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Abstract

Purpose The purpose of this study was to examine the effects
of psychosocial interventions on the mental health, pregnancy
rates, and marital function of infertile couples undergoing in
vitro fertilization (IVF), as determined through RCT studies.
Methods Using the electronic databases PubMed, EMBase,
Cochrane Library, CINAHL, PsycInfo, and CAJ, a systematic
literature search was conducted in July 2015. MeSH terms,
key words, and free words such as “infertility,” “fertilization
in vitro,” “psychotherapy,” “intervention,” “anxiety,” “depres-
sion,” and “marital satisfaction” were used to identify all po-
tential studies. The quality of the studies that were included
was assessed using the risk of bias assessment tool developed
by the Cochrane Back Review Group. Descriptive analysis
was adopted to synthesize the results.

EENT

Capsule A complex intervention, based on sound evidence, should be
developed targeting both females and males of infertile couples
undergoing IVF treatment, particularly during the stressful period of
waiting for the results of the pregnancy test result and after failed cycles.
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Results A total of 20 randomized controlled trials were in-
cluded in this review. There were reports of positive effects
on the anxiety levels, pregnancy rates, or marital function of
infertile couples in six studies that adopted different psycho-
social approaches, including mind body intervention (Eastern
body-mind-spirit, Integrative body-mind-spirit, and Mind/
body intervention), cognitive behavioral therapy, group psy-
chotherapy, and harp therapy. However, there were methodo-
logical or practical issues related to measurement points and
attrition rates in these studies. None of these interventions
were found to be efficacious in relieving the depression or
stress of individuals or couples undergoing IVF treatment.
None of the included studies tackled or measured the mental
health status of the couples during the most stressful time of
waiting for the pregnancy results of their treatment.
Conclusions A complex intervention, based on sound evi-
dence, should be developed targeting both females and males
of infertile couples undergoing IVF treatment, particularly
during the stressful period of waiting for the results of the
pregnancy test result and after failed cycles.

Keywords Infertile couples - In vitro fertilization - Mental
health - Pregnancy rate - Psychosocial intervention -
Systematic review

Background

It has been widely recognized that infertility affects a couple
physically, emotionally, and socially [1]. When couples start
seeking infertility treatments, there will be added suffering be-
cause of intrusive medical inquiries and procedures [2]. About
3 % of such couples will receive a recommendation to undergo
assisted reproductive technologies (ARTs), and more than 99 %
of these recommendations will be for in vitro fertilization (IVF)
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[3]. Infertile couples usually resort to IVF treatment only after
they have exhausted other options. Although IVF provides new
hope to these couples, it also brings a great burden because of
the low success rate of IVF, at 18.4-20.3 % (for frozen embryo
transfer and fresh aspiration, respectively) [3] .

In terms of the effects of infertility at the level of the indi-
vidual, it has been reported that women undergoing I'VF treat-
ment experienced elevated levels of anxiety and depression
during the pre-IVF treatment period, on the day of the retrieval
of oocytes, during the transfer of embryos, and in the 2-week
period of waiting for the results of the treatment [4—6]. The
men of infertile couples also reported elevated levels of de-
pression before the treatment and during the period of waiting
for the results of the pregnancy test [7-9], although they were
usually less involved or affected by the IVF cycle [9-11].

Studies have also explored the effects of the mental status
of infertile couples on the outcome of their IVF treatments.
Two systematic reviews with a meta-analysis of the predictive
effects of psychological stress on the outcome of IVF treat-
ments were inconclusive [12, 13]. In the first review, 31 pro-
spective studies from 1978 to 2010 involving a total of 4902
participants were examined. It was concluded that there were
small but significant associations between pre-treatment
stress/distress and reduced pregnancy outcomes [12]. The oth-
er review of 14 prospective studies from 1985 to 2010 involv-
ing a total of 3583 infertile women found no association be-
tween pre-treatment anxiety or depression and the pregnancy
outcomes of IVF treatment [13]. Nevertheless, the relationship
between psychological stress and the pregnancy outcomes of
IVF treatment deserves further exploration.

With regard to the effects of infertility at the couple level,
studies have revealed that infertile couples have lower levels of
marital satisfaction [14, 15]. Specifically, couples undergoing
IVF reported much poorer marital quality than did fertile couples
[5]. A study reported that regulars (couples who had received
treatment for infertility for more than two but less than 5 years)
and persisters (couples who had undergone treatment for 5 or
more years) were less happy with their marriage than beginners
(couples in the first 2 years of treatment) [ 16]. It was also reported
that there were significant differences among infertile couples in
different stages of medical treatment with regard to psychological
distress and marital stress, including couples in the phases of pre-
diagnosis, beginning treatment, receiving regular treatments,
persisting in treatment, and concluding the treatment [14].

Reviews of psychological interventions

A variety of psychosocial interventions have been conducted
for infertile women/couples receiving IVF treatment in an
attempt to improve their mental health, pregnancy rates, and
marital function. Four systematic reviews were conducted in
2003, 2005, 2009, and 2015 to examine the effects of various
psychosocial interventions on infertile patients undergoing
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fertility treatments [17-20]. The four reviews included studies
targeting infertile patients across different stages of infertility
treatments, from first-line treatments to ARTs. The four re-
views also included non-randomized controlled trials, and
three of the reviews included studies with no comparison
groups [17, 18, 20]. The conclusions derived from these re-
views were inconsistent. The two more recent reviews report-
ed contradictory results on the effects of interventions on emo-
tional distress and pregnancy outcomes, but both reported
some effects, although non-significant, on interpersonal or
marital function [19, 20].

As RCT is the gold standard of research, allowing one to
ascertain that results of a study are due to the intervention [21],
the shortcoming of these reviews was their inclusion of non-RCT
studies. Thus far, there has not been a review focusing exclusive-
ly on RCT studies in exploring the efficacy of psychosocial in-
terventions on patients/couples undergoing IVF treatment.

The purpose of the present review is to examine the effects of
RCT studies of psychosocial interventions on the mental health,
pregnancy rates, and marital function of patients/couples under-
going IVF. The findings of this review may provide healthcare
professionals and researchers with information on the effective-
ness and effect size of psychosocial interventions and on the
implications for clinical practice and future research studies.
The results will also inform the direction of the development of
an intervention aimed at improving the experiences of infertile
couples when undergoing IVF treatment.

Methods
Literature search strategy

Using the electronic databases PubMed (1966+), EMBase
(1974+), Cochrane Library (1968+), CINAHL (1982+),
PsycInfo (1806+), and CAJ (China Academic Journal Full-
text Database, 1915+), a systematic literature search was con-
ducted in the second week of July 2015. No language or time
restrictions were set for this search. MeSH terms, key words,
and free words such as “infertility,” “fertilization in vitro,”
“sperm injections,” “intracytoplasmic,” “psychotherapy,” “in-
tervention,” ” “anxiety,” “depression,”

rate,”

EEINT3 EEINY3

program, pregnancy
marital relationship,” and “marital function” were used
to identify potential studies. The full search histories were listed
in Supporting Information Table S1. The references of the arti-
cles selected for review, and other related systematic reviews
were also screened to further check for relevant articles.

Selection of studies for review and inclusion and exclusion
criteria

The comprehensive literature search yielded a total of 1613
citations, with three additional records identified through a
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hand search. After duplicate entries were removed, 1182 arti-
cles remained. The abstracts of these publications were
screened, and 1130 papers that did not meet the inclusion
criteria were excluded. The remaining 52 articles were further
assessed for eligibility.

The criteria for studies to be included in this review were the
following: the use of randomized controlled trials (RCT); a
target population of infertile patients/couples planning to
undergo/undergoing IVF/intracytoplasmic sperm injection
(ICSI) treatment who had received a psychosocial intervention;
and published in English or Chinese in a peer-reviewed journal.
The articles published in Chinese must be included in the
Chinese Science Citation Database (CSCD). In this review,
psychosocial interventions refer to any intervention that focuses
on psychological or social factors rather than biological factors
[22]. The criteria for exclusion were as follows: studies involv-
ing patients undergoing intrauterine sperm insemination; stud-
ies that do not provide detailed information on the duration and
number of sessions of interventions; and studies that were pub-
lished in conference supplements or proceedings.

A total of 32 were excluded for the following reasons: not a
psychosocial intervention study (n=3), a report of a study
protocol only (n=2), published in conference supplements
or proceedings (n=4), published in a language other than
English or Chinese (Iranian, n=2), not involving RCTs
(n=12), not targeted at infertile patients/couples undergoing
IVF (n=4), a repeated report on the same population as that of
another study (n=3), and no full text of the study available
(n=2). As aresult, a total of 20 RCT studies on psychosocial
interventions for patients/couples who underwent IVF were
included in this review. The selection procedures for this study
are presented in Fig. 1.

Assessment of the quality of the reviewed papers

The quality of these studies was assessed using the risk of bias
assessment tool developed by the Cochrane Back Review
Group [23]. The tool consists of 12 items, presented in
Supporting Information Table S2. Each item can be evaluated
as “yes,” “no,” or “unsure,” with “yes” referring to a low risk
of’bias [23]. A study can be regarded as being of “a low risk of
bias” when six or more items are rated as “yes” and no fatal
flaws are identified [23]. In this review, two reviewers inde-
pendently assessed the quality of the studies according to the
appraisal checklist.

Data extraction

The following key components of the included studies were
extracted and tabulated by the same two reviewers: (1) general
information: first author, year of publication, and country of
origin; (2) number of couples, males or females; (3) charac-
teristics of the intervention: types, timing, numbers and

duration of sessions, duration of intervention, format, persons
responsible for delivery, and measurement points; and (4) the
efficacy of the interventions (outcome measures): anxiety, de-
pression, stress, other psychosocial findings, and pregnancy
rate (Table 1). In the case of significant results, estimates of
effect size (Cohen’s d) are presented. The senior correspond-
ing author met with the two reviewers to resolve any disagree-
ments between the latter. Descriptive analysis was adopted to
synthesize the results.

Results
General information of the studies

The 20 studies included in this review were published be-
tween 1993 and 2014 and conducted in 14 different countries
or regions. Half of the studies had been conducted in Europe
(n=10): including the Netherlands (n=3), UK (n=2),
Denmark (n=1), France (n=1), Greece (n=1), Italy (n=1),
and Switzerland (n=1); five in Asia: Hong Kong (n=2),
Mainland China (n=1), Taiwan (n=1), and Iran (n=1); and
the others in the USA (n=3), Brazil (r=1), and South Africa
(n=1). Among the 20 studies that were included, only the
study conducted in Mainland China had been published in
Chinese [43].

Characteristics of the participants

Five studies focused on infertile couples as dyads, with an
average sample size of 113 couples (range, 40-200) and a
mean age of 32.9 years (32.0-34.4 years old). Fourteen stud-
ies focused on women of infertile couples, with a mean sample
of 144 (range, 31-377) and a mean age of 33.7 (30.3-36.0),
with the women in the study from Hong Kong being the
oldest, at a mean age of 36.0 years [27]. The 14 studies also
provided information on the duration of the diagnosis of in-
fertility, ranging from 1.5 to 6.2 years (mean, 3.92 years). One
focused on individual women or men of infertile couples, with
a total of 82 participants, with a mean age of 33.17 years
(range, 23-43) [39].

Methodological quality and risk of bias of the included
studies

The outcomes of the quality assessment for the 20 RCT stud-
ies are presented in Supporting Information Table S2. The
methodological quality of these studies was reasonably good.
All but one of the studies met at least six criteria and were
considered as being of “low risk of bias” according to the
Cochrane assessment tool [23]. The one study with five items
in the appraisal checklist that were rated “yes,” conducted by
Connolly et al. in the UK [30], was the only study that had
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Fig. 1 Literature search and

study selection

Records identified through searching
databases and other sources

Additional records
identified through other

(n=1613) sources (n=3)

Identification

Records after duplicates removed
(n=1182)

A 4

Screening

Records screened

Records excluded
for not meeting inclusion
criteria (n=1130)

A 4

(n=1182)

Articles excluded (n=32)

A 4

Eligibility

Full-text articles assessed for

-Non-psychosocial
intervention (n=3)

-Study protocol (n=2)
-Published in supplements or

eligibility
(n=52)

A 4

proceedings (n=4)

-Not in English (n=2)
-Study design (n=12)
-Studies not pertinent to
\ 4 targeted patients (n=4)

Included

Studies included in a
quantitative synthesis

-Same population (n=3)
-Not available (n=2)

(n=20)

been published in the 1990s, but it met the criteria for
inclusion.

The method of randomization was adequately described in
12 studies. The concealment of the allocation was appropri-
ately described in nine studies. Due to the nature of the inter-
vention, the blinding of the participants, care providers, and
outcome assessors was only adopted in five, four, and seven
studies, respectively.

The dropout rate was described and deemed to be accept-
able in 13 of the included studies. The reasons for refusing to
participate in the study or for dropping out included the fol-
lowing: medical reasons (poor treatment response, zero em-
bryos transferred, or treatment cancellation), no need for fur-
ther counseling, excessive time commitment, dislike of study
tasks, financial considerations, and spontaneous pregnancy or
adoption. Only five studies reported that all of the participants
randomized in trials had been analyzed by intention to treat.
No trial was suggestive of selective outcome reporting. All of
the studies reported similarities between the intervention and
control groups in baseline characteristics. The majority of the

@ Springer

studies (19 studies) mentioned that co-interventions or similar
interventions were avoided. The compliance of the partici-
pants was acceptable in 14 studies. All of the trials reported
a similar timing between the groups in the measurement of
outcomes.

Characteristics of the interventions

A total of 14 different types of interventions were adopted in
the 20 RCT studies included in this review. They can be clas-
sified into five categories: cognitive behavioral therapy (CBT)
(n=3), mind-body intervention (MBI) (n=3), counseling
(n=4), positive reappraisal coping therapy (n=2), and other
psychosocial interventions (n=38). These other psychological
interventions included hypnosis, Internet-based interventions,
crisis interventions, expressive writing, harp therapy, written
emotional disclosure, telephone emotional support, and group
psychotherapy. The interventions were conducted at different
time-points in the IVF treatment cycle, including six studies at
the wait-listed period, two during embryo transfer, four at the
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2-week waiting period before the pregnancy test, and eight
throughout the whole treatment cycle.

The number and duration of the sessions for each interven-
tion varied. For CBT, the number of sessions ranged from 5 to
15 (mean 10.7 sessions) over 5 weeks to 4 months, with each
session lasting for 1 to 2 h per session. MBI ranged from four
to ten sessions (mean six sessions), with 2 to 3 h per session
and over 4 to 10 weeks. Counseling ranged from one to three
sessions (mean 2.3 sessions), and each session lasted for 1 to
1.5 h for 1 to 28 days. Coping therapy was by means of
reading cards for at least twice a day for 14 days. Disparities
in terms of numbers and duration of sessions were also seen in
the other psychosocial interventions also showed (details are
given in Table 1).

Most of the interventions were delivered face to face
(n=13). The rest were self-administered activities (expressive
writing, n=2; reading cards, n=2), emotional support through
telephone and video viewing (n=2), or delivered through the
Internet (n=1). The 13 face-to-face interventions included
females in a group intervention (n=>5), females on an individ-
ual basis (n=3), couples in dyads (n=3), and couples in a
group intervention (n=2). Apart from the five self-
administered or internet-based interventions, the 15 interven-
tions were delivered by psychologists (n=4), practitioners
trained in MBI (n=3), music therapists (z=1), counselors
(n=3), social workers (n=2), embryologists (n= 1), and hyp-
notists (n=1).

Intervention components

The main components of the psychosocial interventions in-
cluded in the 20 studies were psycho-education, skill training,
emotional support, and cognitive restructuring (Table S3).

The psycho-education refers to the provision of informa-
tion about medical treatments and the reciprocal influence
between physical and psychological status. Five intervention
studies included a psycho-educational element [24, 26, 37, 38,
43], although in other studies this is usually conveyed as rou-
tine care. Training in a variety of skills was provided, includ-
ing instruction in stress reduction techniques [25, 27, 28],
relaxation techniques and exercise [24, 25, 27-29, 38, 43],
communication skills [25, 43], coping strategies [34, 35],
and problem-solving techniques [25]. The emotional support
that was employed mainly focused on emotional expression
and sharing. Participants were encouraged to talk or write
down their feelings, thoughts, expectations, or difficulties
[30-33, 39, 41, 42], or share in groups [25, 26, 37, 43], and
support was provided flexibly according to the needs of the
patients [30-33, 37, 42, 43].

A total of five studies adopted cognitive restructuring to
deter negative thoughts and to establish positive thoughts or
beliefs [24-26, 29, 43]. Other components such as health be-
havior modification was also adopted in one intervention
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study [29]. Other psychotherapies, such as hypnosis [36]
and harp therapy [40], were used to improve the psychological
status and clinical outcomes of IVF patients.

Efficacy of the interventions

A variety of outcomes were measured to evaluate the efficacy
of the interventions, including anxiety, depression, stress, oth-
er psychological outcomes, pregnancy rates, and marital func-
tion. Among all, anxiety and depression were regarded as the
two indicators most sensitive to the stress-induced activation
of the hypothalamic-pituitary-adrenal axis [44].

Anxiety

Of the 20 RCTs, 15 examined the effects of interventions on
the anxiety levels of infertile patients who had undergone IVF
treatment. The anxiety levels of patients/couples were mea-
sured using the State-Trait Anxiety Inventory (STAI) [27, 28,
30, 32, 36-38, 40, 41, 43], the Hospital Anxiety and
Depression Scale (HADS) [31, 35], the Beck Anxiety
Inventory (BAI) [33], the short-form Depression Anxiety
Stress Scale (DASS-21) [25], and the Symptom Rating Test
(SRT) [26].

Only four RCT studies reported significant positive effects
from the interventions when compared to the control group
[27, 28, 40, 43]. All four of these studies were targeted at
women. A study conducted in Hong Kong reported that wom-
en who had received a four-session, 3-h Integrative Body-
Mind-Spirit intervention during the waiting period before the
cycle had significantly lower levels of state anxiety on the day
of ovarian stimulation (T1) and embryo transfer (T2) (state
anxiety, T1 d=0.59, T2 d=0.46; trait anxiety, T1 d=0.29;
T2 d=0.29) [28]. Similar findings were reported in another
study conducted by the same authors that adopted an Eastern
Body-Mind-Spirit intervention [27]. It is worth noting that
both studies did not follow up on the effects of the intervention
on anxiety levels at the period of pregnancy testing.

A study conducted in China indicated that women who
attended a six-session, 3-week Group Psychotherapy program
during IVF treatment reported experiencing lower levels of
anxiety at the end of intervention (d=0.46) [43]. However,
the time-point of post-test was not clearly reported. It is un-
clear whether the pregnancy results were disclosed at post-test
[43]. Another study involving 180 American women under-
going embryo transfer revealed that the women had significant
lower levels of state anxiety after a 20-min session of harp
therapy (d=0.457). There was no effect on trait anxiety [40].

Apart from the above four studies, the effects on anxiety
within the intervention group have been described in two
studies in which CBT (d=0.95) and counseling (d=0.34)
were adopted [25, 33]. Another study revealed that there
was no significant difference between the effects of hypnosis
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and diazepam on anxiety levels in women undergoing embryo
transfer [36]. The remaining eight studies showed no effects
on the anxiety levels of patients undergoing IVF treatment
[26, 30-32, 35, 37, 38, 41].

In short, 4 out of 14 studies (28.6 %) showed a medium
effect size (range, 0.46-0.59) on the level of state anxiety.
However, none of these intervention studies examined anxiety
levels during the 2-week waiting period for a pregnancy test,
recognized as the most difficult period for infertile couples [4].
It is also important to note that men of infertile couples were
not included in these intervention studies.

Depression

Nine of the 20 RCT studies measured the effects of interven-
tions on depression. Depression was measured using the
HADS [31, 35], Beck’s Depressive Inventory (BDI) [32,
33], Zung’s Self-Administered Depression Scale (Z-SDS)
[38], the Self-Rating Depression Scale (SDS) [43], DASS-
21 [25], the Profile of Mood States-Bipolar form (POMS)
[30], and the SRT [26].

None of these nine studies showed that the interventions
had significant effects on the depressive symptoms in IVF
patients compared with those in the control group [25, 26,
30-33, 35, 38, 43]. One of these studies with a small sample
size of 31 women reported that the 15-session CBT interven-
tion lasting for 4 months had a demonstrated effect (d=1.64)
on the depression level within the intervention group [25],
although the difference between the intervention and control
groups did not reach statistical significance.

Stress

Stress was measured in five RCT studies using the IVF stress
inventory (SI) [30], the Fertility Problem Stress Scales (FPSS)
[39], the short-form DASS-21 [25], the Infertility and Strain
Scale (ISS) [41], and the Perceived Stress Scale (PSS) [42].
These studies explored the effect of interventions on the stress
levels of patients undergoing IVF treatment [25, 30, 39, 41,
42], but in no study was a significant difference in stress level
demonstrated between infertile patients in the intervention and
control groups. Two of these studies adopting CBT and
Expressive Writing Intervention showed positive effects
(CBT, d=1.92; EWI, d=0.46) on the stress level within the
intervention group, while no significant difference was found
when compared to control groups [25, 39]. It is worth noting
that only 31 participants were analyzed in these two studies
(intervention group, n= 15, control group, n=16) [25, 39].

Other psychological outcomes

Apart from the above-mentioned outcomes that were mea-
sured, a total of 14 other psychological outcomes were

measured in the included studies. Four studies showed inter-
ventions that had positive effects on five different measures,
including the decreased importance of childbearing (post-test,
d=0.41; follow-up, d=0.59) [28], reduced negative affect
(follow-up, d=0.35) [28], improved positive affect (follow-
up, d=0.20; group by time interaction, F[1,2652]=16.15)
[28, 35], enhanced hardiness (d=4.99) [25], and increased
dispositional optimism (helpfulness, d=0.69; suitability,
d=0.71; confidence, d=0.66; enduring effects, d=0.71; feel-
ing positive, d=0.83; future plans, d=0.73; sustained coping,
d=0.70) [34]. The interventions that were adopted were the
Integrative Body-Mind-Spirit intervention [28], the Positive
Reappraisal Coping intervention [34, 35], and CBT [25].

However, eight studies reported no significant differences
between the intervention and control groups regarding 11
measured outcomes. These measures included negative affect
[35, 41], positive affect [41], the use of coping strategies [33,
38], psychological uneasiness [26], general psychological
state [30], self-esteem [30], mood state [30], distress [31],
patient empowerment [37], psychological responses [38],
and infertility-related concerns [41].

Pregnancy rates

Ten studies examined the effect of psychosocial interventions
on the pregnancy outcome of women who had undergone IVF
treatments. Only two studies reported positive effects [24, 29].
The study involving 188 couples found that after five sessions
of brief CBT, the pregnancy rate was much higher (4=0.43) in
the intervention than in the control group [24]. Another study
using group MBI for infertile women before they had started
their first IVF cycle indicated that the pregnancy rates of MBI
participants were higher in the second IVF cycle (d=0.82)
than those for the control group [29]. However, the high rates
of attrition for the samples, 34 % for brief CBT and 32.2 % for
MBI, might have affected the interpretation of the results in
the two studies.

The other eight studies reported no significant difference in
pregnancy rate between the intervention and control groups
[27, 28, 35-37, 40, 41, 43]. Moreover, in one of these six
studies, ironically the non-participants of the RCT study re-
ported significantly higher pregnancy outcomes when com-
pared with those participating in the written emotional disclo-
sure intervention and those in the control group [41].

Although the differences between groups did not reach
statistical significance, three of these eight studies [28, 37,
41] have been regarded as having positive and promising ef-
fects on pregnancy rates in a recent review [20]. The effect
sizes of these interventions, including MBI, written emotional
disclosure, and Internet-based intervention, have also been
pooled using meta-analysis [20].

In summary, among the ten studies, only two (25 %) indi-
cated significant effects on the pregnancy rate, with effect
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sizes ranging from 0.43 to 0.82 (Cohen’s d), by adopting brief
CBT and MBI, respectively.

Marital function

Only 1 of the 20 RCTs included marital function as an out-
come measure. Marital function was measured using the
Kansas Marital Satisfaction Scale (KMS) [28]. The
Integrative Body-Mind-Spirit intervention study indicated that
women in the intervention group reported higher marital sat-
isfaction than those in the control group at the 1-month fol-
low-up (on the day starting ovarian stimulation) (d=0.29),
while there was no significant effect at post-treatment [28].
The components of the intervention were thought to be re-
sponsible for such an outcome. They included group sharing
about effective marital communication and discussions
among the couples about their values and expectations of
treatment. It should be noted that the men of these infertile
couples were not recruited to take part in the study.

Overall effects of psychological interventions

It is concluded that, overall, these interventions had positive
outcomes for patients undergoing IVF treatment, including
improved anxiety, other psychological outcomes, pregnancy
rates, and marital function. However, none of these interven-
tions demonstrated positive effects on the anxiety and depres-
sion of patients or couples during the time that they were
waiting for the pregnancy results of their treatment. More
studies are needed to explore the evidence on the effects of
these interventions on pregnancy outcomes and marital func-
tion. The other psychotherapies, including harp therapy and
hypnosis, were effective in reducing anxiety levels specifical-
ly during the procedure of embryo transfer. Coping therapy
could be used to enhance the positive effect during the waiting
period before the pregnancy test.

Discussion

The results of this review indicate that CBT, MBI, counseling,
and coping therapy are the most frequently adopted psycho-
logical interventions for infertile women and men of infertile
couples. Generally speaking, no positive effects on outcome
measures have been reported for simple counseling interven-
tions. Coping therapy was found to be effective only in im-
proving the positive emotions of couples. The approaches of
CBT and MBI showed some positive effects on anxiety, preg-
nancy rates, or marital function in four studies. However, there
were methodological or practical issues in these studies relat-
ing to measurement points and attrition rates that must be dealt
with, before there can be any assurance about the effects of the
psychosocial interventions.

@ Springer

The timing of outcome measures is one aspect that one
should be cautious about when interpreting the results of these
interventions. Two studies that adopted the MBI approach
reported that it was effective at reducing anxiety at the start
of the period of ovarian stimulation (post-test assessment) [27,
28], when patients usually exhibit only slightly higher anxiety
than normal [4]. However, the 2-week waiting period for the
pregnancy test, regarded as the most difficult time of the IVF
treatment, was not examined [4]. There is similar concern
about the effect of the intervention on the marital function of
couples who were assessed on the day that the embryo was
transferred [28]. At this time-point, couples have not yet re-
ceived the result of the pregnancy test, which could be a chal-
lenge to the marital satisfaction of the couples. It is concluded
that the effects of MBI on the anxiety and marital function of
infertile couples during IVF treatment cannot be confirmed.

Another aspect to be cautious about when interpreting re-
sults is the high attrition rate in these intervention studies. Two
studies reported that pregnancy rates were enhanced by
adopting the brief CBT and MBI [24, 29]. However, only
70 % of couples had attended at least two out of five group
sessions of CBT [24] and only 9 % of the participants had
taken part in at least one half of the MBI sessions at the start of
cycle 1 (76 % at cycle 2) [29]. One of the eight studies that
examined pregnancy outcomes reported that the women who
had refused to participate the study had a higher pregnancy
outcome than those in the intervention and control groups
[41]. No conclusion can be reached on the efficacy of CBT
and MBI on pregnancy outcomes.

This review of studies revealed several areas in need of
improvement in future psychological interventions for infer-
tile couples, namely, the target sample, components, and
timing of the interventions, the time-point of outcome mea-
surements, and the therapists involved the interventions.

First, supportive interventions should target infertile cou-
ples at the dyad level instead of at the individual level of men
or women. A systematic review has revealed that couples who
underwent IVF treatment suffered from the stressful experi-
ence as dyads [45]. Also, the depression score of men has been
identified as an independent predictor of a reduced likelihood
of clinical pregnancy [46]. However, 13 out of the 20 (65 %)
RCT studies in this review neglected the men of infertile
couples.

Second, interventions should include a component to en-
hance the marital function of the couples. Although the rela-
tionship between two partners and the support that they give to
each other play an important role in the way that couples cope
with IVF treatment [47], only one study in this review includ-
ed the enhancement of marital satisfaction in the intervention
[28]. All other intervention studies neglected this important
aspect of couple support.

Third, a psychological intervention should also be provided
to infertile women and men who have undergone IVF, after
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the disclosure of a negative pregnancy result. Studies have
reported that when IVF treatments are unsuccessful, heart-
break, shock, and psychological trauma can be long-lasting
for the couples [40, 44]. However, none of the interventions
in the included RCT studies provide support to ease the psy-
chological distress of couples after the disclosure of a negative
pregnancy result.

Fourth, the time-points for measuring outcomes of inter-
ventions should be carefully selected. None of the included
studies measured the psychological outcomes of interventions
during the hardest 2-week waiting period of IVF. Also, the
outcome measured at the end of the treatment cycle could be
affected by a positive pregnancy result. One of the studies
included in this review reported that women had a lower level
of anxiety at the end of the 3-week intervention [43].
However, at this time-point, some women might already have
been informed of a positive result from their pregnancy test
and therefore had a lower level of anxiety [48].

Lastly, as the professional group that closely cares for
the couples throughout the IVF treatment, nurses should
be aware of their responsibility to provide the psycho-
logical support that the infertile couples need. This re-
view showed that none of the interventions in the in-
cluded studies were delivered by nurses.

To conclude, the abovementioned issues need be addressed
before the efficacy of interventions can be confirmed.
Interventions should be developed to fill the gaps identified
in this systematic review.

Similarities and differences of the findings of this
and previous reviews

As mentioned, there were four reviews conducted previously
prior to this review. However, the four included also studies on
infertile patients across different stages of infertility treatments
as well as non-randomized control trials or without
comparison groups [17-20]. The conclusions of the four
reviews were inconsistent.

The two reviews, published in 2003 (Boivin) and 2005 (de
Liz and Strauss), reported of a beneficial effect of intervention
on psychological distress, whereas the result in terms of preg-
nancy rates was equivocal [17, 18]. The review in 2003 de-
rived the findings from eight controlled studies and concluded
that there was no clear efficacy for pregnancy rates [17]. It was
suggested that high-quality studies are needed in order to de-
lineate specifically the effectiveness of psychosocial interven-
tions [17].

The review published in 2009 was the only review that
included controlled studies exclusively, but the efficacy of
the psychosocial interventions for improving mental health
in infertile patients or for increasing pregnancy rates for wom-
en receiving ART were not confirmed [19]. This was support-
ed by the result of a meta-analysis of psychosocial studies that

pre-treatment emotional distress was not related to the out-
come of ART treatment [13].

Inconsistent with three previous reviews, the most recent
one published in 2015 reported positive efficacy of interven-
tions in improving psychological distress and in increasing
pregnancy chances of couples undergoing infertility treatment
[20]. However, a closer look of the findings of the review
revealed that there were no statistically significant effects of
the interventions on the infertility stress and marital function
of infertile couples. After adjusting for potential publication
bias, no significant effects were found on the levels of depres-
sion and state anxiety for men and women. The effect size of
pregnancy outcomes in RCTs was smaller than that in non-
RCTs, while the possible moderating influence of medical
treatment (e.g., IVF/ICSI versus no IVF/ICSI) has not been
explored [20].

The findings of our present review also revealed that the
effects of various interventions on the levels of depression,
anxiety, stress, pregnancy rates, and marital function of infer-
tile individuals/couples undergoing IVF treatment could not
be confirmed, consistent with that reported in previous
reviews.

Recommendations for future research

The findings of this systematic review provide directions and
insights for healthcare professionals and researchers seeking
to provide a supportive psychosocial intervention for couples
undergoing IVF treatment. As there were no convincing out-
comes in these studies to demonstrate the efficacies of the
intervention approaches that were adopted, a new intervention
should be developed.

Since IVF couples experience psychological stress in their
marriage, it would be desirable to develop a complex inter-
vention focusing on both the mental health and marital func-
tion of couples. In a concept analysis of “partnership” in the
context of infertility, it has been revealed that couples can
expect to achieve marital benefits and improvements in their
psychological well-being [49]. A qualitative study among in-
fertile couples also confirmed the importance of partnership
and support for the psychological well-being of couples [47].
It is concluded that it is desirable to develop an intervention
targeting females and males of infertile couples as dyads, and
to integrate the enhancement of partnership in couples as a
component in the intervention program.

Attention should be paid in the intervention to the two
difficult periods for couples undergoing IVF treatments—the
time spent waiting for the result of the treatment and after the
disclosure of a negative result from the pregnancy test.
Accordingly, the time-points for measuring outcomes should
be on the day before the pregnancy test and after the disclosure
of the result of the treatment (e.g., 1 month later), in order to
exactly examine the effects of the intervention.

@ Springer
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Clinical nurses working with infertile couples could be
trained to conduct such psychosocial interventions. Once the
efficacy of the program has been proven, it could be integrated
into nursing routine care, which currently focuses merely on
information education in general [47].

Also, the high attrition rates identified in the studies includ-
ed in this review, which might have affected the reliability of
the intervention results, should be addressed. Some possible
strategies can be used to reduce attrition rates, such as com-
munication, incentives, and assistants for establishing rapport.

Recommendations for clinical practice

This review provides some implications for healthcare pro-
viders who work with infertile couples undergoing IVF treat-
ment. The studies indicated that psychotherapies such as harp
therapy could be used to reduce anxiety, specifically during
the procedure of embryo transfer. With respect to the dreaded
2-week period of waiting for the results of the pregnancy test,
the efficacy of psychosocial interventions on anxiety, depres-
sion, and stress could not be established. Nevertheless, the
self-administered Positive Reappraisal Coping intervention
was found to be effective at enhancing the positive affect or
dispositional optimism, which could make the waiting period
more tolerable for infertile couples.

Limitations

There are limitations in this review. Unlike previous system-
atic reviews, this study adopted the methodology of descrip-
tive analysis. However, the considerable heterogeneity among
the interventions that were adopted, including the type,
timing, number of sessions, duration, format, and delivery
person, would inevitably affect the achievement of a reliable
conclusion drawn from a meta-analysis. This might have con-
tributed to the inconsistent or even contradictory conclusions
derived from the four earlier reviews [17-20]. Second, grey
literature, uncontrolled studies, and controlled studies relating
to this topic were not included. Thus, it is possible that some
promising interventions with a non-RCT design might have
been neglected. Nevertheless, it was decided to only include
RCT studies because the RCT is considered the best design to
establish cause and effect [21]. There is also a limitation in that
only papers written in English or Chinese were included due
to language barriers. [47]

Conclusion
This review indicated that the effects of various interventions
on the anxiety level, pregnancy rates, or marital function of

infertile individuals/couples could not be confirmed due to
methodological issues. None of studies reviewed showed
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efficacy in improving the depression or stress levels of the
individuals or couples undergoing IVF treatment. The mental
health of the couples during the time that they were waiting for
the result of their treatment was not tackled or measured in the
included studies. Therefore, a new complex intervention,
based on sound evidence, should be developed targeting both
females and males of infertile couples undergoing IVF treat-
ment, particularly during the stressful period of waiting before
the result of the pregnancy test is revealed and after failed
cycles. This program could focus on improving the mental
health and marital function of the couples, which can probably
be achieved by enhancing the partnership of the couples.
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