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Objective: Infertility is a critical major life problem that has deleterious effects on the psychological well-
being of infertile women. Infertile women experience greater stress in their life compared to fertile
women and have a lower quality of life. The present study aimed to evaluate the effectiveness of
mindfulness-based cognitive infertility stress therapy (MBCIST) for the promotion of the psychological
well-being of women with infertility.
Methods: In a clinical trial, 60 infertile women who were referred to the Fatemeh Zahra Infertility
Research Center of the city of Babol were randomly assigned to four groups (15 persons in an experimen-
tal group with a pre-test, 15 persons in an experimental group without a pre-test, 15 persons in a control
group with a pre-test, and 15 persons in a control group without a pre-test). The 30 participants of the
experimental groups received MBCIST in eight group sessions (120 min each week). The control group
received no intervention. Thirty participants completed Ryff’s Well-Being Questionnaire at the beginning
of the study and all 60 participants completed the questionnaire at the end of the study.
Results: The results showed that MBCIST improves the psychological well-being of infertile women,
including their self-acceptance, positive relations with others, autonomy, environmental mastery, pur-
pose in life, and personal growth. There was no significant difference in psychological well-being or all
six of the subscales from pre-treatment to post-treatment in the two control groups.
Conclusions: The findings demonstrate that MBCIST is an efficient method for improving the psycholog-
ical well-being of women referred to infertility clinics.
� 2018 Middle East Fertility Society. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Infertility is defined by the World Health Organization as the
‘‘lack of clinical pregnancy after 12 months of regular intercourse
to have children” [1]. A marked trend for delaying the time of
the first birth in both developed and developing countries has
increased the number of women seeking help for assisted repro-
ductive technologies [2]. A systematic review has reported that
the prevalence of infertility is 13.2% in the Iranian population [3].

Infertility is a critical major life problem and it affects the life of
infertile couples in all aspects [4]. Infertile couples face psycholog-
ical problems, such as with marital intimacy, sexual dissatisfaction,
and social relationship disturbance [5,6]. There is also some
evidence that infertility is often associated with impulsive angry
behaviors, feelings of isolation, low self-efficacy, and physical
complaints [7,8]. The prevalence of major depressive disorders,
using structured clinical interviews, has been reported to be 17%
of infertile women. In addition, it has been found that 26.8% of
infertile women meet the criteria for mood disorders and 9.8%
meet the criteria for dysthymia. Worry and anxiety are other emo-
tional consequences of infertility. Anxiety disorders were reported
in 23% of an infertile sample [9]. Research has categorized the
stress of infertile couples into five categories: the need for parent-
hood, rejection of a child-free lifestyle, social concerns, marital
relationship problems, and sexual concerns [10].

Segal et al. developed mindfulness-based cognitive therapy
(MBCT) [11]. Kabat-Zinn [12] defined mindfulness as ‘‘intentional
and nonjudgmental awareness, and paying attention in a particular
way: on purpose, in the present moment, and nonjudgmentally.”
MBCT consists of two skill sets: thought and mindfulness. The
skills taught in MBCT aim to help participants to identify and
accept negative thought patterns and to respond in intentional
ways. The aim of the cognitive therapy in MBCT is for an individual
to gain freedom from automatic reactions to thoughts, feelings, and
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events. The cognitive therapy in MBCT emphasizes the acceptance
of thoughts and feelings without judgment. The mindfulness skill
consists of teaching participants various stress management tech-
niques, including yoga and self-care techniques, in a systematic
way. MBCT also uses meditation practice to increase attention
and awareness [12]. Evidence indicates that MBCT reduces psycho-
logical problems anxiety and depression in women [13].

There are indications that psychological interventions improve
psychological problems in infertile women. Although previous
studies of infertile women have shown that cognitive behavioral
therapy improved depression symptoms, anxiety symptoms, social
functioning, marital concerns, sexual concerns, and self-efficacy
[14–17], there is limited information about MBCT and infertility.
Li et al. [18] reported the effect of a mindfulness-based interven-
tion on the quality of life of 58 women who were subjected to their
first in vitro fertilization treatment. They showed that women who
attended the intervention had a significant increase in mindful-
ness, self-compassion, and meaning-based coping strategies, and
in all domains of quality of life [18]. Furthermore, Sherratt and
Lunn [19] evaluated the effect of a group program of MBCT for nine
women with fertility problems who completed measures of well-
being before and after the treatment. They showed a clinically sig-
nificant improvement in their well-being scores [19]. Galhardo
et al. [20] examined the effect of a mindfulness-based infertility
program on the self-efficacy of 37 infertile women and they
reported that the intervention improved their skills and self-
efficacy to deal with infertility. They concluded that a
mindfulness-based program for infertility was an effective psycho-
logical intervention for women experiencing infertility [20].

According to Ryff’’s [21] model, psychological well-being is a
multidimensional construct and it is merely about happiness or
positive emotions. In this model, a good life is balanced and whole
and it engages in each of six aspects of well-being. Ryff’s factors of
psychological well-being include self-acceptance (accepting multi-
ple aspects of yourself; both good and bad qualities), personal
growth (seeing yourself as growing and expanding), purpose in life
(having aims and objectives for living), positive relationships with
others (close and valuable connections with others), environmen-
tal mastery (the ability to set and manage daily issues of life),
and autonomy (being self-determining and independent, and hav-
ing the ability to follow personal principles even if they disagree
with social demands and traditions) [21]. There is sufficient evi-
dence for the link between a lack of the six dimensions of Ryff’s
model of psychological well-being and mental illness [22,23].
Although a systematic review has demonstrated the negative
impact of infertility on psychological well-being [24], there is not
enough evidence of the efficacy of psychotherapies for improving
the psychological well-being of infertile women.

Despite a widespread belief in the value of MBCT for improving
psychological problems, relatively few studies have evaluated the
effectiveness of MBCT in the field of infertility [25]. No RCTs have
been published that have assessed the impact of group MBCT on
the promotion of Ryff’s psychological well-being in infertile
women. Therefore, in the current study, we tested the hypothesis
that MBCT would be a reliable method for improving the psycho-
logical well-being of infertile women.
2. Material and Methods

2.1. Participants

The study protocol was registered at the Iranian Registry of
Clinical Trials (IRCT2017021132321N2). All aspects of this protocol
were approved by the committee of Allameh Tabataba’i University.
The results related to effect of MBCT on quality of life published
previously [26]. Participants were recruited from infertile women
who had been referred to the Infertility and Health Reproductive
Research Center from 2015 to 2016. The eligibility criteria included
being interested in entering the study, having more than five years
of education, not currently participating in any psychotherapy
interventions, not currently practicing any meditation or relax-
ation technique, being willing to provide written informed consent,
and not beginning fertility treatment until 8 weeks later. In addi-
tion, patients with a history of major psychiatric disorders, such
as major depression disorder, manic depressive disorder,
schizophrenia disorder, and substance abuse disorder were
excluded from the study. A total of 146 women were invited to
participate in the study. Seventy-one women refused to enter the
study because they wanted to begin the ART procedure in <8
weeks. Fifteen women did not meet the other criteria to enter
the study. A total of 60 women who met the eligibility criteria to
take part in the study and who provided informed consent were
entered into the study. Fig. 1 shows the flow chart of participants
through each stage of the study.
2.2. Procedure

The 60 eligible participants were randomly allocated to an
experimental or control group. The randomization method, which
was prepared by a statistician, allocated the participants to the
control or experimental group in a 1:1 ratio in blocks of four,
according to a paper list-generated random assignment sequence
stratified by completing Ryff’s Well-Being Questionnaire at base-
line. The randomization was carried out by an independent
research assistant who was not involved in writing up the study
or the statistical analysis. Participants and researchers were not
blinded to the allocated condition. In addition, serial evaluations
of the patients’ questionnaires were performed by a staff member
who was blinded to the treatment status of the patients, using
Ryff’s Well-Being Questionnaire at two time points: at the begin-
ning of the study (baseline) and at post-treatment (8 weeks after
baseline).

Patients in the control group received routine ART care while
those in the experimental group received ART care plus
mindfulness-based cognitive infertility stress therapy (MBCIST).
In the beginning of the study, at baseline (pre-test), 15 patients
of the experimental group (Experimental 1) and 15 patients of
the control group (Control 1) were asked to complete Ryff’s Well-
Being Questionnaire. The other 15 patients of the control group
(Control 2) and 15 patients of the experimental group (Experimen-
tal 2) did not complete the questionnaire at baseline (pre-test). All
patients in the four groups (Control 1, Control 2, Experimental 1,
and Experimental 2) completed the questionnaire at the end of
the study (8 weeks after baseline).
2.3. Experimental design

The experimental group received MBCIST in eight group ses-
sions (120 min each) over 8 weeks. Each group consisted of 15 par-
ticipants. The MBCIST model treatment outline was based on a
combination of established mindfulness elements of the
mindfulness-based stress reduction (MBSR) method [12] and five
domains of specific stress in infertile women [27]. The program
drew on traditional mindfulness meditation techniques as well as
guided meditation (a daily activity related to infertility stress) in
order to address specific issues pertaining to infertile women.
The MBCIST sessions were constructed in a dynamic way to con-
sider the cognitive therapy-based domains of infertility stress dur-
ing the basic mindfulness examinations. The outlines of the eight
sessions are presented in Table 1.
www.manaraa.com



Fig. 1. Flowchart of the Subjects during trial.

Table 1
Demographic characteristics of the population study.

Experimental group Control group

E1(n = 15) E2(n = 15) C1(n = 15) C2(n = 15)
N (%) N (%) N (%) N (%)

Age (years)
<20 1 (7) 0 (0) 2 (13) 1 (7)
20–30 11 (73) 9 (60) 5 (33) 7 (47)
>30 3 (20) 6 (40) 8 (73) 7 (47)

Education (years)
<12 3 (20) 2 (13) 7 (47) 2 (13)
12 9 (60) 9 (60) 6 (40) 4 (27)
>12 3 (20) 4 (27) 2 (13) 9 (60)
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A female coach, who was trained in MBCIST by a supervisor (M.
Faramarzi) before the trial, conducted the sessions. The coach
taught the women through lectures, group work, and guided exer-
cise. To consolidate their knowledge, the participants were given
home exercises and were encouraged to write their exercises on
a daily record sheet. At the beginning of each session, the coach
asked the participants to perform mindfulness skills during the
class and described one person’s individual experience of mindful-
ness outside of the class. The coach then helped the participants to
document the corrected mindfulness skills.

The training consisted of five main mindfulness modules that
were based on each other and it was extended by the management
of the five basic women’s infertility stress problems. Therefore,
each mindfulness module was combined with the five main con-
cerns of infertile women. The first mindfulness module focused
on the basic requirements for mindfulness practice with several
basic exercises, such as breathing exercises and a body scan. In this
module, participants learned to keep their attention on one stress-
ful infertility experience and the need for parenthood. The second
module expanded the first module and consisted of paying atten-
tion to develop the ability to flexibly and intentionally switch from
one aspect of infertility stress (the need for parenthood) to another
(social concerns). The third mindfulness module emphasized the
acceptance of unchangeable events (a child-free lifestyle). The par-
ticipants learned to deal with failures of the ART procedure and liv-
ing without childbirth. The fourth mindfulness module focused on
the realization and nonjudgmental comprehension of the momen-
tum of thoughts, especially about social concerns, marital con-
cerns, and relationship concerns. The participants could discover
that the mind consists of the continual coming and going of
thoughts. In the fifth mindfulness module, the participants learned
to detach themselves from unwanted thoughts about the five
domains of infertility stress (the need for parenthood, rejection
of a child-free lifestyle, social concerns, marital relationship prob-
lems, and sexual concerns) by focusing on the present moment
with a nonjudgmental attitude. For individual practice, partici-
pants read printed copies of material about an important part of
the program (i.e., infertility stress), performed daily formal practice
for 30 min, and listened to a 20–60 min pre-recorded CD two times
per day over a period of 8 weeks [28].

2.4. Measures

The well-being of the infertile women was assessed using the
Persian version of Ryff’s Well-Being Questionnaire that has 84
www.manaraa.com



Table 3
Comparison of mean pairwise of psychological well-being with post-doc Sheffe model
in post -test.

groups Group j Mean
difference
(i – j)

Standard
errors

Significant

Experimental 1 Control 1 64.0000 11.39 <0.001
Experimental 2 �31.87 11.39 <0.001
Control 2 85.53 11.39 <0.001

Experimental 2 Control 1 95.87 11.39 <0.001
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items [27]. This scale was developed by Ryff [21]. This question-
naire evaluates six main components of psychological well-being
including self-acceptance, positive relations with others, auton-
omy, environmental mastery, purpose in life, and personal growth.
Participants answered each item on a six-point Likert scale ranging
from 1 ‘‘strongly disagree” to 6 ‘‘strongly agree.” The results related
to effect of MBCT on quality of life published previously [21]. In
this study, the overall mindfulness scale showed a high internal
consistency at the beginning and end of the study (.97).
Control 2 117.40 11.39 <0.001
Control 1 Control 2 21.53 11.39 <0.001
2.5. Data analysis

First, we assessed whether the four groups differed on any of
the demographic characteristics at admission to examine if the
two control groups and two experimental groups could be consid-
ered equivalent. Second, in order to test the efficacy of MBCIST on
the psychological well-being of infertile women between the
groups, the means of the four groups were compared post-
treatment with analysis of variance (ANOVA). In addition, we
conducted the Scheffe method post-test to examine the pairwise
comparisons. Third, in order to assess changes over time within
the Experimental 1 and Control 1 groups, we separately applied a
repeated measures ANOVA to the pre-test and post-test scores
for each group. Furthermore, we used an intention-to-treat analy-
sis to examine the data. The last-observation-carried-forward tech-
nique was used to handle missing data. The data were analyzed
with SPSS 20. P < 0.05 was considered a significant level.
3. Results

We hypothesized that the application of MBCIST would posi-
tively affect the well-being scores of infertile women. The demo-
graphic characteristics of the population are presented in Table 2.
More than half of the women were between 20 and 30 years old.
The majority of the infertile women (70%) had �12 years of educa-
tion, with 30% at the higher education level. There were no signif-
icant differences between the four groups at baseline in terms of
the demographic characteristics.

Table 3 shows the pre- and post-intervention means and stan-
dard deviations for the four groups in this study. The comparison
of the means at post-test for the total score of Ryff’s Well-Being
Questionnaire and the six subscales was performed with a series
of ANOVAs. Then, the Scheffe test was preformed post-hoc to com-
pare the pairwise means. The results of the ANOVA of the total
scores of Ryff’s Well-Being Questionnaire of the four groups
showed that there was a significant difference between the groups
post-treatment. The Scheffe test revealed that both MBCIST groups
reported higher total well-being scores than the two control
Table 2
Mean and standard deviance of psychological well-being of four groups in baseline and p

Well being Experimental group

Experimental 1 (n = 15)
Mean (SD)

Experimental 2 (n
Mean (SD)

Self-acceptance Baseline Post test Baseline Post-te
49.07 (5.338) 60.20 (10.67) – 68.33

Personal growth 54.20 (5.031) 65.20 (7.87) – 73.13

Relationship with other 54.93
(6.21)

66.80 (6.97) – 69.26

Environmental mastery 52.33 (4.62) 64.27 (9.49) – 69.73
Autonomy 48.40 (4.05) 60.60 (8.52) – 64.40
Purposeful life 56.00 (4.27) 66.80 (9.49) – 70.93
Total score of well-being 314.93 (15.56) 383.87 (47.61) – 415.73
groups (P < 0.05). There was no significant difference between
the means of the total well-being scores between the two control
groups (Table 3).

The ANOVA that compared the mean scores of the four groups
for the self-acceptance subscale showed that there was a signifi-
cant difference between the groups post-treatment. The Scheffe
test revealed that both MBCIST groups reported higher self-
acceptance scores than the two control groups (P < 0.05). There
was no significant difference between the means of the self-
acceptance scores between the two control groups. The mean com-
parison of the four groups for the personal growth subscale
revealed that there was a significant difference between the groups
post-treatment (P < 0.05). The Scheffe test revealed that both
MBCIST groups reported higher personal growth scores than the
two control groups (P < 0.05). There was no significant difference
between the means of the personal growth acceptance score
between the two control groups. In addition, both MBCIST groups
reported higher relationship with others scores than the two con-
trol groups post-treatment (P < 0.05). There was no significant dif-
ference between the means of the relationship with others score
between the two control groups post-treatment (P > 0.05). The
mean environmental mastery scores were higher in both MBCIST
groups than in the two control groups. There was no significant dif-
ference between the means of the environmental mastery scores
between the two control groups (P > 0.05). The results of the com-
parison of the post-treatment means revealed that both MBCIST
groups had higher autonomy scores than the control groups
(P < 0.05). There was no significant difference between the means
of the autonomy scores between the two control groups post-
treatment (P > 0.05). Furthermore, both MBCIST groups reported
higher purpose in life scores than the two control groups post-
treatment (P < 0.05). There was no significant difference between
the means of the purpose in life scores between the two control
groups post-treatment (P > 0.05).

A repeated measures ANOVA was used to test the effect of
MBCIST on psychological well-being in the Experimental 1 and
www.manaraa.com
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Control group

= 15) Control 1 (n = 15)
Mean (SD)

Control 2 (n = 15)
Mean (SD)

st BASELINE Post test Baseline Post-test
(4.04) 46.00 (9.20) 53.07 (7.32) – 47.27 (6.46)
3.270 52.67 (4.77) 53.93

(6. 91)
– 52.60 (5.64)

4.543 54.47
(6.34)

54.13 (5.71) 52.27 (5.89)

3.751 51.73 (6.54) 53.40 (5.24) 52.20 (5.29)
4.564 47.13 (4.32) 50.93 (6.49) 48.07 (9.24)
2.549 54.80 (5.80) 54.40 (5.04) – 53.87 (3.56)
10.05 306.80 (24.75) 319.87 (24.55) 298.33 (30.31)
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Control 1 groups. The repeated measures ANOVA of the experi-
mental group showed that MBCIST improved total psychological
well-being and all of the six subscales from baseline to post-test
(P < 0.05). The control group did not show an improvement in
well-being or all of the six subscales from pre-treatment to post-
treatment (P > 0.05).

4. Discussion

This study demonstrated that significant improvements in the
well-being of infertile women can be achieved through the use of
MBCIST. The MBCIST was successfully applied in the infertility
field. As expected by our hypothesis, the MBCIST group had signif-
icantly better aspects of psychological well-being compared to the
control group. The MBCIST influenced the total scores of psycho-
logical well-being in infertile women. Our study is the first RCT
study to show that MBCIST improves the psychological well-
being of infertile women. Few published studies have reported
the effects of psychotherapy on Ryff’s six domains of well-being
in infertile women, and no previous studies have used an RCT.
One study described the effectiveness of MBCT in nine women with
infertility, in which the women completed measures of well-being
and psychological distress before and after the program. The
results showed that the well-being scores of the infertile women
were improved [19].

However, the improvement of psychological well-being after
MBCT is in line with previous research [29–32]. The results of a
study of 171 adults showed that there was an improvement in psy-
chological well-being and a reduction in stress from pre- to post-
mindfulness-based stress therapy [30]. A study revealed that
mindfulness training can be developed to empower clients in the
ways to nurture their own psychological well-being [31]. Contrary
to our results, Kingston et al. reported that six (1 h) sessions of
mindfulness skills did not increase mood scores or the psycholog-
ical well-being of students [32].

This study demonstrated that MBCIST improves self-acceptance
in infertile women. In one study, in which 167 college students
completed two measures of mindfulness and unconditional self-
acceptance, a positive correlation was reported between mindful-
ness and unconditional self-acceptance [33].

In a cross-sectional study of 415 college students, which exam-
ined the relationship between mindfulness and depressive symp-
toms, it was found through structural equation modeling that
self-acceptance was the strongest mediator of mindfulness and
depression [34].

The significant impact of MBCIST on the improvement of
positive relations with others is in line with some previous
research. One study found that greater practice of mindfulness
predicted the improvement of the relationship stress [35]. In
addition, mindfulness was a positive predictor of interpersonal
closeness [36].

In accordance with our hypothesis, the results showed the effi-
cacy of MBCIST for the improvement of autonomy in infertile
women. In one research study has shown that mindfulness medi-
tation can increase the sense of control [37].

In accordance with our hypothesis, the MBCIST group had sig-
nificantly better scores for environmental mastery compared to
the control group. In one study that hypothesized that mindfulness
could enhance the efficacy of health coaching, it was found that
mindfulness therapy for 8 weeks could increase the participants’
environmental mastery [38]. The MBCIST produced changes in
the purpose in life of the women with infertility. In addition, we
observed a significant effect of MBCIST on the personal growth of
the infertile women. One study has assessed the effect of an MBSR
program on the improvement of post-traumatic growth in patients
with cancer. Sixty outpatients with cancer attended the 8-week
MBSR program and it was found that they had improved on the
items of spirituality, anxiety, and purpose in life [39].

The considerable effect of MBCIST on the improvement of the
psychological well-being of infertile women may be related to
the nature of both the infertility disease and psychotherapy. The
MBCIST focused on the five major domains of stress (need for par-
enthood, rejection of a child-free lifestyle, social concerns, marital
relationship problems, and sexual concerns) in infertile women.
Stress plays an important role in the well-being of women with
infertility [10]. Previous studies have provided strong support for
the efficacy of MBCT in the reduction of stress [40]. As with many
applications of mindfulness and related meditation techniques,
framing MBCT within a relaxation or stress coping context can play
a large role in improving psychological well-being. Moreover,
mindfulness might regulate factors of personal functioning, such
as mood, the self-concept, and anxiety, that affect the improve-
ment of psychological well-being [34]. Another key aspect of MBCT
involves helping patients to recognize how stress may exacerbate
their negative affect, and it provides individuals with a heightened
ability to simply observe their thoughts, feelings, and experiences
in order to disengage automatic and often dysfunctional reactivity,
and then allows them to work with more balanced relationships
with themselves. This linking process may be an important key fac-
tor of the therapeutic mechanism. A release from stress may
improve the regulation of emotional affect and have the central
healing effect of the improvement of psychological well-being in
women with infertility. Thus, it seems that coordination between
the method of MBCT and the nature of infertility may contribute
to the successful results of MBCIST.

Due to some limitations, the generalization of our results
should be made with caution. First, the sample size was small,
and we recommend further research with a larger sample. Second,
the MBCIST group received more treatment, and the positive
results obtained may be due to the additional treatment (i.e., more
contact) rather than to anything specific about MBCIST. Further
research is needed with a control group of women with infertility
who receive a placebo group therapy. Moreover, further research is
necessary to compare the effect of MBCIST to other psychothera-
pies, such as cognitive-behavioral therapy, in women with infertil-
ity. Third, our results were obtained from self-report measures.
Future study of the clinical improvement of psychological well-
being with MBCIST is recommended. Fourth, our study did not
include a follow-up of the patients. As such, the effect of MBCIST
over a long period of time was not reported in this study. To ana-
lyze the longitudinal effects of how the MBCIST might prevent
future stressors from arising due to infertility, follow-up measures
of stress after 6 and 12 months should be explored in further
research. Fifth, the participants were not blind to their treatments,
and this may have been amplified by a recruitment bias. Since the
participants knew in advance that the study would explore the
effect of MBCIST on their psychological well-being, it is possible
that those who accepted the therapy anticipated a beneficial effect
and already believed in the benefits of the model. This may have
affected the way that they rated their psychological well-being at
the end of the study. Further research is needed to assess the
change with a placebo group. Sixth, we did not measure homework
compliance despite there being regular homework assignments for
the participants.

In conclusion, in accordance with previous research, we found
significant effects of mindfulness. The MBCIST improved the
psychological well-being of infertile women, including their self-
acceptance, positive relations with others, autonomy, environmen-
tal mastery, purpose in life, and personal growth. These results
may be important for health professionals, especially those who
work in infertility centers. This study supports the implications
of MBCIST for the promotion of the psychological well-being of
www.manaraa.com
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women with infertility. Furthermore, an economic evaluation of
the addition of MBCIST to medical therapy for infertile women
who are beginning ART would be useful.
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