, Connolly,
1986). Despite methodological shortcomings in some studies, one generally concludes
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that infertility (Van Balen 8r, Trimbos-Kemper, 1993; Domar, Broome, Zuttermeister,

Seibel, 8i Friedman, 1992; Greil, 1997; M~ller á F~llstr~m, 1991a) and IVF-

treatments (for a review, see Eugster 8z Vingerhoets, 1999; Verhaak, 2003) influence

psychological functioning of inen and women negatively, though it is hard to

disentangle the effects of experiencing infertility and the effects of undergoing the

stressful aspects of an infertility treatment. Also, variables like the duration of

infertility, the diagnosis and the quality of a couple's relationship, make the impact of

infertility and its treatments on psychological functioning even more complex.

Concerning the question whether psychological dysfunction may be the underlying

cause of infertility in couples, little support has been found that personality,

psychological distress (Edelmann 8i Connolly, 1986; Greil, 1997) or specific

psychological factors like gender identity or locus of control (M~Iler 8i F~llstr~m,

1991b) indeed play a part in the aetiology of infertility, even though results are

inconclusive and most studies have their methodological problems. In some studies it

has been suggested that "stress" may contribute to infertility (Greil, 1997; M~ller 8c

F~llstrám, 1991 b). However, most studies do not answer the question whether stress

alone is sufficient to cause infertility, or only has a contributing role. Although

psychological factors alone do not appear to be sufficient to cause infertility, some

studies suggest that they at least may contribute to infertility. In a prospective study

with 13 women who were attempting pregnancy and with mean menstrual cycles to

achieve pregnancy of four months, Sanders and Bruce (1997) found that women had

significantly improved mood states and a lower level ofstate anxiety (measured on day

7 and day 21 ofa 28 day cycle) in the conception cycle, when compared with the non-

conception cycles. The women further reported to be less hassled during the conception

cycle. Demyttenaere, Nijs, Koninckx, Steeno, and Evers- Kiebooms (1988) found in

116 women entering artificial donor insemination (AID) that women with higher trait

anxiety needed more AID cycles in order to conceive.
Most cun ent studies focus on the effect ofpsychosocial factors, in particular stress

(responses), on treatment outcome after In Vitro Fertilization (IVF). It is still unclear

whether and to what extent stress responses influence treatment outcome after IVF.

Although several prospective and controlled studies have been carried out and the

matter remains of interest among researchers, the results are contradictory and

inconsistent (Eugster 8i Vingerhoets, 1999; Eugster, Vingerhoets, Van Heck, ói

Merkus, 2004; Smeenk, Verhaak, Eugster, Van Minnen, Zielhuis, 8z Braat, 2001a).

Firstly, some prospective studies have found a negative effect ofpsychological factors
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(e.g., anxiety, depression, employment status) on NF treatment outcome (e.g., Boivin
8L Takefman, 1995; Demyttenaere, Nijs, Evers-Kiebooms, 8c Koninckx, 1992;
Facchinetti, Matteo, Artini, Volpe, 8z Genazzani, 1997; Smeenk et al., 2001a; Thiering,
Beaurepaire, Jones, Saunders, 8z Tennant, 1993), other studies have found a positive
effect (e.g., state anxiety) ( Merari, Feldberg, Elizur, Goldman, Br. Modan, 1992) and,
finally, several studies failed to find any association at all between psychological
factors and NF treatment outcome (e.g., Harlow, Fahy, Talbot, Wardle, 8i Hull, 1996;
Slade, Emery, 8r. Lieberman, 1997; Smeenk, Eugster, Verhaak, Vingerhoets, Van
Minnen, Sweep, 8z Braat, 2001b; Visser, Haan, Zalmstra, 8z Wouters, 1994). Secondly,
the studies which found a negative effect of stress reactions on NF treatment outcome,
showed different results concerning stress responses. For example, while Demyttenaere
et al. (1992) found an effect of anxiety on treatment outcome, Boivin and Takefman
(1995) and also Thiering et al. (1993) failed to find any effect of anxiety.

These inconsistent and contradictory findings can be partly explained by
methodological issues, like sample size, study design, nature and timing of the
psychological measurements, statistical analyses, and the definition of treatment
outcome. While most studies had a prospective design, some in combination with a
cross-sectional or retrospective design, sample sizes ranged from 40 to 330 women.
Studies further differed in terms of inethods employed, like timing of psychological
measurements (only before commencing an NF treatment or several times during an
NF-procedure). In addition, in some studies only first time NF women have been
studied (e.g., Boivin 8i Takefman, 1995), while in other studies also women with
previous experience with NF have been included (e.g., Demyttenaere et al., 1992;
Facchinetti et al., 1997; Merari et al., 1992). Some researchers took the number of
treatments women underwent into consideration (Demyttenaere et al., 1992; Facchinetti
et al., 1997). Although Demyttenaere et aL (1991, 1992) did not find an association
between previous IVF attempts and psychological test findings, it might be possible
that psychological factors measured before starting IVF predict treatment outcome
differently compared with psychological factors measured after a failed IVF. As far as
statístical analyses concerns, logistic regression analysis, means, chi-square test, and
median scores have been used to determine the effect of psychological variables on
treatment outcome. Finally, pregnancy after NF has been defined on the basis of a
positive ~- hCG value after the treatment (e.g., Facchinetti et al., 1997; Merari et al.,
1992), whereas other investigators either have used outcome measures (pregnant or
not) 12 months after the beginning of the study (Thiering et al., 1993), or were less
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clear in their definition of treatment outcome.
This prospective study was undertaken to obtain more insight into the effect of

psychological factors, in particular (emotional) stress responses, on NFIICSI treatment

outcome. Purpose of this study was to determine whether timing of psychological

measurements is of importance in predicting IVF treatment outcome. Therefore,

psychological factors were measured before the first and second NF treatment cycle, to
investigate the effect on treatment outcome respectively after the first and second

treatment. We further wanted to determine whether psychological factors assessed

when starting the first NF~ICSI were associated with the cumulative pregnancy rate

(overall pregnancy).

Method

Participants

One-hundred consecutive women, all patients from the Amphia hospital in Breda (The

Netherlands), who entered an NF-procedure (for the first time or after a previous NF

or ICSI-treatment which resulted in pregnancy) and who had adequate skills in using
the Dutch language to complete the questionnaires were asked to participate. Both NF

and ICSI treatments were included, because both techniques use the same procedure
(medication, oocyte retrieval, and embryo transfer), with the exception of the

fertilization procedure in the laboratory.
Of the 100 women, 18 women decided not to take part because they felt the IVF-

procedure alone already was too demanding. Seven did not take part for several other
reasons (e.g., having no time to participate). The sample before commencing the first

NF~ICSI thus consisted of 75 women.
Fifty-seven women had previous experience with fertility treatments before starting

the NF-procedure, whereas 18 did not. Eighteen of the participants already had
experience with NF (n- 7), ICSI treatment (n-6) or both (n-5), but started a new
procedure because the previous IVF or ICSI treatment resulted in pregnancy. One
participant started a new procedure after cancelling her first NF.

Women with both primary and secondary infertility were included. Twenty-four
women already had a child; 14 ofthe women by means of NF~ICSI, 4 through natural
way and of 6 women data were missing.
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The mean age ofthe women before staring the IVF~ICSI procedure was 32.9 years
(SD - 3.7). The duration of infertiliry ranged from 7 to 180 months. For women
without children, the mean duration of infertility was 50.6 months (SD - 28.5), for
those with children 30.3 (SD - 19.7). The main causes of infertility were male
subfertility (n - 24), female subfertility (n - 14), both male and female subfertility (n -
10), and unexplained infertility (n -27).

The mean number ofembryos obtained during the first treatment was 4.2 (SD - 3.5;
minimum - 0, maximum - 15). In eight women (10.7o~0), no fertilization and by
consequence also no embryo transfer (ET) took place. These women were defined as
not pregnant after the treatment. In eight women (10.70~0), one embryo was transferred,
in 56 women (74.70~0) two embryos were transferred, and finally, in one women (1.30~0)
three embryos were transferred. The mean number of embryos obtained during the
second NF~ICSI was 4.1 (SD - 3.3; minimum-0, maximum - 12). In seven women
(150~0), no fertilization and thus no embryo transfer (ET) was performed. In two women
(4.30~0), one embryo was transferred, in 31 women (660~0) two embryos, and finally, in
two women (4.3o~0) three embryos were transferred. Of five women, we failed to collect
data.

Seventy-three women underwent their first treatment (two women were still
undergoing their first treatment, due to previous cancellation). Of them, 17 women
became pregnant, 10 through IVF and 7 by means of ICSI. After the first, unsuccessful
treatment, two women quitted participation and four women were missed. Four women
did not enter the second IVFIICSI after filling in the questionnaire, due to pregnancy
after embryo transfer of cryo-preserved embryo's (n-1), delaying the second NF-
treatment (n-1), quitting treatment (n-1), or an unknown reason (n-1). After the
second treatment, of the women who had filled in the questionnaires after the first,
unsuccessful treatment and had entered the second treatment (n-43), 15 became
pregnant, 8 through IVF, and 7 by means of ICSI. Concerning the third treatment, too
little data were available to analyse and interpret results properly. Of the women who
filled in the questionnaires after the second, unsuccessful treatment and entered the
third treatment (n-14), 4 became pregnant after the third treatment, 2 through IVF, and
2 by means of ICSI.
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Measures

The following psychological measurements were included in the study:
State and trait anxiety were measured with a Dutch translation of the Spielberger State-
Trait Anxiety Inventory (STAI; Spielberger, 1983), the Zelf-Beoordelings Vragenlijst
(ZBV; Van der Ploeg, Defares, 8z Spielberger, 1980). The ZBV consists of two separate
self-report questionnaires (20 items each), one for measuring state anxiety, the other for
assessing trait anxiety.

Coping style was measured using the Utrechtse Coping Lijst (UCL; Schreurs,
Willige, Brosschot, Tellegen, 8z Graus, 1993). The UCL consists of 47 items and
measures seven coping strategies: active coping, palliative reactions, avoiding, seeking

social support, passive reaction pattern, expression ofemotions, and comforting ideas.
Dispositional optimism was measured with a Dutch version ofthe Life Orientation

Test (LOT; Scheier 8c Carver, 1985; Dutch translation: authors). The LOT, measuring
dispositional optimism defined in terms ofgeneralized outcome expectancies, consists

of eight items and four filler items. Factor analysis of the US version revealed that for
most purposes the scale may be treated as unidimensional (Scheier 8z Carver, 1985).

Mood was measured with a short version of the Profile of Mood States (POMS;
McNair, Lorr, 8c Droppleman, 1971; Dutch translation: Cluydts, 1979; POMS-V; Wald

8i Mellenbergh, 1990), which consists of 32 items, covering five mood dimensions
(depression, anger, fatigue, strength, and tension).

To assess the degree of favourableness of attitude towards one's own marriage, a

Dutch version of the Maudsley Marital Questionnaire (MMQ; Arrindell, Boelens, 8i

Lambert, 1983) was used. The MMQ is a 20-item questionnaire, for measuring marital,
sexual and general life adjustment.

Depression was measured with the Dutch version of the Beck Depression Inventory
(BDI; Beck, Rush, Hollon, 8c Emery, 1979; Dutch translation: Bouman, Luteijn,
Albersnagel, 8L Van der Ploeg, 1985). The BDI consists of 21 items, measuring
intensity of depression.

Treatment outcome was defined as being (not) pregnant as a result of the treatment.
Pregnancy was determined by a ultra-sound scan (fetal heart activity) at about seven
weeks of pregnancy. No pregnancy as a result of the treatment included also no

embryo-transfer (ET). Pregnancies after cryo-preservation were not included, except for
the overall pregnancy rate. Overall pregnancy was defined as the total number of
women who became pregnant during the study, thus after the first, second or third
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treatment, including pregnancies after transfer of cryo-preserved embryo's (n-2).

Procedure

Women presenting for an NF-procedure were asked to participate in the study. An

NF-procedure was defined as going through the first until the third NF or ICSI-
treatment. Women who started an NF procedure received, together with information
about the nature ofthe IVF-procedure, a letter to inform them about the nature and the
purpose of the study. During the waiting period before starting the NF-procedure or at
the first visit to the gynaecologist, the women were approached by the gynaecologist or

the investigator who asked for their final decision.
Women who agreed to take part in the study were asked to fill in an Informed

Consent after the instructions of hormone injections they received in the hospital.
Subsequently, they had to complete several questionnaires. After a failed NF, women
were asked to fill in a smaller set ofquestionnaires. Questionnaires were completed in
the hospital or at home, but were always returned before starting a(new) treatment.
Women participated until they were pregnant or had undergone three consecutive
unsuccessful NF or ICSI treatments.

A prospective design was applied. Demographical background information, as well
as trait and state anxiety, depression, general coping strategies, marital satisfaction,
mood and dispositional optimism were measured before beginning the NF-procedure.
Age was corrected for date ofoocyte retrieval. MedicaUgynaecological information was
collected before starting the IVF procedure and during the treatments. Two weeks after
the first day ofthe last menstrual period after a failed NFIICSI-treatment state arixiety,
depression, mood and marital satisfaction were measured again.

The study was approved by the Ethics Committee of the Amphia Hospital.

Statistical analysis

T-test and Chi-square analyses were used to identify differences on demographical,
gynaecological and psychological variables between women who became pregnant
after an IVF~ICSI treatment and those who did not.
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Results

Dernographical and gynaecological variaóles, and outcome after the first IVF

No differences were found between women who became pregnant after the first

IVF~ICSI (n-17) and those who did not (n-56) on alcohol intake, smoking, kind of

treatment (NF or ICSI), already having children or not, previous pregnancies, previous

experience with fertility treatments, or cause of infertility. Also, no differences were

found regarding number of months trying to conceive and number of months

undergoing fertility treatments. However, women who became pregnant after the first

NF~ICSI had more available embryos than the women who did not conceive

(mean-6.5 and 3.5 resp., t-2.52,p ~ 0.05). In addition, the women who became preg-

nant were significantly younger at the start of the treatment than those who did not

(mean-31.6 years and 33.6 years resp., t--2.03, p ~ 0.05).

Ps~~chological variables and outcane after the first IVF

T-tests were carried out to determine whether group differences between women who

became pregnant (n-17) after the first IVFIICSI and women who did not (n- 56) could

be found on state-trait anxiety, mood, dispositional optimism, depression, coping style

and marital satisfaction, measured before the treatment. No significant group

differences were found for any of the psychological variables, with the exception of

Anger and Tension of the POMS mood questionnaire (see Table 1). Women who

became pregnant scored higher on Anger and Tension than women who did not

become pregnant. In addition, there was a trend for Active Coping to be lower in the

pregnant group (p - 0.054).
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Table 1 Psychological variables and treatment outcome after first IVF~ICSI treatment as a function of
pregnancy group

pregnant non
pregnant

M (SD) M (SD) dit-value

LOT 20.1 (4.9) 20.5 (4.4) 69 - .30

STAL
- state anxiety 39.6 (10.0) 36.6 (9.5) 69 1.10
- trait anxiety 37.2 (9.7) 34.6 (8.6) 69 1.05

BDI:
- depression 5.8 (5.1) 5.1 (5.7) 67 .41

UCL:
- active coping 17.0 (3.6) 18.6 (2.7) 70 -1.96
- palliative reaction 18.7 (4.2) 17.7 (3.8) 70 .96
- avoiding 16.6 (2.9) 15.4 (2.9) 69 1.47
- seeking social

support 15.2 (3.9) I5. I(3.3) 70 .19
- passive reaction 1 1.l (2.7) 10.7 (2.8) 69 .49
- expression of

emotions 6.1 (1.8) 6.2 (1.5) 70 -.I I
- reassuring thoughts 13.3 (1.8) 12.5 (2.8) 69 1.00

MMQ:
- marital adjustment 10.0 (5.9) 8.4 (6.9) 69 .86
- sexual relation 6.1 (3.9) 6.3 (5.8) 69 -. I I
- general life 8.1 (4. I) 6.4 (4.2) 69 1.52

POMS:
- depression 13. I(7.2) 10.6 (3.9) 17.7 1.31
- angcr 14.2 (5.4) 10.5 (4.5) 69 2.80"
- fatigue 10.9 (5.3) 9.2 (3.6) 20.7 1.27
- strenght 17.0 (5.1) 17.9 (3.9) 70 -.73
- tension I 2.9 (5.1) 9.5 (3.3) 20.4 2.59'

' p ~ 0.05,'" p ~ 0.01; two-tailed significance.

I. Degrecs of freedom differ, because of few missing values or unequal variances.
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Differences in psychological responses measured before and after the first IVF~ICSI

Depression, state anxiety, marital satisfaction and mood after the first, unsuccessful

NFIICSI were compared with the scores before commencement. As Table 2 shows,

scores on Depression and the Sexual Dissatisfaction scale increased, while scores on

Strength decreased. The increased score on State Anxiety was not significant, but

showed a trend.

Table 2 Scores on state anxiety, depression, marital status and mood before and after the first,
unsuccessful I VFIICSI

before first after first
IVFIICSI unsuccessful

1VFIICSI
M (SD) M ( SD) t-value p

STAI:
- state anxiety 37.1 (9.0) 39.8 ( 10.9) -1.84 .073

BDI:
- depression 5.0 (5.7) 6.3 (6.5) -2.23 .031

MMQ:
- marital adjustment 8.3 (6.8) 9.4 (9.7) -1.17 .246

- sexual relation 5.9 (5.3) 7.9 (7.8) -2.91 006

- general life 6.3 (4.2) 7.6 (5.4) -1.75 .086

POMS:
- anger 10.8 (4.6) I 1.6 (5.4) -1.02 31 I

- depression 10.6 (3.9) 13.0 (6.1) -3.24 .002

- tension 9.5 (3.3) 10.2 (4.4) -1.19 .239

- fatigue 9.3 (3.6) 9.7 (5.3) -0.64 .527

- strenght 17.5 (3.7) 16.0 (4.4) 2.18 .035
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Demographical, gynaecological andpsychological variables, and outcome after the
second IVF

Again, T-tests and Chi-square analyses were carried out to determine whether
differences could be found on the demographical, gynaecological and psychological
variables, but now between women who became pregnant (n-15) and those who did
not (n-28) after the second NFIICSI. State anxiety, mood, marital satisfaction and
depression were measured after the first, unsuccessful NF~ICSI.

The only significant difference was the number ofavailable embryos conceming the
second treatment cycle. Women who became pregnant after the second NF~ICSI had
more available embryos than the women who did not conceive (mean-6.3 and 3.2
resp., t-3.12, p ~ 0.01). None of the other variables differed significantly, although
State Anxiety tended to be higher in the non-pregnant women when compared with the
pregnant ones (mean - 40.8 and 34.9 resp., t--5.9, p- 0.059). Tension and Anger did
not differ significantly any more, but women who did not become pregnant now scored
higher than the women who became pregnant (mean - 10.7 and 8.5 resp.; mean -12.3
and 9.8).

Demographical, gynaecological and psychological variables, and the overall
pregnancy rate

Finally, we examined whether differences could be found on the demographical,
gynaecological or psychological variables, measured at the onset of the NF-procedure,
as a function of the overall pregnancy rate. During the study, 39 women became
pregnant, 34 did not. The only significant difference that was found was with respect to
the women's age before starting the NFIICSI procedure. Women who became pregnant
were younger than women who did not (mean-32.0 years and 33.7 years resp.,
r- -2.09, p ~ 0.05).

Discussion

The purpose of this study was to get some more insight into whether psychological
factors, measured before starting an NF~ICSI treatment, were associated with treatment
outcome per treatment cycle. Secondly, it was determined whether the total group of
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women who became pregnant during the study (i.e., after the first, second or third

IVF~ICSI) differed from women who did not conceive, on psychological factors

measured commencing the NF-procedure. Concerning psychological factors, the focus

was in particular on emotional stress responses. Little evidence was found that

psychological variables measured before the first IVF~ICSI treatment were associated
with treatment outcome of the first NFIICSI or the overall pregnancy rate. Also,

psychological factors measured atter the first, unsuccessful NF~ICSI, but before the

second treatment, were not associated with treatment outcome after the second

NF~ICSI.
Results ofthe present study showed that women who became pregnant after the first

IVFIICSI had more available embryos and were significantly younger than the women
who did not become pregnant. In addition, the women who became pregnant scored

higher on anger and tension than the women who did not conceive. No significant
differences on the other gynaecological, demographical and psychological variables

were found. Concerning pregnancy outcome after the second NFIICSI, women who
conceived only differed significantly from women who did not become pregnant on

number of available embryos during the second treatment. Anxiety, measured before

the second NF~ICSI, tended to be higher in the non-pregnant women. Finally,

concerning overall pregnancies, women who became pregnant through one ofthe three

treatments were younger than women who did not become pregnant.

The finding that the number of available embryos is significantly associated with

treatment outcome is consistent with the literature (e.g., Terriou et al., 2001; Wood,

McMaster, Rennie, Trounson, 8r. Leeton, 1985) and seems very logical. The more

embryos, the higher the possibility to select the best embryos, the more chance of

getting pregnant.
The finding that women who became pregnant after the first NF~ICSI or, when

looking at the overall pregnancy rate, were younger than women who did not become

pregnant, also corresponds with the literature that younger women are more likely to
conceive after IVF~ICSI than older women (Preutthipan, Curtis, Amso, 8r. Shaw, 1996;

Smeenk et al., 2001a; Stolwijk, Wetzels, 8z Braat, 2000). Concerning overall
pregnancies, we have to account for the fact that not all women completed the

procedure yet before the investigation stopped. However, our results are in agreement
with studies that focused on cumulative pregnancy rate (e.g., Stolwijk et al., 2000; Van
Balen, Verdurnlen, 8t Ketting, 1997). The lack of an association between age and
treatment outcome after the second NFIICSI may be attributed to the fact that women
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with the highest chance ofsuccess, particular the younger women, "dropped out" after
the first IVF~ICSI because of a successful treatment.

Our failure to find significant differences in most psychological variables measured
before the NF procedure between NF~ICSI women who became pregnant and those
who did not after the first NF~ICSI treatment corresponds with the results of Boivin
and Takefman (1995), Visser et al. (1994) and Smeenk et al. (2001b), who used
corresponding study designs. Boivin and Takefman did not find differences in state
anxiety, marital satisfaction and coping style measured before the first NF between
women who became pregnant and women who did not. Visser et al. also found little
evidence of differences in psychosocial factors like state anxiety and quality of
relationship between pregnant and non-pregnant NF women. Also, Smeenk et al.
failed to find an effect of state anxiety and depression assessed before commencing the
treatment on NF outcome after the first treatment.

In contrast, in a previous study by Smeenk et al. (2001 a), contradictory results have
been found concerning the effect ofanxiety on treatment outcome. A backward logistic
regression analysis on 291 women revealed that state anxiety, measured before starting
the treatment, predicts treatment outcome after the first NF~ICSI negatively.

Stress responses measured during an IVF treatment may differ from responses
measured before or after a treatment. Women may react to the hormone treatment or to
the experience of undergoing the NF treatment. We controlled for this by letting
women complete the questionnaires prior to starting the treatment, in the hospital or at
home, and on the day of the appointment with the investigator or gynaecologist.
Questionnaires filled in at home were always delivered personally to the investigator,
who took care that the questionnaires were returned before commencing a new
treatment.

Measuring psychosocial factors before an IVF~ICSI treatment without accounting
for the number of preceding NF~ICSI treatments of that couple, may also affect the
results. Reactions before or during a second treatment may differ significantly from
those before the first IVF~ICS treatment cycle. For example, several studies have found
an increase in distress after the first, unsuccessful treatrnent (e.g., Newton, Hearn, 8c
Yupze, 1990; Verhaak et al., 2001; Visser et al., 1994). This may partly explain why in
some prospective studies a negative effect of stress on treatment outcome has been
found (Demyttenaere et al., 1992; Facchinetti et al., 1997; Merari et al., 1992), even
though in some studies the numbers of IVF attempts were accounted for. Although our
results showed significant increases in depression and sexual dissatisfaction, as well as



146 Chapter 6

a trend concerning anxiety, no differences between women who became pregnant and
those who did not after the second NF~ICSI treatment could be found for any of the

psychological factors measured after the first treatment.
It is unlikely that the wider variety in time between filling in the questionnaire and

the (next) oocyte retrieval may have distorted the results, because 900~0 of the women
who filled in the questionnaire before the first treatment had their first oocyte retrieval
within four months, with a mean of two months. For the next treatment, 850~0 of the

women who filled in the questionnaire after their first and unsuccessful NF~ICSI had
their next oocyte retrieval within six months. If the time between filling in the
questionnaire and the next treatment should be the main reason why we failed to find a

negative association between stress responses after the first and unsuccessful treatment
and treatment outcome after the second NF~ICSI, we still should have expected to find

an effect concerning the first treatment, which we did not.
We did not control for social desirability, which may bias the results. Also, several

women did not participate in the study because they felt that the IVF-procedure itself
was too demanding. It may be that in this way an important group has been missed in
predicting treatment outcome after NFIICSI.

Besides methodological issues which may partly explain why in the present study no

negative effect of stress reactions on treatment outcome has been found, theoretical
ones concerning stress should also be taken into consideration. We previously reported

that in order to find a negative effect of emotional reactions on treatment outcome in
particular or health in general, it may be important to distinguish between acute and

chronic stress responses (Eugster et al., 2004). There is an increasing awareness that a
distinction has to be made between acute and chronic stress reactions, which may not

only differ in intensity but also in quality. For example, immune status has been shown
to improve in acute stress (McEwen, 2000), whereas chronic stress has a depressing

effect on the functioning of the immune system (Lovallo, 1997; McEwen, 2000). In a
previous study (Eugster et al., 2004), we demonstrated that treatment outcome of the
second NFIICSI could be predicted by episodic anxiety. Episodic anxiety was defined
as a more prolonged stress response due to undergoing an NF treatment (episode). To
measure episodic anxiety, we did not use a single measurement moment, but used
combined state anxiety scores before and after the first (and unsuccessful) NFIICSI
treatment. We found that high state anxiety both before and after the first, unsuccessful
IVFIICSI predicted treatment outcome after the second IVF~ICSI negatively. Within
the non-episodic anxious women, state anxiety before the second IVF~ICSI did not
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predict treatment outcome after the second treatment. These results suggested that in
future investigations more attention has to be paid to the differences between acute,
episodic and chronic stress reactions when studying the effect of psychological
reactions on fertility treatment outcome (Eugster et al., 2004).

The different effect ofchronic, episodic and acute stress reactions may explain why
in the present study tension and anger, measured before the first NF~ICSI, were
positively associated with treatment outcome after the first IVF~ICSI. Women who
became pregnant after their first treatment scored significantly higher on these mood
states than women who did not become pregnant. In contrast, no association was found
with tension and anger, measured after the first and unsuccessful NF~ICSI, and
treatment outcome after the second treatment. Also, although the differences were not
significant, women who became pregnant after the second NF~ICSI scored lower on
tension and anger prior to that treatment than women who did not conceive. No
difference in tension and anger was found concerning already having children or not,
having previous infertility treatments or not, and having previous NF~ICSI treatments
or not. It is tempting to speculate that the higher scores on tension and anger before
commencing the IVF-procedure are acute reactions, in anticipation of starting the
procedure, which may have a positive effect on the course of the treatment. After a
failed treatment, scores on tension and anger did not increase and they also were not
associated with treatment outcome after the second IVF. How these mood states may
positively affect treatment outcome after the first NF is not clear yet.

In conclusion, the present study failed to provide evidence that psychological factors
measured before starting an IVF treatment influence treatment outcome after NFIICSI
negatively. However, we propose that, concerning the effect of stress reactions on
treatment outcome after IVFIICSI, one has to focus on chronic or episodic stress
responses instead of just acute states. Rather than using one measurement at one
particular moment as predictor, combined stress responses, measured several times
during an NF~ICSI procedure, should be used. Through measuring repeatedly, one also
can control for time differences between filling in questionnaires and undergoing the
NF~ICSI treatment. Also, more sensitive measures have to be developed for measuring
psychological reactions within the context of infertility. In most studies, the applied
measurements are too general. Moreover, the outcome must be well defined (chemical
pregnancy, fetal heart activity, or childbirth). Although in the present study a positive
NF treatment outcome was defined as fetal heart activity at ultra sounds at about seven
weeks of pregnancy, we believe that it is best to define it as echoscopic intra uterine
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heart activity at 10 weeks conceptual age (12 weeks menstrual age). In this way, most

abortions are excluded. Finally, the sample size has to be large enough to get a power
of 900~0. Only then we can determine reasonably whether and how stress reactions

influences fertility and infertility treatment outcome.
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Introduction

The purpose ofthis thesis was (1) to give an overview ofthe literature concerning the
psychological aspects of In Vitro Fertilization (NF), (2) to determine if and how
psychological factors contribute to infertility and fertility treatment outcome, and (3) to
provide new data to determine the possible influence of some specific assessment
issues on the results of studies on the role of psychological factors in IVF treatment
outcome.

This was done by reviewing the literature and by performing three empirical studies
in IVF women. Concerning the empirical studies, the main focus was to investigate
whether NF treatment outcome could be predicted by emotional stress reactions. Since
previous studies which focused on the effect of psychosocial factors on NF treatrnent
outcome have yielded inconsistent and seemingly contradictory findings, the cun ent
emphasis was on methodological as well as theoretical issues in an attempt to explain
these earlier conflicting results. It was suggested that, next to issues like sample size,
study design, nature and timing of applied psychological measurements, applied
statistical analyses, and the definition of treatment outcome, the conflicting findings
may also be partially the result of ineasuring in some studies acute and in others
(situation-specific) chronic emotional stress responses, which may be associated with
different psychobiological states.

Psychological reactions in couples undergoing in vitro fertilization

Results ofpsychological research within the context ofNF (chapter 2) suggest that it is
important to assess psychological reactions ofcouples undergoing IVF during different
phases ofthe NF procedure. Psychological reactions measured before entering an NF
procedure differ from reactions measured during an IVF treatment cycle or ajter an
(un)successful treatment. Contrary to expectations, studies reveal that couples entering
an IVF procedure are, in general, psychologically well-adjusted. Several explanations
for this unexpected finding were discussed, like a self-selection effect, unrealistic high
expectations before entering the procedure, or the fact that couples may have developed
ways ofcoping effectively with stress associated with NF. Common reactions during
IVF, mainly studied in women, are anxiety and depression. Reactions during an NF
treatment cycle appear to reflect the stress associated with undergoing the treatment.
After a successful treatment cycle, NF women are more anxious and IVF parents
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experience more stress during pregnancy than relevant control groups. These results

may reflect the fear that, after years of infertility and fertility treatrnents, it still may go

wrong so close before reaching one's goal. Finally, sadness, anger, and depression in

reaction to an unsuccessful NF treatment cycle reflect the constant confrontation with

definitive childlessness. However, reactions after the first unsuccessful NF, when there
is still hope because of the available opportunities for other treatment options, may

differ with reactions after the final treatment cycle, when a couple is confronted with

definitive childlessness. Verhaak (2003 ) has demonstrated that anxiety and depression,

as well as the percentage of subclinically relevant forms ofdepression, increased after

the first unsuccessful treatment cycle, compared with a pre-treatment measurement. We

also found an increase in depression after the first, unsuccessful NF (chapter 6).

Verhaak has suggested that depression might be a response to loss and a decrease of

hope that seems to be apparent at the end of the first unsuccessful NF. Concerning
long-term reactions, in non-pregnant women, anxiety and depression after the last

unsuccessful NF increased, when compared with the assessment before the first NF

treatment (Verhaak, 2003). Also, compared to the last treatment cycle, six months later

no recovery was found in anxiety and depression in non-pregnant women. At that time,
a considerable percentage of women still showed subclinical forms of anxiety and

depression. Verhaak studied the women until six months after the last treatment cycle.

As she suggested, longitudinal studies should focus longer on the course ofemotional

distress after the last IVF treatment, to get more insight whether increased levels of
emotional distress are part of an adjustment process of loss, or whether they can be

understood as part of a more complicated adjustment process, due to the special
characteristics of the distress of threatening infertility (Verhaak, 2003).

To summarize, undergoing an IVF treatment is an emotional and physical burden.
Common psychological reactions during IVF are anxiety and depression, while after an

unsuccessful NF treatment, sadness, depression, and anger prevail. In studies where
both partners were included, psychological reactions were more pronounced in women

than in men.

The contributing effect of psychological factors on (in)fertility and IVF treatment

outcome

Reviewing the relevant literature (chapter 3) yielded no support for the psychogenic
hypothesis. No evidence has been found that psychological factors are the primary
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cause of (some types of) fertility problems. Many researchers have turned down the
psychogenic hypothesis and approach health and (in)fertility from a biopsychosocial
perspective. Concerning (in)fertility, results of epidemiological studies, studies on NF
treatment outcome, and intervention studies have yielded weak support for the
hypothesis that psychological factors influence (in)fertility and NF treatment outcome
when combined with other etiological factors (e.g., genetic weakness or environmental
factors). Evidence suggests that psychological factors can diminish fertility or can
influence NF treatment outcome negatively. Although the results indicate that
psychological factors may be risk factors in infertility, combined with other etiological
factors, there is no reason to assume that psychological factors are either sufficient or
necessary to cause infertility. Given the fact that not all methodological criteria to
establish a causal relation can be met, we have to be satisfied with results pointing out
psychological factors as possible risk factors in infertility and a reduced chance of a
positive treatment outcome after a fertility treatment. However, the found associations
do not necessarily imply a causal relation.

The present results can be used to develop intervention studies. Improved pregnancy
rates in a well designed intervention study can provide more support for the
contributing role of psychological factors in (in)fertility. This has already been
demonstrated in previous stress reduction interventions (e.g., Farrar, Holbert, 8L
Drabman, 1990; Rodriquez, Bermudez, Ponce de Leon, 8i Castro, 1983; Sharma 8t
Sharma, 1992). The importance of more, well-designed intervention studies has been
demonstrated by the finding that only a few good quality studies exist evaluating the
effectiveness of psychosocial intervention on pregnancy rates in infertile couples
(Boivin, 2003).

In conclusion, results suggest that some psychological factors, especially stress
reactions, are risk factors for infertility and a negative outcome after NF. It is
important to search in future research for psychological factors through which couples
are at risk for fertility problems. Also, it is important to understand how these factors
influence fertility. This knowledge subsequently should lead to the development of
psychological intervention studies, which may help couples to achieve a pregnancy
more easily, with less use of assisted reproduction technologies.
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The effect of episodic anxiety on IVF~ICSI treatment outcome

We suggested that the conflicting results of studies concerning the effect of

psychological factors on IVF treatment outcome may be partly explained by not

differentiating between acute and chronic stress reactions. Therefore, the purpose of the

first empirical study was to determine the effect ofchronic emotional stress responses

on NF treatment outcome. Following the transactional or cognitive stress appraisal

model ofLazarus and Folkman (1987), which states that appraisal processes, affective

reactions and subsequent coping behaviour are to a large extent individually tailored to

accommodate the stressful occurrences, several forms of emotional stress reactions

were discriminated; (i) acute or state reactions, which are always context-specific, (ii)

psychological reactions reflecting traits, which generally go beyond the situation and

refer to general chronic stress responses, and (iii) context-specific chronic stress

reactions, which can not always be established by trait scores. To establish the

existence of situation-specific chronic stress responses, it would be most appropriate to

measure state scores repeatedly across several measurement points. However,

measuring state scores repeatedly during NF is not feasible. To prevent that women

undergoing a stressful treatment are additionally burdened by participating in a

psychologica] study, generally only two or three measurement points are chosen.

Therefore, in our study, a new concept was introduced, namely episodic stress

reactions. Episodic stress responses reflect prolonged reactions during a certain

episode, which reflects a more or less independent event. This episode may or may not

be part of a more chronic sítuation. Therefore, episodic stress responses may give an

indication of chronic reactions, but do not by definition assume chronicity. In our

study, this epísode was undergoing In Vitro Fertilization with or without Intra

Cytoplasmic Sperm Injection (IVF). State scores before and after an IVF treatment

were considered as indicators of episodic stress responses.
Preliminary evidence was found that the distinction between acute, episodic, or

chronic stress reactions really matters when predicting IVF treatment outcome. In

chapter 4, where the focus was on anxiety as emotional stress response, it was
demonstrated that episodic anxiety is a better predictor for treatment outcome after IVF

than acute or trait anxiety. Women with episodic anxiety, but not those with high levels

of trait or acute anxiety, were less likely to become pregnant after the second IVF

treatment cycle.
Klonof-Cohen, Chu, Natarajan, and Sieber (2001) also found no significant effect of
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acute stress, measured at the first clinic visit (baseline), on number of oocytes retrieved,
number of oocytes fertilized, number of embryos transferred, and pregnancy rate in
women undergoing NF or Gamete Intrafallopian Transfer (GIFT). Chronic negative
affect, assessed by the Positive and Negative Affect Scale (PANAS; Watson, Clark, 8~
Tellegen, 1988) at baseline, did predict number of oocytes retrieved and number of
embryos transferred negatively. No significant effect of chronic stress was found on
treatment outcome. However, acute stress was measured with the Bipolar Profile of
Mood States (POMS; McNair, Lorr, 8~ Droppleman, 1965) and the PANAS using
short-term instructions (how do you feel today), whereas chronic stress was measured
with the PANAS using long-term instructions (how do you feel in general). The latter
measurement was used to measure trait-like stability. It may be that the measured
chronic stress reactions were too general, and that different results would have been
found when situation specific chronic stress reactions had been included.

In the empirical study reported in chapter 5, it was found that, before the onset of
the IVF procedure, episodic anxious women were more depressed, dispositionally more
inclined to react with anxiety reactions when confronted with a stressful event, tensed,
dissatisfied with general life, passive copers, and less optimistic than the non-episodic
anxious women. A common factor, which was defined Negative Affect (NA),
reflecting subjective distress, appeared to be an important concomitant of episodic
anxiety. In addition, although childlessness and stressful events did not predict episodic
anxiety significantly next to NA, results demonstrated that more episodic anxious than
non-episodic anxious women reported stressful events and were childless. Because of
the study design it was not possible to determine whether NA, childlessness and
stressful events are antecedents or consequences of episodic anxiety, or whether the
relations can be explained by a joint, third variable.

In summary, episodic anxiety may be considered a risk factor for a negative IVF
treatment outcome. In addition, NA appears to be an important concomitant ofepisodic
anxiety. Future study with another design should enable us to entangle the precise
nature of this relation.

Timing of ineasurement

Results reported in the last empirical study (chapter 6) lead to the speculation that acute
stress reactions may even have a positive effect on the outcome of an NF treatment.
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The purpose of this study was to determine whether timing of psychological

measurements is of importance in predicting NF treatment outcome. The study failed
to provide evidence that psychological factors influence treatment outcome after NF

negatively. However, it was demonstrated that women who became pregnant after their
first treatment scored significantly higher on tension and anger, measured before the

first NF, than women who did not become pregnant. No association was found with
these mood states, measured after the first, unsuccessful NF, and treatment outcome
after the second treatment. It is tempting to speculate that the higher scores on tension
and anger before commencing the NF-procedure are acute reactions, in anticipation of

starting the procedure, which may have a positive effect on the course ofthe treatment.
After a failed treatment, scores on tension and anger did not increase. They were also

not associated with treatrnent outcome after the second NF.

Recommendations and future perspectives

Concerning future studies on the psychological reactions in couples undergoing NF
treatment, we already suggested that it is important to assess these reactions during

different phases of the NF procedure. Psychological reactions after the last treatment,
when feelings of loss will be more current, may differ from reactions after the first

treatment. When developing intervention studies, it is important to know whether

elevated psychological reactions are acute reactions which may decrease within a short

amount of time, or whether the reactions are clinically relevant and need therapeutic
interventions. In addition, more attention has to be paid to the psychological reactions

of inen, and their interactions with their partner. These issues have been dealt with in
the dissertation ofVerhaak (2003). Moreover, we have already discussed that elevated

psychological reactions after undergoing NF inay be the result of a complex
interaction between reactions of undergoing the stressful aspect of NF, the effect of
experiencing infertility and, when IVF fails, the renewed confrontation with
childlessness. It will be difficult to discriminate between these factors, because they are
to a high degree intertwined with each other. Therefore, psychological reactions in

couples undergoing IVF have to be compared with relevant norm groups. Also, the
effect of undergoing other fertility treatments has to be well documented. For example,
little is known about how couples experience undergoing Intra Uterine Insemination
(NI). Focusing on other fertility treatments may lead to a better understanding how
undergoing fertility treatments affect psychological well-being in couples.
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In future studies on the effect of psychological factors on (in)fertility or NF
treatment outcome, the focus has to be on the differences between acute, episodic, and
(situation-specific) chronic stress responses. Concerning the effect of stress reactions
on treatment outcome after NF, the results in this thesis, where the focus was on
anxiety, demonstrate that episodic anxiety predicts outcome negatively. Although the
results are tentative, the fact that significant differences were found within a small
group may suggest that it involves something of crucial importance. The study has to
be replicated with a larger sample, including also other stress responses besides
anxiety, such as depression. In this way, the concept episodic stress reaction can be
further validated. In addition, the effect of episodic anxiety should not only be studied
in relation to NF treatment outcome, but also in relation to fecundity. This latter can be
done by following couples planning a pregnancy.

Because episodic stress may give an indication of chronic reactions, but does not
necessarily assume chronicity, in future studies the different effects of episodic and
(situation-specific) chronic stress reactions on treatment outcome should be studied.
Therefore, we recommend to follow women for a longer period before entering an NF
procedure. Investigation may start, for example, at the first visit ofcouples with fertility
problems at the fertility specialist. In this way, the onset of episodic andlor (situation
specific) chronic stress responses can be determined and more concomitants may be
found.

Finally, future studies on the influence of stress on (in)fertility and NF treatment
outcome should include the assaying ofstress hormones. As it has been suggested that
passive coping may stimulate prolactin secretion (Assies 8z Vingerhoets, 1994), and
given the fact that episodic anxious women appear to be more passive copers than non-
episodic anxious women, it may be speculated that the effect of episodic anxiety on
IVF treatment outcome is mediated by higher prolactin concentrations. Future studies
have to provide evidence for this supposition, the relation with other stress hormones
and the consequences of these findings.

Although more attention should be paid to the hypothesized different effects of
acute, episodic, and chronic stress reactions on NFIICSI treatment outcome, this does
not mean that the results of the studies on the effect of psychosocial factors on
NF~ICSI treatment outcome so far have to be neglected. It merely indicates that
investigating the effect ofpsychosocíal variables on NF treatment outcome, fertility or
health may be more complex than anticipated. Recognizing and discussing
methodological and theoretical problems when conducting these kinds of studies
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should lead to the development of well-designed psychological studies. In the end,

results of these studies, and studies on the effect of undergoing fertility treatment,

should make it possible to define those women or couples who have smaller chances of

getting pregnant after an NF treatment and~or a higher risk ofexperiencing anxiety and

depression after an unsuccessful treatment. More insight into this matter should lead to

psychosocial intervention studies in these couples. Such studies should not only

investigate whether these interventions improve psychological well-being, but

especially whether the pregnancy rates after NF can be improved in couples

undergoing these interventions.
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Infertility, defined as "the inability of a couple to achieve conception or to bring a
pregnancy to term after a year of regular, unprotected intercourse" (WHO, 1992), is
experienced by approximately 8 to l00~0 of couples worldwide. In the Netherlands, 140~0
of Dutch couples (van Balen, Ketting, 8i Verdurmen, 1995) who wish to have a child
and regularly have unprotected sexual intercourse, experience difficulties in
conceiving. Various reproductive technologies are available to help couples to achieve
a pregnancy. Depending on the precise nature of the fertility problem, couples can
undergo several treatments, including Intra Uterine Insemination with or without
hyperstimulation (ILJI), In Vitro Fertilization (IVF), and Intra Cytoplasmic Sperm
Injection (ICSI).

Psychological studies have mainly focused on two issues; (i) whether infertility
andlor fertility treatments (mostly IVF~ICSI) cause psychological disturbances in
couples experiencing or undergoing them; and (ii) whether psychological factors cause
or contribute to infertility or infertility treatment outcome. These are also the two issues
that were (partly) dealt with in the present thesis.

The purpose of this thesis was (1) to give an overview of the literature concerning
the psychological aspects of IVF, (2) to determine if and how psychological factors
contribute to infertility and fertility treatment outcome, and (3) to provide new data to
determine the possible influence of some specific assessment issues on the results of
studies on the role of psychological factors in IVF treatment outcome.

In chapter 2, literature concerning psychological research within the context ofIVF
is reviewed. The focus was on psychological reactions before entering an IVF-
procedure, during an IVF-treatment, and after an(un)successful IVF. Also, the effect of
psychosocial factors on the treatment-outcome after IVF and the effect ofinterventions
on conception rates were discussed. Research results suggest that undergoing an IVF-
treatment is an emotional and physical burden, for both the woman and her partner.
Also, results suggest that couples entering an IVF-treatment program are, in general,
psychologically well adjusted. Concerning reactions during the treatment, both women
and men experience waiting for the outcome ofthe IVF-treatment and an unsuccessful
IVF as most stressful. Common reactions during IVF are anxiety and depression, while
after an unsuccessful IVF feelings of sadness, depression and anger prevail. After a
successful NF-treatment, IVF-parents experience more stress during pregnancy than
"normal fertile" parents. Mothers with children conceived by IVF express a higher
quality of parent-child relationship than mothers with a naturally conceived child.
Research further suggests that psychosocial factors, like ineffective coping-strategies,
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anxiety and~or depression are associated with a lower pregnancy rate following IVF-
procedures. In addition, support has been found suggesting that stress reduction
through relaxation training or behavioural treatrnent improves conception rates.

In chapter 3, studies concerning the role ofpsychological factors on fecundability,
(in)fertility, and fertility treatment outcome are reviewed. The purpose of this review
was to determine if and how psychological factors have a contributing effect on
infertility. No evidence has been found that psychologica] factors are the primary,
underlying causes of infertility. Also, little support has been obtained that they are
necessary to cause infertility. However, epidemiological studies that focused on
fecundability (probability of achieving a pregnancy in one menstrual cycle) instead of
infertility, have provided evidence that psychological factors can diminish fertility.
Finally, studies that have investigated whether stress reactions related to infertility may
influence treatment outcome after IVF, show contradictory and inconsistent results. It is
hypothesized that these discrepant findings are, next to other methodological issues,
partially the result of ineasuring sometimes acute and at other times chronic (emotional)

stress responses. It is concluded that psychological factors alone, whether it concerns
personality factors or stress responses, are insufficient to cause infertility and do not
play a principal role in the aetiology of infertility. However, they may contribute to
infertility through a complex interaction ofbiological, psychological, and social factors.
Results from studies with IVF patients and intervention studies suggest that stress or
particular personality factors (such as trait anxiety) may be risk factors for infertility, in
that they may influence infertility when combined with other etiological factors.

Concerning the effect of psychological factors, in particular stress (responses), on
fertility and fertility treatment outcome, future research should discriminate between
chronic and acute stress.

In chapter 4, it is discussed whether the inconsistent and contradictory findings from
prospective studies on the effect ofpsychosocia] factors on treatment outcome of IVF
can be partly explained by the fact that no clear distinction has been made between
acute and chronic emotional stress responses. Because chronicity is difficult to measure
within the IVF-procedure, a new concept was introduced, namely episodic stress
responses. Episodic stress responses reflect prolonged reactions during a certain
episode, which reflects a more or less independent event. This episode may or may not
be part of a more chronic situation. The focus of the study was on anxiety as an
emotional stress response. Three forms of anxiety were distinguished in the study:
episodic, acute, and trait anxiety. Episodic anxiety was defined as a more prolonged



Summary 169

stress response due to undergoing an NF treatment (episode) and was operationalized
by high state anxiety scores both shortly before and after the first NF-treatment. Acute
anxiety was defined as a temporary, transitory stress response. It was also measured by
scores reflecting state anxiety before and after the first IVF, but of which only at one
assessment point scores proved to be high. Thus, scoring low on state anxiety before
the first NF, but high afterwards, reflects acute anxiety after the first NF. Finally, trait
anxiety was included, which is defined as the tendency to react with increased state
anxiety to threatening situations (Van der Ploeg, Defares, 8c Spielberger, 1980).
Purpose of the study was to compare the predictive value of episodic anxiety on
treatment outcome after the second NF~ICSI with the predictive value oftrait anxiety
and acute anxiety. This was done in a prospective study with 47 women who failed to
conceive after the first NF. It was found that women with episodic anxiety, but not
those with high levels oftrait or acute anxiety, were less likely to become pregnant after
the second NF,~ICSI. It was concluded that in future studies on the effect of
psych~~~„ial factors on treatrnent outcome after a fertility treatment, one has to
differentiate between acute and chronic stress.

To obtain a better insight into concomitants of episodic anxiety, allowing
interventions to be developed which are aimed at reducing the chance ofdeveloping
episodic anxiousness during an NF procedure, 47 women who failed to conceive after
the first NF~ICSI were studied (chapter 5). MedicaUgynaecological and demographical
background information, as well as trait and state anxiety, depression, general coping
strategies, marital satisfaction, mood and dispositional optimism were assessed before
the onset of the IVF-procedure. Two weeks after the first day ofthe menstruation after
a failed NFlICSI treatment, state anxiety was measured again. A common factor of
depression (BDI and POMS depressive mood) and anxiety (trait anxiety and POMS
tension) proved to be a significant predictor of episodic anxiety during an IVF~ICSI
procedure. The common factor was defined as negative affect (NA), reflecting genera]
subjective distress. In addition, before the onset of the IVFIICSI procedure, episodic
anxious women were more depressed, dispositionally more inclined to react with
anxiety reactions when confronted with stressful events, tensed, dissatisfied with
general life, passive copers, and less optimistic than the non-episodic anxious women.
Finally, more episodic anxious than non-episodic anxious women reported stressful
events and were childless. It was concluded that NA is an important concomitant of
episodic anxiety during an NF procedure. Although the study design did not allow to
determine the precise nature of this relation, for the time being psychological
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interventions have to focus on women reporting subjective distress, and should be

aimed at reducing emotional stress responses and helping to use effective coping

strategies.
The purpose ofthe study addressed in chapter 6 was to determine whether timing of

psychological measurements is of importance in predicting NF treatment outcome.

Therefore, psychological factors were measured before the first and second IVF~ICSI

treatment, to investigate the effect on treatment outcome respectively after the first and

second treatment. Also, investigated was whether psychological factors assessed when

commencing the first NF~ICSI were associated with the cumulative pregnancy rate

(overall pregnancy). This was studied in a prospective study with 75 consecutive

women who entered an IVF-procedure. Medical~gynaecological and demographical

background information, as well as trait and state anxiety, depression, general coping

strategies, marital satisfaction, mood and dispositional optimism were assessed before

the onset of the NF-procedure. Two weeks after the first day ofthe menstruation after

a failed NF~ICSI-treatment, state anxiety, depression, mood and marital satisfaction

were measured again. The study failed to provide evidence that psychological factors

measured before starting an NF treatment influence treatment outcome after NFIICSI

negatively. Psychological factors measured before beginning the NF-procedure were

not negatively associated with treatment outcome of the first IVFIICSI or with the

overall pregnancy rate. In addition, psychological variables measured after the first,

unsuccessful NFIICSI were not associated with treatment outcome ofthe next (second)

IVF~ICSI-treatment. It was suggested that besides methodological issues, theoretical

stress issues have to be taken into consideration to explain why no negative effect of

stress on treatment outcome has been found. In future studies sufficient attention has to

be paid to episodic or chronic stress reactions instead of acute states when examining

the effect of stress (reactions) on IVF-treatment outcome.
In chapter 7, the results of the present thesis are discussed. In addition, directions

for future research are outlined. It was concluded that undergoing an IVF treatment is

an emotional and physical burden. Common psychological reactions during NF are

anxiety and depression, while after an unsuccessful NF treatment, sadness, depression,

and anger prevail. In studies where both partners were included, psychological

reactions were more pronounced in women than in men. Future studies on the

psychological reactions in couples undergoing NF treatment, should assess these

reactions during different phases of the IVF procedure.
Results of epidemiological studies, studies on NF treatment outcome, and
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intervention studies suggest that some psychological factors, especially stress reactions,
are risk factors for infertility and a negative outcome after IVF. It is important to search
in future research for psychological factors through which couples are at risk for
fertility problems. Also, it is important to understand how these factors influence
fertility. This knowledge subsequently should lead to the development ofpsychological
intervention studies, which may help couples to achieve a pregnancy more easily, with
less use of assisted reproduction technologies.

In our empirical studies, preliminary evidence was found that the distinction
between acute, episodic, or chronic stress reactions really matters when predicting IVF
treatment outcome. It was found that episodic anxiety may be considered a risk factor
for a negative IVF treatment outcome. In addition, NA appears to be an important
concomitant of episodic anxiety. These results suggest that in future studies on the
effect ofpsychological factors on (in)fertility or IVF treatment outcome, the focus has
to be on the differences between acute, episodic, and (situation-specific) chronic stress
responses.
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Infertiliteit, gedefinieerd als "het onvermogen van een (echt)paar om zwanger te
worden of een zwangerschap te voldragen, na een jaar regelmatige, onbeschermde
gemeenschap" (WHO, 1992), wordt door ongeveer 8 tot l 00~o van de paren wereldwijd
ervaren. In Nederland ervaart 140~o van de paren (van Balen, Ketting, 8t Verdurmen,
1995) die een kind wensen en die regelmatig onbeschermde seksuele gemeenschap
hebben, problemen met het zwanger worden. Verschillende reproductieve
behandelingen zijn mogelijk om paren te helpen zwanger te worden. Afhankelijk van
de precieze aard van het vruchtbaarheidsprobleem, kunnen paren verscheidene
behandelingen ondergaan, waaronder Intra Uterine Inseminatie met of zonder
hyperstimulatie (I[JI), In Vitro Fertilisatie (NF), en Intra Cytoplasmatische Sperma
Injectie (ICSI).

Psychologisch onderzoek heeft zich hoofdzakelijk gericht op twee aspecten; (i) of
infertiliteit en~of vruchtbaarheidsbehandelingen (meestal IVF~ICSI) psychische
problemen veroorzaken bij paren die deze behandelingen ervaren ofondergaan; en (ii)
ofpsychologische factoren een oorzakelijke rol spelen bij ofbijdragen aan infertiliteit,
of het resultaat na een vruchtbaarheidsbehandeling. Dit zijn tevens de twee aspecten
die (deels) werden behandeld in het huidige proefschrift.

Het doel van dit proefschrift was (1) een overzicht te geven van literatuur met
betrekking tot de psychologische aspecten van NF, (2) te bepalen of en hoe
psychologische factoren bijdragen aan infertiliteit en het resultaat na een
vruchtbaarheidsbehandeling, en (3) te voorzien in nieuwe gegevens om de mogelijke
invloed van specifieke meetaspecten te bepalen op de resultaten van studies naar de rol
van psychologische factoren in het resultaat van een IVF behandeling.

In hoofdstuk 2 wordt een literatuuroverzicht gegeven van psychologisch onderzoek
met betrekking tot IVF. Er werd aandacht besteed aan psychische reacties voor aanvang
van een IVF procedure, tijdens een IVF behandeling, en na een (niet) succesvolle IVF.
Tevens werd het effect van psychosociale factoren op het behandelingsresultaat na IVF
en het effect van interventies op de kans op bevruchting besproken. De
onderzoeksresultaten wijzen uit dat het ondergaan van een IVF behandeling voor zowel
de vrouw als haar partner een emotionele en fysieke belasting is. Tevens lijken de
resultaten er op te wijzen dat paren voor aanvang van een IVF procedure over het
algemeen psychisch goed aangepast zijn. Wat de reacties gedurende de behandeling
aangaat, zowel vrouwen als mannen ervaren het wachten op de uitslag van de IVF
behandeling en een niet geslaagde NF als het meest stressvol. Gangbare reacties
gedurende IVF zijn angst en depressieve gevoelens, terwijl na een niet geslaagde IVF
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gevoelens van verdriet, depressieve gevoelens en woede overheersen. Na een

succesvolle IVF behandeling ervaren IVF ouders gedurende de zwangerschap meer
spanning dan "normale vruchtbare" ouders. Moeders met IVF kinderen tonen een
hogere kwaliteit van de ouder-kind relatie dan moeders die op natuurlijke wijze zijn
zwanger geraakt. Onderzoek suggereert verder dat psychosociale factoren, zoals niet
effectieve copingstrategieën, angst en~of depressieve gevoelens, samenhangen met een

lagere zwangerschapskans na IVF procedures. Er is ook bewijs gevonden dat het
reduceren van stress door ontspanningsoefeningen of gedragsbehandelingen de kans op
zwangerschap doet toenemen.

In hoofdstuk 3 wordt een literatuuroverzicht gegeven van onderzoek naar de rol van
psychologische factoren bij (in)fertiliteit en de behandelingsuitkomst na
vruchtbaarheidsbehandelingen. Het doel van het literatuuroverzicht was te bepalen of

en hoe psychologische factoren bijdragen aan infertiliteit. Er zijn geen aanwijzingen
gevonden dat psychologische factoren de primaire, onderliggende oorzaken van
infertiliteit zijn. Tevens is weinig ondersteuning gevonden dat ze noodzakelijk zijn om
onvruchtbaarheid te veroorzaken. Echter, epidemiologisch onderzoek dat gericht is op
"fecundability" (de kans om zwanger te worden gedurende een menstruele cyclus) in
plaats van infertiliteit in het algemeen, levert aanwijzingen op dat psychologische
factoren de vruchtbaarheid kunnen verminderen. Tenslotte, studies die hebben
onderzocht of stress reacties, gerelateerd aan onvruchtbaarheid, de uitkomst na IVF

kunnen beïnvloeden, tonen tegenstrijdige en inconsistente resultaten. Verondersteld
wordt dat deze tegenstrijdige resultaten, naast andere beschreven methodologische
aspecten, deels het gevolg zijn van het soms meten van acute (emotionele) stress

reacties en het op andere momenten meten van chronische (emotionele) stress reacties.
Er werd geconcludeerd dat psychologische factoren op zich zelf staand, of het nu
persoonlijkheidsfactoren of stress reacties betreft, onvoldoende zijn om
onvruchtbaarheid te veroorzaken en geen voorname rol spelen in de etiologie van
onvruchtbaarheid. Echter, zij kunnen bijdragen aan onvruchtbaarheid, door een
complexe interactie van biologische, psychologische en sociale factoren. Resultaten uit
onderzoek met IVF patiënten en interventiestudies suggereren dat stress of bepaalde
persoonlijkheidsfactoren (zoals trekangst) risico factoren zijn voor infertiliteit, in dat ze
onvruchtbaarheid kunnen beïnvloeden wanneer ze gecombineerd worden met andere
etiologische factoren. Wat het effect van psychologische factoren, met name stress
(reacties), op de fertiliteit en fertiliteits-behandelingen aangaat, zal toekomstig
onderzoek onderscheid moeten maken tussen chronische en acute stress.
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In hoofdstuk 4 wordt besproken ofde inconsistente en tegenstrijdige resultaten van
prospectieve studies die zich hebben beziggehouden met het effect van psychosociale
factoren op de behandelingsuitslag na NF, deels verklaard kunnen worden door het
gegeven dat er geen duidelijk onderscheid gemaakt is tussen acute en chronische
emotionele stress reacties. Omdat binnen een NF procedure chroniciteit moeilijk te
meten is, werd er een nieuw concept geïntroduceerd, namelijk episodische stress
reacties. Episodische stress reacties reflecteren langdurige reacties gedurende een
bepaalde episode, die een min of ineer onafhankelijke gebeurtenis weergeeft. Deze
episode zou deel kunnen zijn van een meer chronische situatie. De aandacht van het
onderzoek ging uit naar angst als een emotionele stress reactie. In het onderzoek
werden drie vormen van angst onderscheiden; episodische, acute en trekangst
(angstdispositie). Episodische angst werd gedefinieerd als een meer langdurige stress
reactie als gevolg van het ondergaan van een NF behandeling (episode) en werd
geoperationaliseerd door hoge scores op toestandsangst (state) kort voor en vlak na de
eerste NF behandeling. Acute angst werd gedefinieerd als een tijdelijke, kortstondige
stress reactie. Dit werd ook gemeten met scores op toestandsangst voor en na de eerste
IVF, maar waarvan de score maar op één meetmoment hoog was. Dus een lage score
op toestandsangst voor aanvang van de eerste NF, maar een hoge score na deze
behandeling, geeft acute angst na de eerste NF weer. Tenslotte werd trekangst (trait),
gedefinieerd als de neiging om met verhoogde toestandsangst op bedreigende situaties
te reageren (Van der Ploeg, Defares, óc Spielberger, 1980), gemeten. Doel van het
onderzoek was om de predictieve waarde van episodische angst op de
behandelingsuitslag na de tweede IVF~ICSI te vergelijken met de predictieve waarde
van trekangst en acute angst. Dit werd gedaan in een prospectief onderzoek met 47
vrouwen waarbij de eerste NF~ICSI behandeling niet geslaagd was. Vrouwen met
episodische angst, maar niet diegene met een hoog niveau van trek- of acute angst,
bleken minder kans te hebben om zwanger te worden na de tweede NF~ICSI. Er werd
geconcludeerd dat in toekomstig onderzoek naar het effect van psychosociale factoren
op de behandelingsuitkomst na een vruchtbaarheidsbehandeling, onderscheid gemaakt
moet worden tussen acute en chronische stress.

Om een beter inzicht te krijgen in de `bijverschijnselen' van episodische angst,
waardoor het mogelijk wordt om interventies te ontwikkelen die gericht zijn op het
reduceren van de kans op het ontwikkelen van episodische angst, werden 47 vrouwen,
bij wie de eerste NF~ICSI niet geslaagd was, bestudeerd (hoofdstuk 5). Voor aanvang
van de NF procedure werden medischelgynaecologische factoren, demografische
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achtergrond informatie, trek- en toestandsangst, depressieve gevoelens, algemene
stresshanteringstechnieken, huwelijkse satisfactie, stemming en dispositioneel
optimisme gemeten. Twee weken na de eerste dag van de menstruatie na een mislukte
IVFIICSI behandeling werd toestandsangst opnieuw gemeten. Een gemeenschappelijke
factor van depressie (BDI en POMS depressieve stemming) en angst (trekangst en
POMS spanning) bleek een significante voorspeller te zijn van episodische angst
gedurende een NFIICSI procedure. De gemeenschappelijke factor werd gedefinieerd
als Negatieve Affect (NA) en reflecteert algemene subjectieve "distress"
(onwelbevinden). Tevens waren episodisch angstige vrouwen voor aanvang van de
NFIICSI procedure meer depressief, van nature meer geneigd om met angst te
reageren wanneer ze geconfronteerd worden met een stressvolle gebeurtenis,
gespannen, ontevreden met het leven in het algemeen, passieve copers en minder
optimistisch dan de niet-episodisch angstige vrouwen. Tenslotte, meer episodisch
angstige dan niet-episodisch angstige vrouwen rapporteerden stressvolle gebeurtenissen
en waren kinderloos. De conclusie was dat NA gepaard gaat met episodische angst
gedurende een IVF procedure. Hoewel het onderzoeksdesign niet toelaat te bepalen wat
de precieze aard van de relatie is, moeten psychologische interventies zich voorlopig
richten op vrouwen die subjectieve distress rapporteren en tot doel hebben emotionele
stress reacties te reduceren en het aanwenden van effectieve stresshanteringstechnieken
te bevorderen.

Het doel van het onderzoek dat besproken is in hoofdstuk 6 was te bepalen of het
tijdstip van psychologische metingen van belang is in het voorspellen van het
behandelingsresultaat na IVF. Om die reden werden psychologische factoren gemeten
voor de eerste en tweede NFIICSI behandeling, om het effect op de
behandelingsuitslag na respectievelijk de eerste en tweede behandeling te onderzoeken.
Tevens werd onderzocht of psychologische factoren, gemeten voor aanvang van de
eerste NFIICSI, samenhingen met de cumulatieve zwangerschapsratio (totale
zwangerschap). Dit werd onderzocht in een prospectief onderzoek bij 75
opeenvolgende vrouwen die aan een IVF procedure begonnen. Voor aanvang van de
NF procedure werden medischelgynaecologische factoren, demografische achtergrond
informatie, trek- en toestandsangst, depressieve gevoelens, algemene
stresshanteringstechnieken, huwelijkse satisfactie, stemming en dispositioneel
optimisme gemeten. Twee weken na de eerste dag van de menstruatie na een mislukte
IVFIICSI behandeling werden toestandsangst, depressieve gevoelens, stemming en
huwelijkse satisfactie opnieuw gemeten. In het onderzoek werd geen bewijs gevonden
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dat psychologische factoren het behandelingsresultaat na IVF~[CSI negatief beïnvloe-
den. Psychologische factoren gemeten voor aanvang van de NF procedure hingen niet
negatief samen met de behandelingsuitslag na de eerste NFIICSI of inet de totale
zwangerschapsratio. Tevens hingen psychologische variabelen gemeten na de eerste,
niet geslaagde NF~ICSI, niet samen met de behandelingsuitslag na de volgende
(tweede) NFIICSI behandeling. Als verklaring waarom er geen negatief effect van
stress op de behandelingsuitslag werd gevonden, werd gewezen op methodologische
zaken alsmede theoretische aspecten aangaande stress. In toekomstig onderzoek dient
er voldoende aandacht te zijn voor episodische of chronische stress reacties in plaats
van acute stress wanneer men het effect van stress (reacties) op de NF
behandelingsuitslag bestudeert.

In hoofdstuk 7 worden de resultaten van het huidige proefschrift besproken. Tevens
worden richtlijnen voor toekomstig onderzoek gegeven. Er werd geconcludeerd dat het
ondergaan van een IVF behandeling een emotionele en fysieke belasting is. Algemene
psychische reacties gedurende NF zijn angst en depressieve gevoelens, terwijl na een
niet succesvolle NF behandeling, verdriet, depressie en woede gangbaar zijn. In
onderzoek waar beide partners meegenomen zijn, kwamen psychische reacties meer bij
de vrouwen dan de mannen voor. Toekomstig onderzoek met betrekking tot psychische
reacties in paren die een NF behandeling ondergaan, moeten deze reacties gedurende
verschillende fases van de IVF procedure meten.

Resultaten van epidemiologisch onderzoek, onderzoek met betrekking tot het
resultaat van een NF behandeling, en interventie studies, suggereren dat een aantal
psychologische factoren, met name stress reacties, risico factoren zijn voor infertiliteit
en een negatief resultaat na NF. Het is belangrijk dat in toekomstig onderzoek gezocht
wordt naar psychologische factoren waardoor paren risico ]open op
vruchtbaarheidsproblemen. Tevens is het belangrijk te begrijpen hoe deze factoren de
vruchtbaarheid beïnvloeden. Deze kennis kan vervolgens bijdragen aan het
ontwikkelen van psychologische interventie studies, die paren kunnen helpen om
makkelijker zwanger te worden, met minder gebruik van reproductieve technologieën.

In onze empirische studies werd voorlopig bewijs gevonden dat het onderscheid
tussen acute, episodische of chronische stress reacties daadwerkelijk uitmaakt wanneer

men het resultaat van een NF behandeling wil voorspellen. Er werd gevonden dat
episodische angst als een risico factor beschouwd kan worden voor een negatief

resultaat na een NF behandeling. Tevens blijkt NA een belangrijk bijverschijnsel' te
zijn van episodische angst. Deze resultaten geven aan dat in toekomstig onderzoek naar
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het effect van psychologische factoren op (in)fertiliteit en het resultaat van een NF

behandeling, meer aandacht gericht moet worden op de verschillen tussen acute,
episodische en (situatie-specifieke) chronische stress reacties
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