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Abstract
It has been suggested that women who display higher resilience levels may have less psychological distress during IVF. The aim
of this study was to evaluate how infertile women deal with perceived stress, depressed mood, and sleep disturbances at the first
IVF attempt and after one or more negative IVF outcomes depending on their level of resilience. An observational, cross-
sectional study was carried out in a sample of 207 infertile women undergoing IVF procedures. The participants completed
the short version of the Connor-Davidson Resilience Scale (CD-RISC), the short version of the European Spanish Version of
Perceived Stress Scale (PSS-10), the Center of Epidemiologic Studies Depression Scale (CESD-10), and the Jenkins Sleep Scale
(JSS). The relationship between CD-RISC scores ranked according to percentiles and mean PSS-10 scores revealed that women
with strong resilience had lower perceived stress. After splitting the sample according to CD-RISC percentiles, differences were
observed only at the first IVF attempt and the observed protective effect of high resilience scores appears to disappear following a
negative IVF outcome.Women with high resilience are less likely to suffer from perceived stress or depressed mood during their
first IVF attempt, this protective effect appears to be lost after a negative outcome.
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Introduction

Infertility, defined as failure to achieve pregnancy within 12
months of unprotected intercourse or therapeutic donor insemi-
nation in women younger than 35 years or within 6 months in
women older than 35 years, affects up to 15% of couples in the
USA [1]. The prevalence of infertility varies worldwide ranging
from less than 5% to over 30% with increasing rates thought to

be primarily due to lifestyle factors such as the current trend of
postponing childbearing, smoking, environmental influences,
sexually transmitted diseases, or obesity, with a large proportion
of these couples seeking medical intervention to conceive, par-
ticularly by in vitro fertilization (IVF) [2–4]. A diagnosis of in-
fertility and the need for IVF can have a negative impact on the
relational, sexual, and psychosocial well-being of couples, while
rates of stress, anxiety and depression are higher among IVF
patients than the general population [5]. These negative effects
of infertility are stronger for women than for male partners and
could be associated with poor quality of life and with a high
withdrawal rate in IVF treatments [6].

In psychology, the term resilience refers to a complex and
dynamic multidimensional construct, which results from the
interaction between neurobiological, social, and personal fac-
tors and indicates the ability to adaptively cope with stress and
adversity to maintain a normal level of physical and psycho-
logical functioning. It has been suggested that women who
display higher resilience levels may have less psychological
distress during IVF, but it is not stated if low resilience status
in women undergoing IVF treatments should be considered as
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a risk factor for lower quality of life, a high probability of
withdrawal or long-term emotional effects [7–9].

It is thus plausible to think that women with high resilience
levels are better able to cope with perceived stress, depressed
mood, and sleep disturbances in comparison with less resilient
women. It is unclear, however, as to whether this potential pro-
tective effect could persist throughout several IVF attempts. The
aim of this study, therefore, was to evaluate how infertile women
deal with perceived stress, depressed mood, and sleep distur-
bances at the first IVF attempt and after one or more negative
IVF outcomes depending on their level of resilience.

Material and Methods

Design and Patient Population

An observational, cross-sectional study was carried out in the
Hospital Universitario Central de Asturias (Oviedo, Spain).
The sample was recruited between 1 January 2016 and 31
December 2018 from women referred for initial or repeated
IVF treatment that met the following inclusion criteria: they
were seeking IVF, were over 18 years old and younger than 40
years old, and were able to complete the scales and sign the
written consent form. In order to avoid potential sources of
bias, women with a previous diagnosis of a malignant tumor,
chronic, or psychological disease, and those known to have a
documented substance abuse or alcohol addiction were not
eligible for recruitment.

Clinical Protocols

The day before beginning COH, one of the researches collect-
ed data related to age, parity, current height and weight, cause
of infertility, infertility length, and the number of cycles to be
carried out and the participants completed the short version
(10 items) of the Connor-Davidson Resilience Scale (CD-
RISC), the short version (10 items) of the European Spanish
Version of Perceived Stress Scale (PSS-10), the 10-item
Center of Epidemiologic Studies Depression Scale (CESD-
10), and the Jenkins Sleep Scale (JSS). The CD-RISC consists
of 10 items, each of which can be scored from 0 (never) to 4
(always). The total score ranges from 0 to 40 points, with
scores above the 75th percentile taken to indicate high resil-
ience, and those below the 25th percentile indicating low re-
silience. The scale has been tested in several contexts and has
also been validated in the Spanish population [10, 11]. The
PSS-10 was designed to measure the degree to which individ-
uals appraise situations in their lives as stressful and the
European Spanish version has been validated for the Spanish
population [12, 13] along with the CESD-10 Scale for evalu-
ating depressed mood [14, 15] and the JSS for measuring
sleep disturbance [16, 17].

COH was carried out with GnRH subcutaneous 150–300
IU recombinant FSH (Gonal-F; Serono Labs) or hMG
(Menopur; Ferring Labs) used from day 2 of the menstrual
cycle. On the 6th day of the stimulation, subcutaneous 0.25
mg/day Ganirelix (Orgalutran; MSD Labs) was administered
according to a fixed protocol. For each cycle, two-
dimensional transvaginal ultrasound (TVU) was performed
on treatment days 1, 6, and 10, recording the number and size
of follicles. Ovulation was triggered by subcutaneous 0.25 mg
hCG (Ovitrelle; Serono Labs) when the diameter of one or
more follicles was over 17 mm, and the follicles were punc-
tured 36 h later. Embryos were assessed daily according to
ESHRE criteria until the time of embryo transfer, which was
day 3 or 5 after fertilization. The number of transferred em-
bryos was one or two. Pregnancy was diagnosed with the use
of serum quantitative β-hCG and 3 weeks later by TVU for
verification of embryonic cardiac activity. Pregnancy moni-
toring and deliveries were carried out in our hospital or other
associated institutions. All the women were followed until
they had a live birth, decided to withdraw from IVF treatment,
or completed three failed cycles in cases of negative out-
comes, but they only completed the scales in one cycle

Statistics

A sample size of over 201 women was considered necessary
to provide accuracy of 6% with a confidence interval of 95%
considering that 25% of the women presented a high value of
resilience and another 25% a low value [Sample size: (1.96)2

× 0.25 × 0.75 / (0.06)2 = 201 women].
A descriptive analysis of the data was conducted to obtain

frequency distributions. For qualitative variables the mean and
median were used as measures of central tendency, while mea-
surements of dispersion were provided by the standard deviation,
interquartile range and percentiles (25th–75th). The relationship
between qualitative variables was analyzed using the Pearson
Chi-squared test. Group comparisons of quantitative variables
were conducted using Student’s t test for independent samples
or Mann-Whitney test in the case of two groups, while ANOVA
or Kruskal-Wallis test was used for three-group comparisons
along with Tukey’s and Nemenyi test.

Statistical analyses were conducted using the R (R
Development Core Team) program, version 3.3.1. [R: A lan-
guage and environment for statistical computing. Vienna,
Austria. Available at http: //www.r-project.org/ (ISBN 3-
900051-07-0)].

Ethical Considerations

The research protocol of the study was reviewed and approved
by the Asturias Ethical Committee, Oviedo, Spain. All women
were informed about the research (purposes, tools used and
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clinical protocols), and written consent was obtained from
each participant.

Results

A total of 265 infertile women undergoing IVF procedures
with controlled ovarian hyperstimulation (COH) in an antag-
onist protocol were offered the opportunity to participate in
the study. Fifty-three women declined the invitation to partic-
ipate, did not adequately complete the scales, or voluntarily
withdrew after providing written consent, while five women
did not complete the study because of treatment cancellation
due to poor ovarian response. Therefore, the final sample size
for analysis was 207.

All women were in a heterosexual relationship, and male
factor infertility was the only causal or contributing factor
involved in the inability to conceive in 34.6% of the couples.
Two women had previously had a live birth without IVF with
a different partner and 49 women had previously been preg-
nant, but without a resulting live birth. One hundred and five
women (50.7%) were undergoing their first IVF attempt, 71
women (34.4%) their second IVF attempt, and 31 (15%) their
third IVF attempt. Characteristics and possible cofounders
that could contribute to the overall interpretation of the results
according to the number of IVF attempts are shown in Table 1.

The general characteristics of the women and their CD-
RISC scores, ranked according to their position above the
75th percentile and below the 25th percentile are displayed in
Table 2.

Perceived stress showed a positive correlation with number
of IVF attempts (r = 1.77; p = 0.012) and depressed mood (r =
0.717; p < 0.001). Lastly, depressed mood showed a positive
correlation with sleep disturbance (r = 0.611; p < 0.001).

For the total sample, the relationship between CD-RISC
scores ranked according percentiles and mean PSS-10 scores
revealed that women with strong resilience had lower per-
ceived stress (Fig. 1). When the sample was assessed accord-
ing the number of cycles, the mean scores for the CD-RISC,
CESD-10, and JSS did not change between the first and sub-
sequent IVF attempts, but the mean PSS-10 score increased
after obtaining negative results (Table 3).

After splitting the sample according to CD-RISC percen-
tiles, differences between the mean scores of PSS-10 and
CSD-10 score mean were observed only at the first IVF at-
tempt and the observed protective effect of high resilience
scores disappeared following a negative IVF outcome (Figs.
2 and 3).

Discussion

When a couple fails to conceive spontaneously, both partners
experience sadness and disappointment. Infertility can disrupt
a woman’s life goals, and those who experience infertility and
the need to undergo IVF treatment are often anxious and de-
pressed because of their infertility and the uncertainties of the
treatment with which they are faced [18]. Although some
studies have found no association between emotional stress
and IVF results [19, 20], others report that the outcome of IVF

Table 1 General characteristics
of the participants according to
IVF attempt

1st IVF

(n = 105)

2nd IVF

(n = 71)

3rd IVF

(n = 57)

p value

Age,(years) 37.0 [3.0] 36.0 [4] 37.0 [4] n.s.

Body mass index, kg/m2 23.0 [5.0] 24 [4.0] 24.0 [7.0] n.s.

Waist circumference, cm 82.24 (18.86) 79.41 (7.88) 81.92 (11.26) n.s.

Smoking habit 17.1% 23.9% 12.9% n.s.

Years attempting to get pregnant 3.38 (1.97) 2.97 (1.35) 3.66 (2.61) n.s.

History

Previous miscarriage 16.2% 32.4% 29.0% n.s.

Previous live birth 1.0% 1.4% 0%

Nulligravida 82.9% 66.2% 71.0% n.s.

Cause of infertility n.s.

Female 17.1% 22.5% 19.4%

Male 34.3% 35.2% 32.3%

Multiple factors 24.8% 29.6% 22.6%

Unexplained 23.8% 12.7% 25.8%

Live birth after current treatment (n) 18.1% (19) 21.4% (15) 6.5% (2)

Data are presented as %, mean (standard deviation) and median [interquartile range]. Chi square a T test were
employed
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treatment may be dependent on psychological stress [21, 22].
However, since resilient individuals feel confident that they
can overcome their emotions, highly resilient women receiv-
ing fertility treatment could experience less psychological
stress during IVF treatments and more rapid recovery over
time following a failed attempt [23, 9].

In the present research, perceived stress was positively cor-
related with the number of IVF attempts, and women with
strong resilience showed lower levels of perceived stress at
the first IVF attempt, supporting the potential protective effect
of resilience on stress and depressed mood. These data are in
accord with the findings of a recent study reporting the out-
comes associated with resilience trajectories during the first
IVF/ICSI treatment cycle [24].

Failure of IVF treatment may result in short-term symp-
toms of depression and a number of research studies have
found an association between high stress levels during fertility
treatments and short-term symptoms of depression and a high
rate of withdrawal from IVF treatments [25, 26]. In the present

study, we also observed a positive correlation between per-
ceived stress and depressed mood. In contrast, resilience, mar-
ital quality, and other psychosocial variables could facilitate
recovery after a negative IVF outcome [23, 7, 27] while it has
also been suggested that resilience declines over time, partic-
ularly for repeat IVF patients [28]. Our data partially support
those findings, since a pilot study found that the putative pro-
tective effect of resilience on perceived stress or depressed
mood was also lost after a negative IVF outcome.

Our study has several limitations. First, we employed a
cross-sectional study design and the identified associations
might be difficult to interpret, particularly given that resilience
did not continue to be a protective factor after one failed cycle
of IVF, meaning that other variables might have been respon-
sible for the low scores. Second, we did evaluate any bio-
markers of stress, although it should be noted that rigorous
research has found no support for a relationship between mea-
sures of psychological distress and stress hormones in fertility
patients. Lastly, our sample was limited to women who

Table 2 General characteristics of the participants according to resilience level

Resilience score above 75th

percentile (n = 60)
Resilience score between 75th and 25th

percentile (n = 90)
Resilience score below 25th

percentile (n = 57)
p
value

Age, (years) 36.0 [5.0] 37.0 [4.0] 36.0 [3.0] n.s.

Body mass index, kg/m2 24.50 [6.33] 23.43 [15.06] 23.87 [15.98] n.s.

Waist circumference, cm 81.5 [11.0] 80.0 [17.0] 78.0 [11.3] n.s.

Smoking habit 25.0% 16.7% 15.8% n.s.

Years attempting to get
pregnant

3.11 (1.64) 3.28 (1.91) 3.37 (2.19) n.s.

Previous IVF attempts 58.33% 48.89% 42.11% n.s.

History

Previous miscarriage 28.8% 21.1% 22.8% n.s.

Previous live birth 3.4%

Nulligravida 67.8% 78.9% 77.2% n.s.

Cause of infertility n.s.

Female 15.0% 21.1% 21.1%

Male 28.3% 38.9% 35.1%

Multiplefactors 26.7% 26.7% 22.8%

Unexplained 30.0% 13.3% 21.1%

Data are presented as %, mean (standard deviation) and median [interquartile range]. Chi square a T test were employed

Table 3 Changes in perceived
stress, depressed mood and sleep
disturbance according IVF
attempt

1st cycle(n = 105) 2nd cycle or more (n = 103) p value

Resilience score 28.04 (4.90) 28.93 (5.05) ns

PSS-10 12.95 (6.36) 15.16 (6.64) 0.021

CESD-10 8.8% 17.3% n.s.

JSS 7.7% 14.3% n.s.

Data are presented as %, mean (standard deviation)
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received publicly funded IVF treatment after a long period of
time spent on a waiting list and who had only three IVF
attempts.

Despite those limitations, our findings are particularly
interesting if it is considered that women’s distress re-
garding fertility begins long before IVF, and many
women already present signs of depressed mood at the
time of beginning IVF. Theoretically, an evaluation of
resilience prior to starting infertility treatment could
help to provide emotional support to women with low
resilience during IVF and to reduce the emotional im-
pact of this procedure.

Conclusion

The findings of the present study have demonstrated that
while women with high resilience are less likely to suffer from
perceived stress or depressed mood during their first IVF at-
tempt, this protective effect appears to be lost after a negative
outcome. Overall, these findings indicate that while resilience
could initially be beneficial, it is ineffective following an un-
successful IVF attempt and women might need additional
support to manage their recovery. Moreover, resilience assess-
ment prior to starting infertility treatment could help to pro-
vide emotional support to women with low resilience during

Fig. 1 Mean PSS-10 scores and
CD-RISC scores ranked accord-
ing percentiles

Fig. 2 PSS and CD-RISC varia-
tions according to IVF attempt
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IVF procedures and reduce the emotional impact and with-
drawal rate. Nonetheless, further longitudinal research studies
are needed to confirm these observed relationships.
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