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Capsule:

Subjects in fertility treatment who ended their relationships and repartnered had higher levels of
infertility stress before and after the separation, compared with those who remained in the same

relationship.



Abstract

Objective: To compare the trajectories of infertility-related stress between patients who remain in the

same relationship and patients who repartner.
Design: Longitudinal cohort study using latent growth modeling.
Setting: Fertility centers in Denmark

Patient(s): Childless men and women evaluated before starting a new cycle of treatments, and followed

for a 5-year period of unsuccessful treatments.
Intervention(s): None.
Main Outcome Measure(s): Marital stability and infertility-related stress.

Result(s): While the majority of patients (86%) remained with the initial partner, 14% of participants
separated and repartnered while pursuing fertility treatments. Marital stability significantly predicted
infertility stress initial status and infertility stress growth levels. Specifically, patients who repartnered
had higher infertility stress levels at all time-points than those who remained in the same relationship,
regardless of the partner they were with at assessment. Furthermore, results showed an increasing stress
trajectory over time for those who repartnered, compared with those who remained in a stable

relationship.

Conclusion(s): Men and women in fertility treatment who formed a second union had higher initial
levels of stress while in their previous relationship and higher changes in stress levels over the course of
treatments. These findings suggest that high infertility-related stress levels before entering fertility
treatment can negatively affect the stability of marital relationships and lead to repartnering.
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Introduction

Divorce and repartnering through remarriage are common in Western countries. For example, in
the United States, nearly half of first marriages end in marital breakdown within the first 15 years (1),
and 75 percent of those who divorce will remarry within in less than four years (2). As it is well
established that parenthood is a protective factor against separation or divorce (2, 3), it would be natural
to conceptualize infertility as a risk factor to marital stability. However, the available evidence has
produced mixed findings (4), Additionally, there are very few studies reporting the prevalence of marital
breakdown after a diagnosis of infertility (e.g., 5, 6, 7). Furthermore, to the authors” knowledge, there
are no studies focusing on repartnering in infertile individuals.

Infertility has been described as a threat to marital stability in developing countries (8, 9). In these
nations, a woman’s economic and social value is directly tied to her ability to conceive and give birth to
children. Because of this, the psychosocial consequences of infertility such as divorce or abandonment
of the wife and remarriage are common (10-12), and in some cultures, the concept of voluntary
childlessness may not even exist (13). In developed countries, recent studies have showed that infertile
couples who seek treatment have strong marital adjustment, and infertility can even strengthen their
relationship (4, 14-16). However, there are also recent long-term investigations suggesting the opposite.
Shanz et al. (7) found that men and women in fertility treatments maintained their initial levels in life
satisfaction, but reported a decrease in partner satisfaction five years after beginning treatment.
Surprisingly, 95% of these subjects had remained in the same relationship. In Sundby et al.’s study (17),
56% of women who had started fertility treatment 10 years before considered divorce, and 17% actually
ended the relationship. Wirtberg et al. (18) conducted a qualitative study 20 years after unsuccessful
tubal surgery among 14 women, and found that half the sample had separated, with nearly all women

associating the marital breakdown with infertility.



Until now, nearly all longitudinal studies considering the psychosocial consequences of infertility
have only included subjects who remain in stable relationships, and very few considered those who
ended their unions and have repartnered (6, 17, 18). In addition, studies comparing patients who remain
in the same marital relationship with those who repartner over the course of treatments are lacking. One
of the unintended consequences of any infertility diagnosis is an increased awareness of the relationship
between age and declining fertility (19). For couples who repartner and pursue fertility treatments, this
issue is particularly salient, and these couples are commonly diagnosed with age-related infertility or
preexisting infertility (20). Moreover, because engaging in treatment is likely to occur near the
beginning of the new relationship, the stresses of an infertility diagnosis and subsequent treatments may
pose a risk to the developing relationship

Because it is important to better understand the relationship between repartnering and infertility
stress in couples undergoing fertility treatments, this study evaluates the association of infertility-related
stress with marital breakdown and contrasts trajectories of patients remaining in stable relationships with
trajectories of those who repartnered. We include five year post-treatment data and use latent growth
modeling (LGM) to: a) identify the overall trend of the trajectory of infertility-related stress over time;
and b) to examine the possible effect of repartnering on infertility-stress trajectories. This analysis
allows us to verify if those who remained in the same relationship over the course of five years respond
similarly to those who later repartnered, as well as to examine and compare the levels of initial
infertility-stress in both groups before repartnering. The aim of the present research is to offer insight
into the relationship between infertility-related stress, marital stability, and repartnering in couples who
underwent unsuccessful fertility treatment over a five-year period.

Materials and Methods

Procedure



This study is a part of the Copenhagen Multi-center Psychosocial Infertility (COMPI) Research
Program (21, 22), which includes the Infertility Cohort, comprising a consecutive sample of all new
couples starting fertility treatment in one of five fertility clinics in Denmark initiated in 2000. Between
January 2000 and August 2001, all new couples entering one of four large public hospital-based fertility
clinics and one private clinic for the first time received a sealed, pre-addressed and stamped envelope
immediately before their first treatment attempt (T1). Two follow-up questionnaires were sent 1 year
(T2) and 5 years (T3) after delivery of T1 questionnaires. Participants who did not wish to participate
returned an enclosed non-participating form, and a maximum of two-reminders at 10-day intervals was
sent to those if the questionnaires or non-participating forms were not received.

The study followed the Declaration of Helsinki principles and was assessed by the Scientific Ethical
Committee of Copenhagen and Frederiksberg Municipalities (01-107/99), who had no objections.
Approval was given by the Danish Data Protection Agency (1999-1200-233).

Sample

In total, 2,812 fertility patients received a baseline questionnaire, and 2,250 (80.0%) responded.
One year later, 2,206 participants received the 1-year follow-up questionnaire (44 were lost to follow-
up: 38 whose identity was not registered at T1, 4 whose address could not be traced, 1 who had died and
1 who suffered a severe brain injury), and 1,934 (87.7%) responded. Five years later, 2,134 participants
received the 5-year follow-up questionnaire (72 were lost to follow-up: 56 whose address could not be
traced, 16 who had died or whose partner had died), and 1,481 (69.4%) responded.

This study was based in a subsample of the COMPI cohort who were childless (no childbirth after
treatment or spontaneous conception, and no adoption) and experienced unsuccessful fertility treatment.
In total, 1,401 participants delivered all the questionnaires. We further excluded those participants who:

1) already had a child together with their partners or from previous relationships before inclusion in



COMPI (n = 15); 2) had achieved parenthood during the follow-up periods, either with the same partner
as T1 or with a new partner (n = 1,127); 3) left unanswered items of the outcome measure at two time
points (n = 39). The final sample included 220 participants (135 women and 85 men). Since couples in
Denmark are equally likely to be married or to cohabit without formal marriage, we did not distinguish
between these two categories in our data analyses.
Measures

The COMPI Fertility Problem Stress Scales measures the amount of stress the fertility problem
placed on daily life (e.g. “It is very stressful for me to deal with this fertility problem”) with 14 self-report
items (for a detailed description, see 23). Besides seven questions taken from The Fertility Problem Stress
Inventory (24), seven additional items (e.g. “How much strain has the fertility problem placed on your
relationship with pregnant women?”’) were added based on findings from The Psychosocial Infertility
Interview Study (25). Items were rated on Likert-type scales, and summed up to produce total scores
(range, 14-58). Higher scores indicated more stress. High internal consistency reliability estimates were
found for this scale at baseline (o = .88), 1-year (a = .89), and 5-year follow-up (a = .90).
Data Analysis

Descriptive statistics, correlations and t-tests were performed using PASW Statistics 18 (IBM-
SPSS Inc). To investigate infertility-related stress growth and change trajectories, we estimated latent
growth models (LGM) using AMOS (Amos Development Corporation). A maximum-likelihood
estimator was used to estimate model parameters, and regression imputation was performed to replace
missing values for 44 (20%) participants with one missing value on infertility stress scores. The main
advantage of using LGM, comparing with repeated measures ANOVA, is that it examines both intra-
and interindividual change over time while accounting for measurement error (26, 27). Applying LGM

involves two steps and requires having the same continuous variable measured at three or more



occasions, with all participants responding at the same intervals, although the time between these
intervals may vary (28). The first step refers to the unconditional model (figure 1, model A), in which
we examined the change of infertility-related stress over time prior to the introduction of covariates.
The second step, or conditional model, consists of incorporating covariates that are believed to predict
change (model B). Besides marital stability, the conditional model included gender as a predictor due to
the fact that women report higher levels of infertility-related stress than men (9, 29, 30). LGM allows
for estimation of average scores and individual differences (variance) both at initial levels (intercept),
and at change or growth levels (slope). While the factor loadings going from the intercept to each time
period are fixed at 1 to define the starting point, loadings going from the slope are fixed over three time
points (0, 1, and 5) to represent a linear growth over the study duration. The estimate of covariance
reflects the degree of dependence between intercept and slope variables. Model fit statistics assess
whether the assumptions represented by the models hold. We considered the criteria of chi-square ratio
(x?/d.f.) between 1 and 5 (31), root-mean-square error of approximation (RMSEA) < .1 (32), and
confidence fit index (CFI) > .95 (33).
Results

Descriptive analyses

Preliminary analysis showed that infertility stress skewness and kurtosis values in every time point
were less than .66 and .54, respectively, thus indicating approximately normal distributions (28). At
baseline, participants had a mean age of 34.6 years (SD 5.5). All subjects were married or living together
with a partner for 8.2 years (SD 4.1), and were attempting to have a child for 5.2 years (SD 2.8). Thirty-
seven percent of the participants reported a diagnosis of infertility attributed to a female cause, 21%
reported a male factor diagnosis, 10% reported a combined male-female causation, and 32% had

unexplained infertility. At 5-year follow-up, 14% (n=31, 25 women and 6 men) of the participants



reported having separated and formed a second marital union, while the remainder 86% (n=189, 110
women and 79 men) were with the same partner. There are no separated or divorced subjects in this
sample because at the time the investigation took place infertility treatment in Denmark was only legal
for heterosexual couples.

Table 1 presents univariate descriptive statistics for the baseline, 1-year, and 5-year follow-up
infertility stress levels. In general, it can be seen that infertility stress levels were higher at all time-
points for those who separated comparing with those who remained in a relationship. Correlation and
covariance matrices are shown in Table 2.

Infertility stress trajectories

The unconditional LGM (Figure 1, panel a) resulted in acceptable model fit: ¥ (3) = 9.68, P. <.05,
RMSEA = .10 (90% confidence interval [CI] = .03-.18), CFI = .98. Results revealed a significant mean
intercept factor (wi = 12.87, standardized estimate [SE] = .59, P<.001), and a significant variance in the
intercept (c% = 64.76, SE = 7.38, P<.001). This indicated that the average trajectory of infertility stress
over 5 years began at 12.87, and that there existed significant differences across subjects in their starting
values at the beginning of a new treatment. Results also revealed that the slope mean was statistically
insignificant (Ms = .19, SE = .10, P =.06), but there was a significant variance in the slope (c% = .87, SE
= .25, P<.001). Thus, while the overall increase in stress levels over time was not significant, there was
evidence that there were individual differences in linear time changes as subjects continued fertility
treatments. The covariance parameter was statistically insignificant (cis = -.10, P =.91), indicating that
the rate of change in infertility stress was not correlated with the initial infertility stress level.

To test whether repartnering would predict changes in stress, we ran a conditional LGM (figure 1,
panel b). Findings indicated an improvement in model fit by adding the covariates repartnering and

gender: % (2) = 11.96, P. <.05, RMSEA = .085 (90% CI = .04-.14), CFI = .98. Results revealed that
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marital stability was significantly related to the infertility stress initial status (B =.224, P =.002),
reflecting that those who repartnered had higher initial levels of stress. Marital stability was also a
significant predictor of the infertility stress growth levels (B = .306, P =.004), indicating that those who
formed a second union had higher changes in infertility stress levels over the course of 5-years. Figure 2
illustrates these findings by plotting trajectories of stress for both groups, as well as for the overall
sample. Gender was a significant predictor of infertility stress at the intercept, but not at the slope.
Women had significantly higher initial levels of infertility stress than men (Bwomen.intercept=-26; p < .001),
but the growth rate of infertility stress over the 5 years was similar to both women and men
(Bwomen.siope=-02, n.s.). Effects of marital stability and gender together accounted for 11% of the
proportion of variance in initial infertility-related stress. The effect of marital stability alone on changes
in infertility stress accounted for 10% of its explained variance.
Discussion

This study was conducted to determine the impact of marital dissolution and repartnering on
infertility stress in men and women after five years of unsuccessful fertility treatments. More
specifically, we asked whether men and women who separate during treatment have levels of infertility-
related stress similar to men and women who remain in a relationship during treatment before separation
occurs. We also asked whether the trajectories of infertility stress were similar for those who reported
being in a new relationship and those who remained in the same relationship. To our knowledge this is
the first study of its kind to address repartnering in the contexts of fertility treatment in developed
countries using latent growth modeling and a longitudinal study design.

Five years after the initial assessment, 14% of participants in the sample ended their marital
relationship and initiated a new one while continuing to pursue fertility treatment. The large majority of

patients seeking treatment (86%) remained with the same partner. Even though there is no previous data
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on remarriage within infertility, a recent prospective study on marital stability and divorce found that
95% of the participants had remained in marriage five years after the initial assessment (7). The
difference in marital stability rates might be explained by the fact that the response rate of that study was
around 40%, while the current study was near 70%. Additionally, over half of the patients in that
sample had become parents over the course of the investigation, while the current sample was composed
only of childless patients who continued to pursue treatment. There is well documented evidence
showing that childless couples have a higher probability of divorce compared to couples who have
children (particularly young children) (2, 3). This seems to remain true for couples who experience
infertility as a recent survival study involving nearly fifty thousand Danish women found that childless
women had approximately twice the probability of divorce than those who became mothers 5 years after
the initial fertility evaluation (6). The bias of parenting (from current and/or previous relationships) was
eliminated in this study by examining only trajectories of childless subjects.

Gender effects were also taken into account. As expected, women had significantly higher initial
levels of infertility stress than men. Nonetheless, gender was not a significant predictor of infertility
stress growth levels. Numerous studies from diverse cultures have found that women report higher
levels of distress as a consequence of an infertility diagnosis compared to men (for a review, see 9). Our
results suggest that although female stress levels are initially greater than male stress levels, they do not
increase more rapidly than male stress levels. These findings might relate to research indicating that
gender differences within infertility might be due more to gender alone and not directly related to the
way this condition is experienced differently by both sexes, as evidenced by studies showing that
infertile men and women have significantly lower levels of psychological adjustment compared with its

same-sex counterpart in a group of presumably fertile subjects (34, 35).
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Regardless of gender, marital stability predicted baseline levels of infertility-related stress for
both men and women. That is to say, individuals who separated from their partners had higher levels of
stress before separating than the ones who remained in the same initial marital union. One possible
explanation for this is that a significant proportion of subjects already had marital difficulties before
being diagnosed with infertility — a finding that has been supported by other health-related research. For
example, Dorval (36) found that women who divorced after breast cancer had elevated marital distress
prior to the cancer diagnosis. However, further research is needed to ascertain this hypothesis in the
context of infertility. Although infertility has been compared to other diseases that can develop into
chronic conditions in which uncertainty of the treatment outcome plays a central role, different
relationship dynamics are involved. Specifically, in sharing a common desire for a child before the
transition to a family, infertile couples are in the life-cycle stage associated with the highest levels of
marital satisfaction (37).

Subjects who repartnered were also systematically more stressed and their stress levels
significantly increased more rapidly over the years, while those who remained within the same
relationship maintained their stress levels at follow-up. Hence, infertility-stress does not increase due to
time per se, but because of other psychosocial variables like repartnering. The effect of repartnering on
the infertility stress slope can be attributed in part to divorce. Even if desired, divorce is a stressful
process with prejudicial consequences to psychological well-being (38, 39). These effects might be
persistent in time, not only in terms of distress but also of social isolation and deficient coping strategies
(40, 41). Therefore, the group of subjects examined in this sample could be experiencing multiple
strains at the same time - infertility, divorce, reengaging in diagnostic procedures and new treatments
with a new partner. There is evidence of high levels of stress hormones in divorcing couples, compared

to happily married ones (42). Stress hormones can also affect time to pregnancy and infertility (43).
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Hence, there is a probability of very low cost-effectiveness of treatment for this group of subjects who
enter in new relationships and keep pursuing fertility treatment.

This study showed that it is possible to identify these subjects and offer couple counseling or
therapy in time. Fertility counseling for couples can focus on coping skills training and partner support,
which have been shown to have a significant influence on infertility-related stress to both couple
members (14, 44). Infertility professionals should also be aware of the existence of remarriage
situations within infertility. Remarried couples are more prone to divorce than first-married couples (2).
If the couple seeks fertility treatment, it is likely that one member of the couple possesses knowledge
and experience from previous treatments, while the other member of the couple is just beginning the
treatment journey, and this discrepancy in partner history may negatively impact the relationship (20).
This finding is corroborated by a previous study from Peterson et al. (45), showing that couples who
report similar levels of stress present higher levels of marital adjustment than those who have
incongruent stress levels. Furthermore, in this cohort of study participants, infertility-related levels of
stress preceded the dissolution of the relationship, and not the other way around. Thus, it is
recommendable to refer repartnered couples to counseling before treatment begins. This might be
particularly relevant in situations where the female partner already has a child from a previous
relationship, as couples where men show a greater need for parenthood have lower marital satisfaction
than those who have a similar need (45). It seems essential for clinicians, especially mental health
professionals, to be aware that high levels of stress in one member of a couple undergoing fertility
treatments may increase the probability of separation.

Many other factors besides repartnering can contribute to high infertility stress and its growth. In
fact, our model left almost 90% of the variability of infertility stress to be explained, suggesting the

existence of other predictive mechanisms accounting for initial differences and changes in infertility
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stress. Additionally, findings have to be interpreted with some significant caveats in mind. Because
during the time this investigation took place fertility treatment was only allowed to married/cohabiting
couples, subjects meeting the criteria for inclusion in this sample were either married/cohabiting or
remarried/repartnered. Hence, even though almost 70% of the cohort responded to all three time-points,
selection bias due to loss to follow-up could have occurred. Non-respondents at one and five year
follow-ups may have divorced or re-partnered, as marital conflict can lead to dropout from treatment
(46). The generalizability of findings is also limited by the population studied, i.e. Danish patients
seeking fertility treatment. Results are neither generalizable to countries where fertility treatment is
allowed to single subjects or same-sex couples, nor to countries where treatment is not allowed to
cohabiting couples

In conclusion, findings from the current study provide support that men and women in fertility
treatments who separate and repartner have elevated levels of infertility-related stress when compared to
men and women who remain in the same relationship during treatment. In other words, individuals
starting a new relationship over the course of five years had higher levels of infertility-related stress
before repartnering, as well as higher levels of stress as fertility treatment continued. However, more
research is needed to understand the incidence and importance of marital stability, divorce and
repartnering within infertility. There is currently no evidence on how repartnered childless couples who
continue infertility treatment without having a successful pregnancy cope with childlessness and marital
conflict. Further studies should focus on the relationship between infertility-related stress and marital
conflict, and on how to identify and counsel couples at risk of divorce before treatment. As low-quality
marriages can more likely be removed from samples over time due to divorce (47), there is a potential
selection bias in studies that have verified that stress does not affect the marital relationship and that

infertility can bring couples closer (4, 16). Although additional studies are needed to control for this
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bias, the findings from the current longitudinal study provide an important glimpse into an understudied
area of the infertility research, and underscore the importance of the relationship between relational

dissolution, repartnering, and infertility-related stress in men and women undergoing fertility treatments.
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Table 1. Descriptive statistics for infertility-related stress at three time points over 5 years.

Baseline

1-year 5-years
Mean  SD Mean  SD Mean  SD
Marital stability (n =189) 11.9 8.8 12.6 9.2 12.3 9.8
Repartnered (n = 31) 15.8 8.6 196 110 20.3 109
Total (n = 220) 12.5 8.8 13.6 9.8 13.2 10.2
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Table 2: Correlation (below the diagonal), variance (diagonal) and covariance (above the diagonal)

matrices for observed variables.

Variable 1 2 3 4
1. Total distress Baseline 76.9 65.8 59.5 .50
2. Total distress 1-year follow-up A77° 93.3 731 .89
3. Total distress 5-year follow-up 670 47" 1026 110
4. Marital stability (0-Yes) 163° 266"  .310° .12

4 P<.001.

b p< Q5.



Figure 1: Schematic of latent growth model (LGM) analyses.

2 Unconditional LGM for infertility stress.

b Conditional LGM for infertility stress with marital stability as predictor.
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Figure 2: Predicted trajectories of infertility-related stress by marital condition.
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