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Infertility-related stress in men and women predicts
treatment outcome 1 year later
Jacky Boivin, Ph.D.,a and Lone Schmidt, Ph.D.b

a School of Psychology, Cardiff University, Cardiff, Wales, United Kingdom; and b Institute of Public Health, University of
Copenhagen, Copenhagen, Denmark

Objective: To examine the separate and joint effects of male and female fertility problem (FP) stress and the
source of stress (e.g., personal, social, marital) on treatment outcome.
Design: Prospective, epidemiological cohort design.
Setting: Fertility clinics in Denmark.
Patient(s): Eight hundred eighteen couples who were about to begin a new course of treatment.
Intervention(s): An FP stress inventory was administered at the start of treatment, and the treatment outcome was
evaluated 12 months later.
Main Outcome Measure(s): Number of treatment cycles in 12-month study period and treatment outcome (i.e.,
success, no success).
Result(s): Fertility problem stress was associated with a poorer treatment outcome in women (pooled within-
groups [WGr] correlation,WGr � .517) and men (WGr � .392) with the effect significantly more pronounced for
women (z � 3.19, P�.001). Fertility problem stress arising in the personal and marital domain showed greater
associations with treatment outcome than did FP stress from the social domain. Logistic regression indicated that
women who reported more marital distress required more treatment cycles to conceive (median 3) than women
reporting less marital distress (median 2) (odds ratio [OR] � 1.20: Model �2(3) � 77.21, P�.001).
Conclusion(s): The findings provide evidence that infertility-related stress has direct and indirect effects on
treatment outcome. (Fertil Steril� 2005;83:1745–52. ©2005 by American Society for Reproductive Medicine.)

Key Words: Stress, psychology, psychosocial, reproduction, marital, gender, counselling, infertility, in vitro
fertilization, fertility
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here is now converging evidence that negative psycholog-
cal traits and mood states are associated with reduced con-
eption rates in women. These effects have been found in
omen who are trying to conceive naturally (1) and in
omen undergoing fertility treatment—mainly IVF (2) but

lso donor insemination (3, 4). The association has been
hown with diverse psychological measures: anxiety (5),
epression (6), infertility-specific distress (7), and overly
ntense desire for a child (8) as well as diverse biological
ndicators of stress, for example, reactivity (9), hormonal
10), and immunological (5) parameters. In natural cycles,
igher stress level and/or more negative psychological states
nd traits are associated with longer cycles (11) and lower
regnancy rates (12), whereas in treatment cycles, these are
ssociated with a poorer biological response to treatment
13), and a lower pregnancy (14) and live birth rate (15).
inally, this psychobiological association remains if the in-
estigator controls for procedural stress effects (i.e., negative

eceived July 28, 2004; revised and accepted December 8, 2004.
upported by the Danish Health Insurance Fund (Jnr. 11/097-97), the
Else and Mogens Wedell-Wedellsborgs Fund, the manager E.
Danielsens and Wife’s Fund, the merchant L.F. Foghts Fund, and the
Jacob Madsen and Wife Olga Madsens Fund.

resented at the International Federation of Fertility Societies 18th World
Congress on Fertility and Sterility, Montreal, Canada, May 23–28, 2004.

eprint requests: Jacky Boivin, PhD., School of Psychology, Cardiff
University, Tower Building, Park Place, Cardiff, Wales, United King-
ddom, CF103AT (FAX:�442920874858; E-mail: boivin@cardiff.ac.uk).

015-0282/05/$30.00
oi:10.1016/j.fertnstert.2004.12.039 Copyright ©2005 American Soc
eedback from staff during treatment [16]) and/or negative
ifestyle factors associated with stress that also compromise
uccess rates (such as smoking or poor diet) (15, 17).

Although the link between stress and fertility appears to
e more and more convincing, especially in IVF, the phe-
omenon is not well delineated, especially with regard to the
ale contribution. Pregnancy depends on both male and

emale gametes, but the association between stress and con-
eption is not examined in this context. Thus, it is not known
o what extent findings reported for women are due uniquely
o female distress compromising pregnancy and/or addition-
lly or partly due to male distress indirectly compromising
regnancy. This confound appears particularly relevant
iven that partner stress scores are highly correlated during
reatment (18), and that high psychological distress is asso-
iated with poor semen quality (e.g., volume, concentration,
otility) (19). Thus, the association noted for women could

artly be explained by the negative effect his stress may have
n his sperm and the fertilization process. Even if male stress
oes not have direct effects on biological parameters, it may
e that male stress contributes indirectly to the psychobio-
ogical association by adding to her stress level.

Another gap in the research is lack of specificity concern-
ng the type of negative affect likely to impact on pregnancy
ates during treatment. Infertility affects many different life

omains and stress may therefore arise from many sources,

1745Fertility and Sterility� Vol. 83, No. 6, June 2005
iety for Reproductive Medicine, Published by Elsevier Inc.
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ncluding from the marital, social, and personal sphere (20).
lthough much literature documents the link between per-

onal distress (e.g., anxiety, depression) and treatment out-
ome, scant evidence exists for the effects of marital distress
nd social stress. Strauss et al. (21) found that marital strife
ad indirect effects on treatment outcome in that it was
ssociated with premature treatment termination. These find-
ngs are in line with recent work showing that a proportion
f couples drop out of treatment because of marital conflict
22) or avoid undertaking further treatment because treat-
ent threatens marital stability (23). Social distress has not

een studied in the context of treatment outcome, despite the
act that infertile couples report that social expectations,
solation, and lack of support from people in their social
etwork is a significant source of distress (20).

The aims of the present prospective study were to inves-
igate [1] joint and unique effects of male and female infer-
ility-related stress at the start of IVF treatment on pregnancy
ates 12 months later, [2] cumulative (total) and individual
ffects of infertility-related stress in the personal, marital and
ocial domain on treatment outcome, and [3] moderating
ffects of stress on the relationship between treatment cycles
o pregnancy and treatment success. The sample for this
tudy included couples participating in the Copenhagen
ulti-Centre Psychosocial Infertility (COMPI) research pro-

ram, which is a longitudinal psychosocial investigation of
nfertile couples in Denmark (see Schmidt et al. [24]). Based
n the research reviewed, it was hypothesized that both male
nd female personal stress would have direct effects on
regnancy, with female stress having a stronger contribution,
n line with the more intense emotional experiences they
eport (18). Marital distress was expected to have additive
ffects, with the link between personal distress and treatment
utcome stronger when couples were additionally experienc-
ng marital distress. No specific hypotheses were made with
espect to social distress. Finally, we expected that stress
e.g., personal, marital) would be associated with the need
or more treatment cycles before pregnancy was achieved.

ATERIALS AND METHODS
ample
he sample consisted of 818 couples who were undergoing

reatment at 1 of 5 clinics in Denmark and participating in
he first (Time 1 [T1]) and 12-month follow-up assessment
Time 2 [T2]) of the COMPI project.

In total, 2,812 questionnaires were distributed to men and
omen at clinics during the data collection at the first

ssessment (see Schmidt et al. [24] for a detailed analysis of
istribution and response rates for T1 and T2 assessment).
f these, 2,250 (80.0%) were returned. Among this group
ere 1,070 couples. All these Time 1 couples were mailed

he follow-up questionnaire 12 months later, and 888
82.9%) returned questionnaires for both spouses, 79 (7.4%)

or only one spouse, and 103 (9.6%) did not respond. f

1746 Boivin and Schmidt Infertility-related stress and treatm
Of those returning for both partners, only 818 were re-
ained for final analyses in the present study. To make the
ample as homogeneous as possible, couples who had had a
hild with fertility treatment at study entry were excluded
1.8%, n � 16, including 5 couples who did not answer this
uestion). Similarly, couples who adopted a child in the
2-month study period were excluded (2.0%, n � 18, in-
luding 7 who did not answer this question) to keep the
utcome variable biological (i.e., pregnancy). An additional
4 couples (1.6%) were excluded because they did not have
reatment during the study period, and another couple was
xcluded because the number of treatments reported (i.e., 17)
as an outlier relative to the group median (i.e., 2). Finally,
5 couples (2.8%) were excluded because the spouses com-
leted the Time 2 questionnaire at different times, either
efore or after a significant event like pregnancy or delivery.
e excluded these couples because ratings on emotional and
arital variables would be affected by the occurrence of

hese events. Thus, the final sample (n � 818) consisted of
2.1% of the original set of couples (n � 888) having
eturned questionnaires at Time 2 and 76.4% of couples
articipating at Time 1 (n � 1,070).

Couples were in their mid 30s with men being older (mean
33.8 years old, SD � 5.1 years) than their partners (mean
31.5 years old, SD � 3.5 years). Couples had been living

ogether almost 8 years (mean � 7.6 years, SD � 3.6 years),
nd most men (92.4%, n � 756) and women (86.9%, n �
11) were employed. The majority of couples had no chil-
ren either together or from previous relationships (75.1%, n

614). The average duration of infertility was 4.09 (2.12)
ears, with a range of �1 year to 16 years. In total, 58.1% (n

475) of couples had had previous infertility treatments,
ainly intrauterine insemination (78.5% of the treated sam-

le, n � 373) but also in vitro fertilization/intracytoplasmic
perm injection (IVF/ICSI) (24.6% of treated sample, n �
17) or both.

aterials
he COMPI questionnaire booklet contains numerous ques-

ions about stress and coping with infertility (see Schmidt et
l. [24] for a more detailed description of materials). Only
hose questions relevant to the present study are described.

ime 1 Assessment. Demographic and medical informa-
ion. These questions were used to obtain demographic (e.g.,
ge, years married) and medical (e.g., years infertile, chil-
ren) information.

Infertility-related stress. Infertility-related stress was as-
essed using the Fertility Problem (FP) Stress Inventory (25,
6), which was designed to assess the amount of disruption
nd stress that the fertility problem had produced overall and
n relation to specific domains. The “Personal stress” sub-
cale contained six items that reflected FP stress for the
erson (e.g., “It is very stressful for me to deal with this

ertility problem,” “My life has been disrupted because of

ent outcome Vol. 83, No. 6, June 2005
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his fertility problem”). The “Social stress” subscale con-
ained four items that reflected FP stress in relationships with
mmediate family, in-laws, friends, and colleagues. Finally,
he “Marital stress” factor contained four items that reflected
he stress of infertility on the marital and sexual relationship
e.g., “caused thoughts about divorce,” “stress on our part-
ership”). Items were rated on different response keys (i.e.,
ither “strongly disagree (1) to strongly agree (5)” or “‘none
t all (1) to a great deal (4)”).

Subscale and total scores were computed by summing the
elevant items. For all variables, higher scores indicated
reater FP stress, with a range of 14–60 for the overall FP
tress, 6–26 for the personal subscale, 4–16 for the social
ubscale, and 4–18 for the marital subscale. The Chronbach
lpha coefficient for the total scores was .87 and .85 for
omen and men, respectively; it ranged between .74–.81 for
P stress subscales for women and between .71–.84 for
ubscales in men.

ime 2 Assessment (12-Month Follow-Up). Treatment cy-
les and outcome. At the 12-month follow-up, participants
ere asked to detail their treatment experiences since com-
leting the first questionnaire. First, participants were asked
o indicate the types of treatments they had received and the
umber of treatment cycles they had undergone. Second,
articipants were asked to indicate whether they had
chieved a pregnancy and if they had, whether they were
urrently pregnant or had delivered. These women com-
rised the “success” group. Women who had become preg-
ant but did not fall into either of the latter categories were
onsidered to have had a pregnancy failure (e.g., miscar-
iage, ectopic pregnancy). These women comprised the “no
uccess” group.

rocedure
nfertility clinics were contacted to enlist their participation
n the COMPI project. Interested clinics were given a pre-
entation that detailed what would be required of clinic staff
nd patients. All clinics (n � 5) agreed to distribute ques-
ionnaires. Clinics were provided with all necessary materi-
ls including questionnaire booklets for men and women as
ell as preaddressed, stamped envelopes for the return of

ompleted questionnaires. Spouses were instructed to com-
lete questionnaires separately within 10 days of receipt and
o post the completed questionnaires in the envelopes pro-
ided. Participants who did not wish to participate returned
n enclosed nonparticipating form. If the questionnaires or
onparticipating forms were not received, participants were
ent a maximum of two reminders at 10-day intervals. Data
or this study were collected between January 2000 and
ugust 2001 (T1) and between January 2001 and August
002 (T2).

The Scientific Ethical Committee of Copenhagen and Fre-
eriksberg Municipalities assessed the study; the study com-

lied with ethical standards according to the Helsinki II

ertility and Sterility�
eclaration. The Danish Data Protection Agency also ap-
roved the study.

ata Analysis
iscriminant analysis was used to determine whether people
ho were successful with treatment could be differentiated

rom those who were not on the basis of their FP stress
cores. Because age (male and female) and years infertile
ere related to both FP stress and outcome, these demo-
raphic variables were also entered into the discriminant
nalysis to control for their potential confounding influence.
ooled WGr correlations (i.e., loadings) between predictors
nd the discriminant function were presented. Loadings
bove .30 were considered significant (27). Fisher’s r-to-z
ransformation was used to evaluate differences between
orrelations. This analysis was computed examining cumu-
ative (i.e., total) FP stress scores and individual (i.e., per-
onal, marital, and social) FP stress scores.

To examine the moderating effect of FP stress on the
elationship between number of cycles and treatment out-
ome, interactions (i.e., product terms) were calculated be-
ween each of the FP stress scores (i.e., overall, personal,
ocial, and marital) and number of treatment cycles. Separate
ogistic regressions were then computed for each FP score,
redicting treatment outcome. In this analysis, the main
ffects of the FP stress score and the number of treatment

TABLE 1
Mean (�SD) and percentages for sample
medical characteristics sample (n � 818
couples).

Treatment characteristic
Mean
(�SD) % (n)

Average treatment cycles 2.1 � 1.2
�3 cycles 71.0 (583)
3–5 cycles 26.4 (216)
�5 cycles 2.3 (19)

Type of treatment
IVF (n � 563) 68.9 (563)
ICSI (n � 205) 25.1 (205)
IUI (n � 156) 19.1 (156)

Treatment outcome
Success (n � 488)

Currently pregnant 25.6 (209)
Live birth 34.1 (279)

No success (n � 330)
Never pregnant 32.8 (268)
Pregnancy failure 7.6 (62)

Note: IVF � in vitro fertilization; ICSI � intracytoplas-
mic sperm injection; IUI � intrauterine insemination.

Boivin and Schmidt. Infertility-related stress and treatment outcome.

Fertil Steril 2005.
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2005.
ycles were entered in the first step, followed by the product
erm on the second step of the analysis. Regression coeffi-
ients, Wald statistics, and probability values were presented
or significant interaction terms. In these analyses, FP stress
cores were residualized for age and years infertile to control
or their potential confounding influence. Significant inter-
ctions were followed up with the Kaplan–Meier survival
nalysis to compare the median treatment cycles to preg-
ancy required in high and low FP stress groups. High and
ow stress levels were determined on the basis of a median
plit on the relevant FP stress variable.

ESULTS
iological Characteristics at 12-Month Follow-Up
able 1 lists treatment characteristics and outcomes for the
ample. Couples had undergone an average of approximately
treatment cycles with a range of 1–9. More than two-thirds
f the sample had had fewer than 3 treatments cycles in the
2-month period. The majority of couples had tried IVF or
CSI, and less than 20% of couples had tried insemination.
lightly more than half of the sample (59.6%) achieved

TABLE 2
Means (�SD) for demographic, medical, and psy
outcome group.

Variable

Total
sample

(n � 818) t(

Woman’s age 31.5 � 3.5 1
Man’s age 33.8 � 5.1
Years infertile 4.1 � 2.1
No. of treatment cycles 2.1 � 1.2
Overall FP stress

Woman 28.66 � 8.5 1
Man 24.70 � 7.3

Personal
Woman 14.34 � 4.6 1
Man 11.42 � 3.7

Social
Woman 6.34 � 2.6
Man 5.48 � 2.2

Marital
Woman 7.94 � 3.2
Man 7.80 � 3.1

Note: NA � not applicable; t � t-test and the number in
a Paired t-tests between spouses.
b Independent t-tests between outcome groups.
c P�.001.
d P�.01.
e P�.05.
f P�.10

Boivin and Schmidt. Infertility-related stress and treatment outcome. Fertil Steril
uccess with treatment in that they had either delivered or g

1748 Boivin and Schmidt Infertility-related stress and treatm
ere currently pregnant. The remaining women had never
chieved a pregnancy or were no longer pregnant at the time
f completing the T2 questionnaire.

sychological Characteristics at Study Entry
able 2 lists means and standard deviations for study vari-
bles at T1 for the total sample and according to outcome
roup. As indicated by comparisons between spouses,
omen reported significantly more FP stress overall, as well

s in the personal and social domain, compared to their
artners. However, marital distress scores were not signifi-
antly different. In line with these results, the correlations
etween partner scores for overall FP stress (r(816) � .592,
�.001), as well as FP stress in the personal (r(816) � .471,
�.001) and social (r(816) � .393, P�.001) domain were

ower than the correlation between partner scores in the
arital domain (r(816) � .693, P�.001).

P Stress and Treatment Outcome Groups
s indicated by comparisons between treatment outcome

logical variables according to gender and

a

No
success
(n � 330)

Success
(n � 488) t(816)b

c 31.9 � 3.7 31.2 � 3.4 2.68d

34.3 � 3.7 33.56 � 4.8 2.26e

4.3 � 2.3 3.9 � 2.0 2.52d

2.5 � 1.2 1.8 � 1.1 8.56c

c 29.41 (8.8) 28.15 (8.3) 2.08e

25.18 (7.5) 24.37 (7.2) 1.57

c 14.71 (4.7) 14.10 (4.4) 1.89f

11.71 (3.8) 11.21 (3.7) 1.90f

c 6.49 (2.7) 6.30 (2.6) 1.01
5.45 (2.3) 5.50 (2.1) 0.29

8.21 (3.3) 7.76 (3.2) 2.00e

8.02 (3.1) 7.65 (3.1) 1.69f

ntheses is for degrees of freedom.
cho

817)

5.89
—
NA
NA

5.68
—

9.41
—

9.61
—

1.58
—

pare
roups (see Table 2), the couples who did not achieve a

ent outcome Vol. 83, No. 6, June 2005
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regnancy in the 12-month study period (no success group)
ere older, had been infertile for longer, and had had more

reatment cycles in the study period than the couples in the
uccess group. At a univariate level, the FP stress scores
ndicated that women in the no success group experienced
ignificantly more overall and marital FP stress and margin-
lly more FP stress in the personal domain than did women
n the success group. Men in the no success group reported
arginally more FP stress in the personal and marital do-
ain than did their counterparts in the success group.

umulative FP Stress and Additive Effects Differentiating
reatment Outcome Groups
discriminant analysis was computed to determine whether

verall male and female FP stress scores could differentiate
etween the success and no success groups (while control-
ing for male and female age and years infertile). The dis-
riminant function was significant (�2 (5) � 15.9, P�.01,
anonical correlation .14). Table 3 lists the pooled WGr
orrelations between individual predictors and the function
iscriminating between the success and no success groups.
s presented in Table 3, both male and female stress signif-

cantly contributed to the function, but the coefficient was
arger for women (WGr � .517) than men (WGr � .392).
isher’s r-to-z transformation showed a significant differ-
nce between these coefficients (z � 3.19, P�.001), with
verall female FP stress having a greater correlation to
utcome than male FP stress, even after controlling for age
nd years of infertility. Group centroids on the discriminant
unction indicated that the no success group scored signifi-
antly higher on the function (centroid � .171) than did the
uccess group (�.116). Older age, more years of infertility,
nd higher overall FP stress in men and women was associ-

TABLE 3
Pooled WGr correlations between overall FP
stress (and control variables) and the
function discriminating between success and
no success groups.

Predictors
Discriminant function

(WGr)

Overall female FP stress .517
Overall male FP stress .392
Female age .666
Male age .562
Years infertile .627
Note: Correlations (loadings) above .30 were consid-

ered significant. Each coefficient is computed after
controlling for all other predictors in the analysis.
WGr � within-groups; FP � fertility problem.

Boivin and Schmidt. Infertility-related stress and treatment outcome.
Fertil Steril 2005.
ted with a poorer treatment outcome.

ertility and Sterility�
We examined whether the link between overall FP stress
nd treatment outcome was stronger if one’s partner also
eported high overall FP stress. The interaction term for joint
ale and female overall FP stress was not significant in

redicting outcome groups (B � .019 � .068; Wald(1) �
78, P�NS, OR � 1) in logistic regression.

ype of Stress and Treatment Outcome
o examine whether the type of FP stress was important in
iscriminating between the no success and success groups,
ndividual FP stress domains were entered into the equation
nstead of the overall measure. The discriminant function
as significant (�2 (9) � 21.4, P�.01, canonical correlation

16). Within-groups correlations (above .30) indicated that
ll predictors were important in differentiating outcome
roups except FP stress in the social domain (men and
omen) (see Table 4). Higher personal and marital stress,
lder age, and more years of infertility were associated with
poorer treatment outcome. Loadings for FP stress were not

ignificantly different between men and women in the per-
onal (z � .097, P�NS) or marital domain (z � 1.58,
�NS). Although the coefficient for FP stress in the social
omain was significantly greater for women (z � 3.14,
�.01), the loading (WGr � .215) was not significant in
ifferentiating between outcome groups. Group centroids
ndicated that the no success group scored significantly
igher on the function (centroid � .199) than did the success
roup (centroid � �.134).

TABLE 4
Pooled WGr correlations between personal,
social, or marital FP stress (and control
variables) and the function discriminating
between success and no success groups.

Predictors
Discriminant function

(WGr)

Female FP stress
Personal .403
Social .215
Marital .428

Male FP stress
Personal .407
Social �.063
Marital .362

Female age .666
Male age .562
Years infertile .627
Note: Correlations (loadings) above .30 were consid-

ered significant. Each coefficient is computed after
controlling for all other variables in the analysis. WGr
� within-groups; FP � fertility problem.

Boivin and Schmidt. Infertility-related stress and treatment outcome.

Fertil Steril 2005.
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P Stress, Number of Treatment Cycles, and Treatment
utcome
e examined whether FP stress effects were having their

mpact on treatment outcome via the number of treatment
ycles couples had during the12-month period. As noted,
nteraction terms between each of the FP stress scores and
he number of treatment cycles were computed and entered
nto logistic regressions that predicted treatment outcome.
nteractions were not significant for the total or any FP stress
ubscales for men. For women, the only significant interac-
ion was for marital FP stress scores (B � .182 � .08,

ald(1) � 4.76, P�.05, odds ratio (OR) � 1.20: Model
2(3) � 77.21, P�.001). Analysis of the interaction term
evealed that the number of cycles-to-pregnancy was higher
n women reporting high marital distress than in women
eporting low marital distress. Specifically, Kaplan–Meier
urvival analysis results showed that the median number of
reatment cycles needed to become pregnant was lower (me-
ian � 2.0 � .17) among women who reported low marital
istress compared with those reporting high marital distress
median � 3.0 � .20) (Breslow statistic, df � 1, 4.96,
�.05).

ISCUSSION
here is converging evidence that negative psychological
tates and traits are related to treatment success (3–10, 13–
7, 21–23, 28). We extend these findings by demonstrating
hat such effects are more pronounced for women than men,
nd more likely when the source of stress is personal or
arital than when it is social. Furthermore, the results indi-

ate that marital distress in women increases the number of
reatment cycles required for pregnancy. The findings are
ompelling given that they were based on an epidemiologi-
al cohort of more than 800 couples, a 12-month prospective
esign, and the use of a valid psychological measure of
nfertility-related stress with good psychometric properties.

Our results clearly demonstrate that male stress does play
role in treatment failure, albeit a weaker one than that

bserved for women. This difference may be attributed to
wo factors. First, men reported experiencing stress from
ewer sources than did women and experienced stress at a
ess intense level than did their partners. These findings were
onsistent with numerous other reports of a gender differ-
nce in distress (e.g., see Greil [20] for a review). To the
xtent that subjective experiences mirror physiological ef-
ects, one would therefore expect that the biological effects
ould also be weaker in men, and reproductive suppression
ould therefore be less likely. From an evolutionary per-

pective, one could also argue that a woman’s threshold for
tress-induced reproductive suppression may be lower than
hat of a man because her greater parental involvement in
regnancy makes the cost of reproducing in less than ideal
ircumstances (i.e., high stress) greater for her than him (29).

Another possible explanation for a stronger link between

tress and treatment outcome in women is that men contrib- s
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te to conception but not to the actual pregnancy, limiting
he time interval in which their emotions can influence this
iological event relative to women. In contrast, it has been
emonstrated that female stress affects biological events
hroughout pregnancy, including the development of gesta-
ional and labor complications (30) and even neonatal out-
omes, such as birth weight (15). One could argue that male
tress could continue to have an effect beyond fertilization
y adding to her stress level during the remainder of the
regnancy. However, we tested for male stress effects and
ound that the influence of female infertility-related stress on
reatment outcome was the same regardless of her partner’s
tress level. The lack of additive effects is interesting given
hat many men report not talking about their own emotional
eactions because they feel it would add to their partner’s
urden (31). Although such additive effects may have im-
lications for coping, couple relations, and other subjective
easures, they do not appear to have biological conse-

uences. However, it would be important to confirm these
ndings by examining direct and indirect effects of negative
ffect on proximal biological endpoints (e.g., number of
ocytes) as well as distal endpoints (i.e., treatment outcome),
s was conducted here.

A secondary objective of the present study was to examine
hether some types of stress were particularly detrimental to

reatment outcome. Our analyses indicated that, indeed, not
ll sources of stress were equal. We confirmed for both men
nd women that FP stress in one’s personal life was strongly
inked to treatment outcome. People who reported that fer-
ility problems had disrupted their lives, were difficult to
ope with, and/or had caused much stress on their physical
nd mental health were less likely to have conceived in the
ubsequent 12 months of treatment. These findings on infer-
ility-related stress are in line with those reported for anxiety
28), depression (6), and other types of negative affect (15),
ncluding infertility-specific distress (7).

Our findings also demonstrate that the strains caused by
ertility problems on the marital relationship interfere with
he success of treatment. It is generally acknowledged that
he experience of infertility strengthens instead of weakens
he marital relationship even when treatment is unsuccessful
23). Furthermore, the importance to women of a supportive
arital relationship on the adjustment to treatment failure or

nfertility itself has also long been acknowledged (26, 31);
he present study is one of the first to also document its
mportance for the success of treatment. Women who re-
orted that infertility had caused a crisis in their relationship,
iven rise to thoughts of divorce, and/or placed great strain
n their sexual relationship were less likely to be successful
ith treatment.

One possible explanation for the effect of marital distress
s that couples who experienced conflict and/or major strain
ere less likely to undergo treatment and, therefore, less

ikely to achieve a success. This explanation would be con-

istent with the results of Strauss et al. (21) who showed that

ent outcome Vol. 83, No. 6, June 2005
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nresolved marital conflict was a key predictor in determin-
ng who dropped out of treatment. However, in the present
tudy we found the reverse: The median number of treat-
ents for women reporting marital distress was significantly

igher than for women reporting relatively less distress.
ore important, we also found that the probability of preg-

ancy on any given cycle was lower for the maritally dis-
ressed women, and disproportionately more of these women
ere to be found in the no success group. Thus, the link
etween marital distress and treatment outcome is not simply
ue to treatment persistence, but also genuinely concerned
ith direct effects on the biological processes underpinning

he success of treatment. These findings reinforce the impor-
ance of recommendations calling for better support resources
or women lacking partner support during treatment (32).

Numerous proposals have been made to account for why
ersonal stress, anxiety, and other negative emotional states
ould reduce the chances of pregnancy. One hypothesis is
hat activation of the hypothalamic–pituitary–adrenal (HPA)
xis during stress interferes with the gonadotropin-releasing
ormone (GnRH) pulse generator, which causes a cascade of
ther hormonal events that undermine reproductive function
33). In men, acute stress is thought to have negative effects
t a functional and developmental level (34). Other proposals
nclude more behavioral effects, for example, that stress
riggers or is associated with behaviors or lifestyle decisions
hat compromise fertility, for example, increased smoking
35). As converging evidence mounts regarding the role of
sychological distress in treatment outcome, future research
hould now focus on identifying under what conditions repro-
uctive suppression occurs and the pathways that mediate this
ffect.

Although we propose that FP stress played a causal role in
reatment failure, one could argue that a priori knowledge of

likely failure may have caused this association. Women
ho have implicit or explicit knowledge of poor chances of

reatment success either through medical feedback during
reatment or their profile (e.g., older age) may report more
tress at the start of treatment, creating a spurious relation-
hip between these variables (i.e., “negative feedback” hy-
othesis [7]). However, several design features guard against
his confound. First, the assessment of FP stress occurred
efore the start of treatment and therefore before staff could
ave provided feedback about the progress of the specific
reatment cycle. Second, we controlled for factors that may
ave led people to believe they had lower chances of success
o begin with, that is, older male and female age and number
f years of fertility problems.

Counselling has been recommended for individuals expe-
iencing distress. A recent review has indicated that coun-
elling is indeed beneficial in reducing negative affect, par-
icularly anxiety and infertility-related stress (36). More
ecent studies have demonstrated that pretreatment counsel-
ing can help reduce tensions and worry during treatment

37). The stress-reducing properties of psychosocial inter- T

ertility and Sterility�
entions have not, however, been associated with an overall
oncomitant increase in pregnancy rates (36). The lack of
oncordance in these findings is not understood. It may be
hat reductions in subjective distress though detectable, are
ot sufficiently large to impact on the biological mechanisms
hat interfere with pregnancy. This may be particularly true
f interventions that target only one source of stress. It may
lso be that some interventions are more successful than
thers, and that by pooling the effects in reviews, one ob-
cures the success of particular interventions. For example,
everal controlled studies (e.g., [38], [39]) have reported
ncreases in pregnancy with cognitive-behavioral interven-
ions, whereas such effects have not been reported with
nfertility counselling (37, 40). Until we know that psycho-
ocial interventions reliably improve reproductive function,
t may be best to recommend these interventions because of
heir effect on quality of life, instead of because they can
ncrease pregnancy rates.

Numerous aspects of the study design increase confidence
n the validity of study findings. As noted previously, the
ample was large (n � 818 couples), the design was pro-
pective, and the measures were psychometrically sound.
oreover, the participation rates, both at the level of clinics

nd participants, were excellent. All clinics invited, agreed to
articipate, and as a group these clinics carried out almost
0% of all IVF cycles in Denmark during the recruitment
eriod (i.e., in the year 2000). Furthermore, 75% of couples
articipated in both the T1 and T2 assessment for this study,
hich is a high participation rate given the 12-month interval
etween recruitment and the follow-up assessment. The de-
ographic characteristics of our sample were similar to

hose reported for couples undergoing treatment elsewhere
nd well-established findings from past research were repli-
ated here, for example, that women reported more distress
hen men. One criticism of past research on stress and
reatment outcome is that it is largely based on patients
ndergoing IVF. Because the fertility clinics involved in the
resent study performed all types of fertility treatments, our
ample also included 20% of couples who underwent insem-
nation procedures, which made our sample more diverse
han in past investigations. Together, these strengths ensure
hat the associations noted in the present study are reliable
nd valid, and can be generalized to patient populations in
ther fertility clinics.

In conclusion, our findings add to the growing evidence
ase that links negative psychological states and traits to
reatment failure. Our results show that such effects occur for
oth men and women, and with infertility-related stress
rising from a variety of sources. In light of this mounting
vidence, it may now be time to focus on the factors that
oderate this relationship and interventions to minimize

uch effects.

cknowledgment: The COMPI programme is a collaboration among the
ublic Fertility Clinics at Brædstrup Hospital; Herlev University Hospital;

he Juliane Marie Centre, Rigshospitalet; and Odense University Hospital.
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