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A B S T R A C T

Background

Women who carry a pathogenic mutation in either a BRCA1 DNA repair associated or BRCA2 DNA repair associated (BRCA1 or BRCA2) gene
have a high lifetime risk of developing breast and tubo-ovarian cancer. To manage this risk women may choose to undergo risk-reducing
surgery to remove breast tissue, ovaries, and fallopian tubes. Surgery should increase survival, but can impact women's lives adversely
at the psychological and psychosexual levels. Interventions to facilitate psychological adjustment and improve quality of life post risk-
reducing surgery are needed.

Objectives

To examine psychosocial interventions in female BRCA carriers who have undergone risk-reducing surgery and to evaluate the effective-
ness of such interventions on psychological adjustment and quality of life.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) in the Cochrane Library, MEDLINE and Embase via Ovid, CINAHL,
PsycINFO, Web of Science up to April 2019 and Scopus up to January 2018. We also handsearched abstracts of scientific meetings and
other relevant publications.

Selection criteria

We included randomised controlled trials (RCT), non-randomised studies (NRS), prospective and retrospective cohort studies and inter-
ventional studies using baseline and postintervention analyses in female BRCA carriers who have undergone risk-reducing surgery.

Data collection and analysis

Two review authors independently assessed eligibility studies for inclusion in the review. We used standard methodological procedures
expected by Cochrane.

Main results

We screened 4956 records from the searches, selecting 34 unique studies for full-text scrutiny, of which two met the inclusion criteria: one
RCT and one NRS. The included studies assessed 113 female BRCA carriers who had risk-reducing surgery, but there was attrition, and
outcome data were not available for all participants at final study assessments. We assessed the RCT as at a high risk of bias whilst the NRS
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did not have a control group. Our GRADE assessment of the studies was very low-certainty due to the paucity of data and methodological
shortcomings of the studies. The primary outcome of quality of life was only measured in the RCT and that was specific to the menopause.
Both studies reported on psychological distress and sexual function. Neither study measured body image, perhaps because this is most
often associated with risk-reducing mastectomy rather than oophorectomy.

The RCT (66 participants recruited with 48 followed to 12 months) assessed the short- and long-term effects of an eight-week mindful-
ness-based stress reduction (MBSR) training programme on quality of life, sexual functioning, and sexual distress in female BRCA carriers
(n = 34) in a specialised family cancer clinic in the Netherlands compared to female BRCA carriers (n = 32) who received usual care. Mea-
surements on the Menopause-Specific Quality of Life Questionnaire (MENQOL) showed some improvement at 3 and 12 months compared
to the usual care group. At 3 months the mean MENQOL scores were 3.5 (95% confidence interval (CI) 3.0 to 3.9) and 3.8 (95% CI 3.3 to
4.2) for the MBSR and usual care groups respectively, whilst at 12 months the corresponding values were 3.6 (95% CI 3.1 to 4.0) and 3.9
(95% CI 3.5 to 4.4) (1 study; 48 participants followed up at 12 months). However, these results should be interpreted with caution due to
the very low-certainty of the evidence, where a lower score is better. Other outcome measures on the Female Sexual Function Index and
the Female Sexual Distress Scale showed no significant differences between the two groups. Our GRADE assessment of the evidence was
very low-certainty due to the lack of blinding of participants and personnel, attrition bias and self-selection (as only one-third of eligible
women chose to participate in the study) and serious imprecision due to the small sample size and wide 95% CI.

The NRS comprised 37 female BRCA carriers selected from three Boston-area hospitals who had undergone a novel sexual health inter-
vention following risk-reducing salpingo-oophorectomy (RRSO) without a history of tubo-ovarian cancer. The intervention consisted of
targeted sexual-health education, body awareness and relaxation training, and mindfulness-based cognitive therapy strategies, followed
by two sessions of tailored telephone counselling. This was a single-arm study without a control group. Our GRADE assessment of the
evidence was very low-certainty, and as there was no comparison group in the included study, we could not estimate a relative effect.
The study reported change in psychosexual adjustment from baseline to postintervention (median 2.3 months) using measures of Female
Sexual Function Index (n = 34), which yielded change with a mean of 3.91, standard deviation (SD) 9.12, P = 0.018 (1 study, 34 participants;
very low-certainty evidence). The Brief Symptom Inventory, Global Severity Index yielded a mean change of 3.92, SD 5.94, P < 0.001. The
Sexual Self-Efficacy Scale yielded change with a mean of 12.14, SD 20.56, P < 0.001. The Sexual Knowledge Scale reported mean change of
1.08, SD 1.50, P < 0.001 (n = 36). Participant satisfaction was measured by questionnaire, and 100% participants reported that they enjoyed
taking part in the psychoeducation group and felt "certain" or "very certain" that they had learned new skills to help them cope with the
sexual side effects of RRSO.

Authors' conclusions

The effect of psychosocial interventions on quality of life and emotional well-being in female BRCA carriers who undergo risk-reducing
surgery is uncertain given the very low methodological quality in the two studies included in the review. The absence of such interventions
highlights the need for partnership between researchers and clinicians in this specific area to take forward the patient-reported outcomes
and develop interventions to address the psychosocial issues related to risk-reducing surgery in female BRCA carriers, particularly in this
new era of genomics, where testing may become more mainstream and many more women are identified as gene carriers.

P L A I N   L A N G U A G E   S U M M A R Y

Interventions to improve psychosocial well-being in women with a BRCA mutation following risk-reducing surgery

Background
Women who test positive for a fault (mutation) on one of the BRCA genes (BRCA1 DNA repair associated or BRCA2 DNA repair associated
(BRCA1 or BRCA2)) are more at risk of developing breast and tubo-ovarian cancer (cancer of the fallopian tubes or ovaries). A significant
number of female BRCA carriers will choose to have surgery to remove their breast tissue and fallopian tubes and ovaries in order to reduce
their risk of developing breast cancer and tubo-ovarian cancer. This type of surgery can be life-changing, and women may experience
negative physical and emotional changes as a result. These changes can affect the function and appearance of their bodies, which in turn
can have a negative psychological effect on women and their relationships.

Review question
The aim of this review was to learn if interventions can help with the social and psychological effects of physical and emotional changes
in women who have had risk-reducing surgery.

Main findings
We found two studies that examined a psychosocial intervention for women who had undergone removal of their fallopian tubes and
ovaries to reduce their risk of tubo-ovarian cancer.

One randomised controlled trial (a study in which participants are assigned to one of two or more treatment groups using a random
method) assessed a mindfulness-based stress reduction training programme for menopausal symptoms after risk-reducing surgery. Whilst
there was improvement in the menopause-specific quality of life scores in the short and the long term for women with menopausal symp-
toms, the intervention was not associated an with improvement in sexual functioning or distress.

Interventions to improve psychosocial well-being in female BRCA-mutation carriers following risk-reducing surgery (Review)
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Women who participated in a non-randomised study all received the study intervention and scored themselves on certain items related to
psychosexual functioning and psychological adjustment before and after the intervention (targeted sexual-health education, body aware-
ness and relaxation training, and mindfulness-based cognitive therapy strategies). They also received a group psychoeducation session
and telephone counselling. The outcomes were based on the differences between the before and after scores. All women recruited to the
study were at risk of tubo-ovarian cancer based on having a harmful or faulty BRCA gene, but there was no personal history of tubo-ovarian
cancer in the group studied.

No studies reported on social and psychological interventions following risk-reducing surgery to have breast tissue removed in BRCA car-
riers.

Quality of the evidence
The certainty (quality) of the evidence ranged from moderate to very low, with only one randomised controlled trial and one non-ran-
domised study that had no comparator included in the review. Both studies involved small numbers of women.

Conclusions
The limited, moderate- to very low-certainty evidence meant that we were unable to draw any conclusions regarding psychosocial inter-
ventions following risk-reducing surgery in female BRCA carriers on improvement in quality of life and psychological (emotional) adjust-
ment. Further research is required to determine how best to support women who choose to have risk-reducing surgery.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Mindfulness-based stress reduction training versus usual care for female BRCA carriers post-risk-
reducing surgery

Mindfulness-based stress reduction training versus usual care for female BRCAcarriers post-risk-reducing surgery

Patient or population: female BRCA carriers post-risk-reducing surgery
Setting: a specialised family cancer clinic in Groningen, the Netherlands
Intervention: mindfulness-based stress reduction training
Comparison: usual care

Anticipated absolute effects* (95% CI)Outcomes

Risk with usual care Risk with mindfulness-based stress
reduction training

Relative ef-
fect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Menopause-specific quality of life (quality of
life)
assessed with: MENQOL
follow-up: mean 12 months

The mean menopause-specif-
ic quality of life was 3.9.

MD - 0.3 lower
(- 0.94 lower to 0.34 higher)

- 48
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2

Sexual function (sexual function)
assessed with: Female Sexual Function In-
dex
follow-up: mean 12 months

The mean sexual function was
16.3.

MD 0.5 higher
(- 4.14 lower to 5.14 higher)

- 48
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2

Sexual distress (sexual distress)
assessed with: Female Sexual Distress Scale
follow-up: mean 12 months

The mean sexual distress was
12.4.

MD 5.2 higher
(- 1.67 lower to 12.07 higher)

- 48
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2

Vasomotor symptoms (vasomotor)
assessed with: MENQOL
follow-up: mean 12 months

The mean vasomotor symp-
toms was 4.3.

MD - 0.7 lower
(-1.55 lower to 0.15 higher)

- 48
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2

Psychosocial (psychosocial)
assessed with: MENQOL
follow-up: mean 12 months

The mean psychosocial was
3.8.

MD - 0.1 lower
(- 0.91 lower to 0.71 higher)

- 48
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2

Physical symptoms (physical)
assessed with: MENQOL
follow-up: mean 12 months

The mean physical symptoms
was 3.8.

MD - 0.6 lower
(- 1.23 lower to 0.04 higher)

- 48
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2
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Sexual symptoms (sexual)
assessed with: MENQOL
follow-up: mean 12 months

The mean sexual symptoms
was 3.7.

MD 0.3 higher
(- 0.8 lower to 1.4 higher)

- 48
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2

Study populationBody image (body image)

0 per 1000 0 per 1000
(0 to 0)

Not estimable (0 studies) Not assessed

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; MD: mean difference; MENQOL: Menopause-Specific Quality of Life questionnaire; RCT: randomised controlled trial

GRADE Working Group grades of evidence
High-certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate-certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low-certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low-certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

1Serious imprecision due to small sample size and wide 95% CI. Downgraded one level.
2Very serious risk of bias due to lack of blinding of participants and personnel, attrition bias, and self-selection bias (as only one-third of eligible women chose to participate
in the study). Downgraded two levels.
 
 

Summary of findings 2.   Psychosocial intervention to improve sexual health versus no intervention for adult women, 18 years of age or older, who
tested positive for a pathogenic mutation in BRCA1 or BRCA2 and who had had risk-reducing surgery

Psychosocial intervention to improve sexual health versus no intervention for adult women, 18 years of age or older, who tested positive for a pathogenic muta-
tion in BRCA1 or BRCA2 and who had had risk-reducing surgery

Patient or population: adult women, 18 years of age or older, who tested positive for a pathogenic mutation in BRCA1 or BRCA2 and who had had risk-reducing surgery
Setting: outpatient clinics in Boston, USA
Intervention: psychosocial intervention to improve sexual health
Comparison: no intervention

Outcomes Impact № of partici-
pants
(studies)

Certainty of the
evidence
(GRADE)

Quality of life Not assessed by this study 0 Not estimable
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Sexual function
assessed with: rating scales, psy-
choeducational group session, tele-
phone counselling
follow-up: mean 2 months

Women showed significant improvement in sexual function (M = 3.91). Magnitude of
change between baseline and postintervention varied, with moderate to moderately
large effect sizes observed on the desire (M = 0.44) and arousal (M = 0.98) subscales of the
FSFI. FSFI total score, satisfaction (M = 0.53), and pain (M = 0.93) subscales showed small
to moderate effect sizes. Improvements in lubrication (M = 0.58) and orgasm (M = 0.73)
scales were observed but were not statistically significant.

34
(1 observational
study)

⊕⊝⊝⊝

VERY LOW12

Body image Not assessed by this study 0 Not estimable

Sexual self-efficacy scale
assessed with: rating scale
follow-up: mean 2 months

Women rated their perceived certainty or confidence to address sexual side effects of
RRSO. Moderate to moderately large change effect was shown on this scale between
baseline and postintervention (M = 12.14) (P < 0.001).

37
(1 observational
study)

⊕⊝⊝⊝

VERY LOW12

Sexual knowledge
assessed with: measured on a true/
false 10-item scale
follow-up: mean 2 months

Women's perceived knowledge about sexual side effects of RRSO was significantly im-
proved from baseline to postintervention (M = 1.08) (P < 0.001).

36
(1 observational
study)

⊕⊝⊝⊝

VERY LOW12

Participant satisfaction
assessed with: questionnaire
follow-up: mean 2 months

100% of women reported that they enjoyed participating in the psychoeducation group
session and felt "certain" or "very certain" that they had learned new skills to help them
cope with the sexual side effects of RRSO.

37
(1 observational
study)

⊕⊝⊝⊝

VERY LOW12

FSFI: Female Sexual Function Index; RRSO: risk-reducing salpingo-oophorectomy

GRADE Working Group grades of evidence
High-certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate-certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low-certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low-certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

1No control group. Downgraded two levels.
2Self-selection to study. Downgraded one level.
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B A C K G R O U N D

The familial breast cancer genes BRCA1 DNA repair associated and
BRCA2 DNA repair associated (BRCA1 and BRCA2) have garnered at-
tention since individuals of public interest have revealed their per-
sonal decisions to undergo risk-reducing surgery for breast or tubo-
ovarian cancer, or both, because of a family history of these cancers
and a positive gene status (Evans 2015). Raising the public profile of
inherited breast and tubo-ovarian cancer has resulted in substan-
tial increases in referrals to cancer genetics services throughout
the UK (Evans 2015; Foster 2007; Rosenberg 2016; Watson 2004).
This exposure, alongside factors that have increased availability
of genetic testing such as Next Generation Sequencing (NGS) and
updated National Institute for Health and Care Excellence (NICE)
guidelines on genetic testing in families with hereditary breast and
ovarian cancer (HBOC) (NICE 2013), has influenced the perception
and uptake of genetic testing. In addition, the 100,000 Genome
Project has started to deliver results in 2019 from sequencing the
genomes of 85,000 individuals with rare disease or cancers and
has the potential to identify many more BRCA mutations. This is
currently the largest national sequencing project of its kind in the
world (Genomics England 2019). Prior to genetic testing for BRCA
genes, which remains the most powerful tool for determining which
individuals within a family are at risk (Euhus 2015), genetic coun-
selling is offered where trained genetic counsellors can facilitate
testing in a number of ways including discussion of family history,
possible test outcomes, implications of the genetic test result, and
risk management options (Stan 2013). Current NICE guidance sets
out the classification, care and management of familial breast can-
cer and related risks in people with a family history of breast cancer
and defines those whose risk warrants a specialist genetic consul-
tation (NICE 2013).

Description of the condition

Hereditary breast and ovarian cancer is a syndrome that increas-
es the risk of developing breast and tubo-ovarian cancer. It is es-
timated that up to 10% of invasive breast cancers are inherited,
most of which are associated with the BRCA1 and BRCA2 genes
(King 2003). Up to 17% of women diagnosed with tubo-ovarian can-
cers have an inherited pathogenic BRCA mutation (McAlpine 2012).
NHS England has reported that a BRCA gene mutation accounts for
1020 of the 6800 cases of tubo-ovarian cancer diagnosed annual-
ly in the UK (NHS England 2015). Women who carry a pathogen-
ic BRCA mutation are considered to have a significantly increased
cumulative lifetime risk of developing breast cancer (40% to 85%)
and risk of tubo-ovarian cancer (11% to 65%) (Antoniou 2003; den
Heijer 2012; Ford 1998; King 2003), compared to women in the gen-
eral population, where risk for breast and tubo-ovarian cancer is
12% and 1.3% respectively (Chen 2007). Whilst it is acknowledged
that published estimates vary depending on study design, analy-
ses, and populations studied (Hartmann 2016), multiple other fac-
tors such as age of diagnosis of cancer in the index family mem-
ber, type of cancer, family history of cancer, and lifestyle factors
contribute to this variation in risk (Mavaddat 2013). The Epidemi-
ological Study of BRCA1 and BRCA2 mutation carriers (EMBRACE),
one of the largest prospective studies, collaborating with 28 cen-
tres across the UK and Ireland, discriminated between the two BR-
CA genes. The estimated cumulative lifetime risks, up to 70 years of
age, for women with a BRCA1 mutation are 60% risk of breast can-
cer, 59% for tubo-ovarian cancer, and 83% for a contralateral breast
cancer; for women with a BRCA2 mutation risks were estimated as

55% for breast cancer, 16.5% for ovarian cancer, and 62% for con-
tralateral breast cancer (Mavaddat 2013).

Following confirmation of a pathogenic BRCA mutation, women are
faced with difficult choices of how best to manage their risk of de-
veloping breast or tubo-ovarian cancer. Options to consider are: en-
hanced surveillance with magnetic resonance imaging (MRI), mam-
mogram, and CA125 blood test, and a transvaginal ultrasound scan
of the ovaries and fallopian tubes; risk-reducing surgery to remove
their breast tissue and/or ovaries and fallopian tubes; chemopre-
vention; and lifestyle interventions. A recent Cochrane Review pro-
tocol highlights the need for international guidelines in BRCA test-
ing in women with tubo-ovarian cancer and other cancers to facil-
itate consistent screening practices (Eleje 2016). The UK Familial
Ovarian Cancer Screening Study (UK FOCSS) recently published da-
ta on screening in women who are at high risk for tubo-ovarian can-
cer. It concluded that screening should not be viewed as an alter-
native to surgery, but it does seem to offer a better chance of avoid-
ing a diagnosis of advanced incompletely resectable tubo-ovarian
cancer in the interim (Rosenthal 2017). Serous tubal intraepithe-
lial carcinoma (STIC) is considered to be a precursor lesion of high-
grade serous ovarian cancer (HGSOC), and studies in germline BR-
CA carriers who have undergone bilateral salpingo-oophorectomy
(BSO) as a risk-reducing procedure have reported that STIC lesions
were present within the fallopian tube in 0.6% to 7% of cases (Crum
2013). A systematic review of the association of STIC and HGSOC
(Chen 2017), whilst reporting on the variability and the significant
methodological inconsistencies resulting in a wide range of report-
ed incidence of concurrent STIC and HGSOC, did identify findings
that strengthen the hypothesis that HGSOC originates from the fal-
lopian tube. Based on growing evidence for this hypothesis, the use
of prophylactic salpingectomy (without oophorectomy) is increas-
ing, but there have yet to be formal studies to demonstrate the
effectiveness and safety of such an approach (Chay 2016), whilst
Ayres 2017 challenged the recommendation of this technique and
urged caution using this technique alone for high-risk patients.
Recently, the PROTECTOR study has been set up in the UK to of-
fer a two-stage process for risk-reducing salpingo-oophorectomy
(RRSO). The study aims to assess the impact on women of the new
two-step option to prevent ovarian cancer and will assess women’s
views and the impact of this approach to prevent ovarian cancer
on sexual function, hormone levels, quality of life, and overall sat-
isfaction.

Given the high risks of breast and tubo-ovarian cancer associated
with the BRCA genes, many women choose to undergo risk-reduc-
ing mastectomy or RRSO, or both, in order to maximise survival
(Jeffers 2014). It has been reported that 18% to 40% of women
with a BRCA gene mutation will opt for risk-reducing mastectomy
(Euhus 2015), with the higher percentage reported in the UK (Eu-
hus 2015; Gopie 2013). Approximately 60% of women between the
ages of 35 and 70 years who are BRCA carriers will elect to undergo
RRSO (Finch 2013). Prospective studies report a 93% reduction in
breast cancer risk for women who undergo risk-reducing mastecto-
my (De Felice 2015). Similarly, RRSO may reduce the risk of tubo-
ovarian cancer by 85% to 90% and breast cancer risk by 40% to
70% in women who are BRCA carriers (ACOG 2009). Whilst such sur-
gical interventions have demonstrated increased overall survival
for this population, surgery is life-changing and can impact women
adversely at the psychological, psychosexual, and emotional lev-
els (Hartmann 2016; Stan 2013). In general, women regard risk-re-
ducing surgery as a positive experience and have a sense of relief
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at the substantial cancer risk reduction and improvement in sur-
vival (Metcalfe 2004). However, studies have shown that despite
this positive experience, women are faced with unexpected physi-
cal changes that affect the function and appearance of their bod-
ies. These changes can have a negative impact on sexuality and re-
lationships (Gahm 2013; Gopie 2013; Hallowell 2012). The focus of
this Cochrane Review is the effectiveness of interventions on psy-
chosocial outcomes, and survival will not be part of the scope.

Description of the intervention

Prior to genetic testing, women at risk of cancer are provided with
genetic counselling by trained genetic counsellors or consultant
geneticists, as directed by NICE guidance 164 (NICE 2013). As an ac-
tivity, genetic counselling is "the process of helping people under-
stand and adapt to the medical, psychological and familial implica-
tions of the genetic contributions to disease. The process includes
interpretation, risk assessment, education and counselling" (Res-
ta 2006). Genetic counselling is not synonymous with therapeutic
counselling. The role of the genetic counsellor, according to Skirton
2010, is specifically as follows.

• To identify the needs of the individual or family and use an em-
pathic client-centred approach in the provision of genetic coun-
selling.

• To collect, select, interpret, and analyse information (including
family and medical history, pedigree, laboratory results, and lit-
erature) relevant to the delivery of genetic counselling for indi-
viduals or families.

• To help people understand and adapt to the medical, psycho-
logical, social, and familial implications of genetic contributions
to disease.

• To assess the chance of occurrence or recurrence.

• To provide education about inheritance, testing, management,
prevention, resources, and research to relevant individuals or
families.

• To promote informed choices and psychological adaption to the
condition or risk of the condition.

• To apply expert knowledge to facilitate the individual or fami-
ly to access the appropriate healthcare resources, including a
medical diagnosis and resources for management of the condi-
tion.

Women with a diagnosis of cancer may experience a different path-
way due to the recent 'mainstreaming' of cancer genetics in some
areas in the UK and beyond (genetic testing outside of clinical ge-
netics services). Women who have a diagnosis of cancer may ac-
cess genetic testing at the time of diagnosis, with the pre-test coun-
selling provided by oncologists or surgeons. If a mutation is iden-
tified, these women can be referred to genetic services for further
information and genetic counselling. Individuals who test positive
for a BRCA mutation are not routinely followed up by the genetics
service after their result disclosure consultation, but are referred
on for screening and risk-reducing consultations with surgeons.

The extent of need for psychosocial support in women who are
BRCA carriers and who have undergone risk-reducing surgery has
not been wholly quantified. However, retrospective and prospec-
tive studies have highlighted women's concerns and experiences
(Brandberg 2008; den Heijer 2012; Gahm 2010; McGaughey 2006;
Metcalfe 2004; van Oostrom 2003), with significant numbers of
women reporting some adverse experience. Studies have report-

ed on long-term follow-up of BRCA carriers who had risk-reducing
surgery (Bai 2019; Hall 2019). Studies have found that approximate-
ly one-third of women felt less feminine, with reported changes in
sexual attractiveness (55%), feeling less physically attractive (53%),
and self-consciousness about appearance (53%) (Hopwood 2000).
Other concerns were related to surgical complications for which
women received further psychiatric intervention (Hopwood 2000).
Women without a diagnosis of cancer who underwent risk-reduc-
ing mastectomy felt embarrassed about their naked body (21%),
were not satisfied with the appearance of reconstructed breasts
(29%), but reported significant reduction in cancer-specific distress
(Gopie 2013). Women who are BRCA gene carriers and have un-
dergone oophorectomy have been shown to experience worsen-
ing menopausal symptoms and a decline in sexual functioning,
particularly those women who had surgery before their natural
menopause (Hall 2019).

This Cochrane Review focused on psychological, psychosexual, and
psychoeducational interventions provided to support female BRCA
carriers after risk-reducing surgery, and the effectiveness of such
interventions on quality of life and the psychological consequences
of risk-reducing surgical intervention. Whilst there is no universal
definition of quality of life, it is used to describe general health
status (Aaronson 1998; Barofsky 2012). Interventions for this re-
view adhered to a previous Cochrane Review's definition of a psy-
chosocial intervention as non-pharmacological, involving an inter-
personal relationship between an individual or group of individu-
als, and one or more trained (usually professional) helpers (Galway
2012).

How the intervention might work

Genetic testing and the resulting medical decisions around risk re-
duction lead to a unique set of emotional, physical, and sexual is-
sues for women who are BRCA carriers (Matloff 2009). Risk-reducing
salpingo-oophorectomy results in surgically induced menopause,
which is related to significantly compromised sexual function
(Bober 2015; Finch 2011; Robson 2003), for which there is little ef-
fective treatment. Studies have shown that psychosocial interven-
tions have improved women's sexual difficulties (Bober 2015). Im-
provements in overall sexual functioning, including desire, arousal,
satisfaction, and pain, have been demonstrated using interven-
tions that integrate elements of cognitive behavioural therapy with
sexual-health education and mindfulness meditation (Bober 2015).
Similarly, mindfulness-based interventions in people with breast
cancer have shown improvements in quality of life and stress re-
duction (Lengacher 2009).

Why it is important to do this review

Whilst the literature recognises that risk-reducing procedures have
a significant impact at a psychosocial level and can affect quali-
ty of life, both at an individual level and that of the family (Brot-
to 2012; Finch 2013; Gopie 2013; Hallowell 2012; Jeffers 2014; Stan
2013), psychosocial interventions in this population have yet to be
systematically reviewed. Previous systematic reviews and meta-
analyses have assessed the efficacy of psychological interventions
in people attending sessions for sexual dysfunction (Frühauf 2013).
There has been an informative literature review on the influence
of medical choices on quality of life in unaffected BRCA carriers
(Harmsen 2015b). Given the developments in genetic testing and
the increase in availability and uptake of testing, coupled with im-
proved surgical techniques such as breast reconstruction, more
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women are choosing to undergo prophylactic bilateral mastecto-
my: a 12% annual increase over the last decade has been report-
ed in the USA (Euhus 2015). Long-term follow-up studies on the
impact of risk-reducing mastectomy have shown that women had
ongoing difficulties with body image up to two to nine years after
surgery (den Heijer 2012; Unukovych 2012). Studies have shown
that sexual side effects are the most commonly cited areas of con-
cern post-RRSO for women who are BRCA gene carriers, yet 60%
of the most common symptoms women experienced postsurgery
had not been discussed before surgery (Campfield Bonadies 2011).
There are numerous studies measuring self-report psychological
and quality of life outcomes following risk-reducing surgery (Alam-
outi 2015; Altschuler 2008; Fang 2009; Hall 2019; Isern 2008; Lod-
der 2002; Modaffari 2019), but there is a need to use these research
findings to develop interventions for use in clinical practice in order
to improve the psychosocial well-being in this population. Women
need to be provided with information and supportive interven-
tions to ensure they have the best psychological outcomes follow-
ing their decision to undergo risk-reducing surgery. It is noted that
the pre-test counselling and decision aids may impact the need for
post-test counselling and interventions, but this is not within the
scope of this review. This review identified the psychosocial care
and management of and its impact on this cohort of women post-
risk-reducing surgery.

O B J E C T I V E S

To examine psychosocial interventions in female BRCA carriers who
have undergone risk-reducing surgery, and to evaluate the effec-
tiveness of such interventions on psychological adjustment and
quality of life.

M E T H O D S

Criteria for considering studies for this review

Types of studies

• Randomised controlled trials (RCTs)

• Non-randomised studies (NRS), prospective and retrospective
cohort studies

• Interventional studies

Types of participants

Women, 18 years or older, who tested positive for a pathogenic
mutation in BRCA1 or BRCA2, or both. We included women who
had had risk-reducing mastectomy or RRSO, or both. We included
women with or without a diagnosis of breast or tubo-ovarian can-
cer.

Types of interventions

We sought to include the following:

• psychological interventions such as cognitive behavioural ther-
apy, behavioural therapy, mindfulness-based stress reduction
(MBSR);

• psychoeducational, to include information about RRSO-related
sexual problems including vaginal health, relaxation training,
and body awareness;

• psychosexual interventions such as sexual-health education
and rehabilitation training after risk-reducing surgery; or

• all of the above.

We compared these interventions at baseline and at various time
points postintervention.

Types of outcome measures

Primary outcomes

• Quality of life: improved quality of life assessed at specified
time points during or postintervention, measured using a scale
that has been validated through reporting of norms in a peer-
reviewed publication such as the 36-Item Short Form Health
Survey (SF-36), Ware 1998, or the cancer generic EORTC QLQ-
C30 questionnaire (Fayers 2002). Menopause-Specific Quality of
Life Intervention (MENQOL-Intervention) and a modified version
(Hilditch 1996; Lewis 2005).

• Psychological distress: such as anxiety, depression or cancer
worry measured using a scale that has been validated through
reporting of norms in a peer-reviewed publication, such as Im-
pact of Event Scale (Horowitz 1979), the Beck Depression Inven-
tory (Beck 1974), or the General Health Questionnaire (Goldberg
1979).

Secondary outcomes

• Sexual functioning measured using a scale that has been vali-
dated through reporting of norms in a peer-reviewed publica-
tion, such as the Brief Symptom Inventory (Derogatis 1983), the
Female Sexual Function Index (Rosen 2000), or the Female Sex-
ual Distress Scale (Derogatis 2002).

• Body image measured using the Body Image Scale (Hopwood
2001).

• Psychosocial issues to include cognitive, emotional, and spiritu-
al.

We included studies with different outcomes than those mentioned
above provided that they measured the same construct.

We presented a 'Summary of findings' table for each study and re-
ported the following outcomes listed in order of priority (see Data
synthesis).

• Menopause-specific quality of life

• Psychological distress

• Sexual function

• Sexual distress

• Body image

• Sexual self-efficacy

• Sexual knowledge

• Participant satisfaction

Search methods for identification of studies

There were no language restrictions for our searches. We searched
for papers in all languages and translated to English as necessary.

Electronic searches

In order to identify studies for inclusion in the review, we developed
detailed search strategies for each of the following electronic data-
bases (search date 24th April 2019).

• Cochrane Central Register of Controlled Trials (CENTRAL; 2019,
Issue 4) in the Cochrane Library (Appendix 1).

• MEDLINE via Ovid (1995 to April week 2 2019) (Appendix 2).
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• Embase via Ovid (1995 to 2019 week 16) (Appendix 3).

• CINAHL (Cumulative Index to Nursing and Allied Health Litera-
ture) via Ebsco (1995 to 24 April 2019) (Appendix 4)

• PsycINFO via Ovid (1995 to 24 April 2019 ) (Appendix 5).

• Web of Science via Web of Knowledge.com (1995 to 24 April
2019) (Appendix 6).

• Scopus via SciVerse @ Elsevir (1995 to 18 January 2018) (we used
the same key terms and free text as for the other strategies).

Searching other resources

Unpublished and grey literature

• National Cancer Institute (www.cancer.gov/about-can-
cer/treatment/clinical-trials)(searched 25 April 2019)

• US National Institutes of Health Ongoing Trials Register Clinical-
Trials.gov (clinicaltrials.gov) (searched 25 April 2019).

• ISRCTN registry (www.isrctn.com/)(searched 25 April 2019).

• EThOS (ethos.bl.uk/Home.do) (searched 25 April 2019).

Handsearching

In order to identify any unpublished studies, we handsearched the
reference lists of included studies and previous systematic reviews.
We searched conference abstracts from the following sources from
2010 to date.

• Association of Genetic Nurse Counsellors

• Irish Society of Human Genetics

• Cancer Genetics Spring Meeting

• European Society of Human Genetics

• International Psycho Oncology Society

• American Psycho Oncology Society

• Gynecologic Oncology (Annual Meeting of the Society of Gyne-
cologic Oncology)

• Annual Meeting of the European Society of Medical Oncology

• American Society of Clinical Oncology

Data collection and analysis

Selection of studies

We imported all study titles identified by the searches into Covi-
dence and removed duplicates (Covidence). Two review authors
(LJ and JR) independently screened the keywords, titles, and ab-
stracts of electronic citations, excluding studies that clearly did not
meet the inclusion criteria. Any disagreements were resolved by
discussion amongst all review authors. Following screening, we ob-
tained the full-text copies of potentially relevant references. Two
review authors (LJ and JR) independently assessed the eligibility of
the retrieved citations for inclusion. In case of differences of opin-
ion, we planned to seek out the opinions of the other review authors
(DF, PM, and MD), but this was not necessary. We planned that if ad-
ditional information was needed to ascertain eligibility, we would
contact the study authors, but this was not necessary. We identi-
fied and excluded duplicate reports and collated multiple reports
of the same study so that each study, rather than each report, was
the unit of interest in the review. We documented studies excluded
after full-text assessment, providing the reasons for their exclusion
in the 'Characteristics of excluded studies' table. We recorded the
selection process in sufficient detail to complete a PRISMA flow di-
agram (Figure 1).
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)
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Data extraction and management

Two review authors (LJ and JR) independently extracted data from
the original report using a data extraction template developed in
Covidence and taking guidance from the Cochrane Effective Prac-
tice and Care Group (Cochrane EPOC 2013) (Appendix 7). The tem-
plate was then developed by the main review author (LJ) for the
included studies. Any disagreements would have been resolved by
consensus between the two review authors or amongst all review
authors (LJ, JR, DF, PM, and MD), but this was not necessary.

We used the adapted data extraction template for this review and,
where possible, extracted the following information from the in-
cluded studies.

• Author, year of publication, and journal citation (including lan-
guage).

• Country of origin.

• Aim and inclusion criteria.

• Study design, methodology.

• Study population:
* the number of participants eligible;

* participant characteristics;

* age;

* affected or healthy at risk;

* type of cancer;

* type of risk-reducing surgery;

* BRCA1 or BRCA2 mutation.

• Intervention details:
* who delivered it;

* duration and number of sessions;

* mode of delivery;

* content of intervention;

* name of validated instruments.

• Outcomes:
* definition of outcome;

* time when outcome measured, e.g. one month, six months
postsurgery;

* unit of measurement.

• Results:
* the number of participants evaluated at follow-up;

* reasons for loss to follow-up;

* how study handled missing responses if stated and the actual
results;

* quality of life and secondary outcome measures final values
and standard deviation (SD) of outcome;

* recorded number of participants assessed at each endpoint
in the treatment arm and at follow-up to estimate the mean
difference (MD) between treatment arm and its standard er-
ror.

We planned that had we found more than one publication of the
same study, we would use the most recent publication for data ex-
traction and collate multiple reports of the same study as the unit
of interest in the review. This was not applicable for this version of
the review but may be relevant in a future update.

Assessment of risk of bias in included studies

Two review authors (LJ and JR) independently assessed the risk
of bias for each included study and reported this information in
the 'Risk of bias' table as described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011a), and for non-
randomised studies using the ROBINS-I (Risk Of Bias In Non-ran-
domised Studies of Interventions) tool (Sterne 2016), as shown in
Table 1 and Table 2 (see Risk of bias in included studies).

Measures of treatment e9ect

We presented mean differences (MDs) for outcome measures on the
studies included in the review. We calculated effect sizes on the ba-
sis of means, SDs to indicate the size of the change over time in
the intervention group for each outcome measure in the study re-
viewed. In each case a 95% confidence interval (CI) was generated
around the MD score for each outcome measure. This was based on
the standard error (SE) calculated using the number of women in
the treatment arm for each outcome at the endpoints (Table 3; and
Table 4).

It is unlikely that most psychosocial studies will use the same mea-
surement scale to assess quality of life and emotional well-being
and related constructs, and in such case in any future update of this
review where additional studies are included, we will use the stan-
dardised mean difference (SMD). We will calculate effect sizes on
the basis of means, SDs, and sample sizes for each study condition.
We will also analyse the SE by number of women in the treatment
arm and number of women at endpoints.

Unit of analysis issues

Had there been more than one study with a longitudinal design with
repeated observations on participants, we would have defined sev-
eral outcomes based on different periods of follow-up and conduct-
ed separate analyses, as recommended in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011a). This was un-
necessary as there was only one study with repeated observations,
and the mean score for all of these observations is presented in Ta-
ble 3.

Dealing with missing data

We did not impute missing data for any of the outcomes.

Assessment of heterogeneity

As there was insufficient high-quality data in only two included
studies, we did not perform a meta-analysis or any assessment of
heterogeneity.

Assessment of reporting biases

We did not assess for potential reporting bias as only two studies
were included in the review.

Data synthesis

As only one RCT and one NRS were included in the review, there
were no appropriate data to pool.

'Summary of findings' and GRADE assessment

Where possible, we have presented the overall certainty of the evi-
dence for each outcome (see Types of outcome measures) accord-
ing to the GRADE approach, which takes into account issues not
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only related to internal validity (risk of bias, inconsistency, impre-
cision, publication bias) but also to external validity such as di-
rectness of results (Langendam 2013). We created a 'Summary of
findings' table (Summary of findings 2) based on the methods de-
scribed in the Cochrane Handbook for Systematic Reviews of In-
terventions (Higgins 2011a), employing GRADEpro GDT (GRADEpro
GDT 2015). We used the GRADE checklist and GRADE Working Group
definitions for certainty of evidence (Meader 2014).

• High-certainty: we are very confident that the true effect lies
close to that of the estimate of the effect.

• Moderate-certainty: we are moderately confident in the effect
estimate: the true effect is likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

• Low-certainty: our confidence in the effect estimate is limited:
the true effect may be substantially different from the estimate
of the effect.

• Very low-certainty: we have very little confidence in the effect
estimate: the true effect is likely to be substantially different
from the estimate of effect.

Subgroup analysis and investigation of heterogeneity

As only two studies were included in the review, subgroup analysis
was not possible. If appropriate we will carry out subgroup analysis
in future updates of the review.

Sensitivity analysis

As only two studies were included in the review, there was no need
to conduct sensitivity analysis. If appropriate we will carry out sen-
sitivity analysis in future updates of the review.

R E S U L T S

Description of studies

Results of the search

The search identified 9197 references, of which 4241 were duplicate
references and were excluded. We screened 4956 references and
excluded 4920 as irrelevant; these included editorials, commen-
taries, letters, and meetings abstracts. We retrieved the full-text ar-
ticles for 36 references (two of which related to the same studies,
leaving a total of 34 unique studies). Two review authors (LJ, JR)
independently assessed these articles and excluded 34 references
as they did not meet the inclusion criteria. We included two studies
in the review (Bober 2015; van Driel 2019a).

Included studies

Setting

van Driel 2019a was an RCT that recruited participants from a high-
ly specialised family cancer clinic of the university medical centre
Groningen in the Netherlands.

In Bober 2015, a prospective cohort study, participants were select-
ed from three Boston-area hospitals through clinics for women at
high risk for tubo-ovarian and breast cancer, from gynaecological
surgeons and patient databases at these institutions. Women were
also recruited via community newsletters from Facing Our Risk of
Cancer Empowered (FORCE), a national advocacy group for BRCA1
and BRCA2 women.

Inclusion criteria

van Driel 2019a included women who had undergone RRSO before
the age of 52 years and reported at least two moderate-to-severe
menopausal symptoms in the preceding two weeks.

Bober 2015 included English-speaking women under the age of 50
years who had undergone RRSO for tubo-ovarian cancer risk reduc-
tion one year prior to enrolment; endorsed at least one distressing
symptom of sexual dysfunction on the Sexual Problem Subscale of
the Sexual Function Questionnaire; and who was a BRCA1 or BRCA2
carrier.

Exclusion criteria

van Driel 2019a excluded women undergoing cancer treatment
at the time of inclusion, women receiving psychiatric care, and
women who had insufficient understanding of the Dutch language
to allow them to complete the questionnaires.

Bober 2015 excluded women with a history of tubo-ovarian cancer,
pelvic radiation, or chemotherapy within the previous year. Women
with other cancers were not excluded unless active treatment had
ended less than a year prior to enrolment.

Study design and methodology

van Driel 2019a was an RCT where women were randomised to
an eight-week mindfulness-based stress reduction (MBSR) training
programme or usual care.

Bober 2015 was a single-arm trial design without a control group.
Assessments were completed at baseline and two months postin-
tervention. This was a feasibility study so, by definition, the authors
did not set out to assess effectiveness of the intervention in a rigor-
ous manner.

Study population

van Driel 2019a included 66 participants: MBSR (n = 34) and usual
care (n = 32). Women were BRCA carriers with a mean age of 47.7
years (MBSR 47.0 years, usual care 48.5 years). Of the total cohort,
17 women had a history of breast cancer, 9 in the intervention group
and 8 in the control group; 31 had undergone risk-reducing mastec-
tomy, 19 in the intervention group and 12 in the control group; and
19 were using hormone replacement therapy, 11 in the intervention
group and 8 in the control group.

Bober 2015 included an evaluable sample of 37 women. Partici-
pants were all BRCA carriers with a mean age of 44.42 years (n =
35). Mean years since RRSO was 3.84 (n = 36). Of the total cohort, 14
women had a history of breast cancer, and 15 were on medication
for depression, anxiety, pain, or hot flashes.

Intervention details

Mindfulness-based stress reduction

In van Driel 2019a the intervention consisted of an eight-week MBSR
training programme. This comprised weekly sessions of 2.5 hours
each, a silent retreat evening lasting 4 hours, and a commitment to
performing mindfulness-based exercises at home for 30 to 45 min-
utes 6 days a week using instructions provided on an MP3 player.

The usual care group consisted of information provided by a spe-
cialist nurse during the intake visit. This covered lifestyle advice for
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hot flashes, night sweats, vaginal dryness, sexual functioning, car-
diovascular health, and bone health.

An information booklet summarising the usual care information
was given to both groups, and approximately 12 weeks postran-
domisation all participants were offered a repeat appointment with
the nurse to address any issues.

All participants completed questionnaires at baseline and 3, 6, and
12 months postrandomisation.

Validated instruments

Menopause-specific Quality of Life questionnaire (MENQOL)
(Hilditch 1996), Female Sexual Function Index (FSFI) (Rosen 2000),
Female Sexual Distress Scale (FSDS) (Derogatis 2002), Generalised
Anxiety Disorder 7 (GAD-7) (Spitzer 2006), Patient Health Question-
naire 2 (PHQ-2) (Kroenke 2003).

Outcome

Mindfulness-based stress reduction improved menopause-specific
quality of life over both the short and long term in women with at
least two moderate-to-severe menopausal symptoms after RRSO.
Mindfulness-based stress reduction did not improve sexual func-
tioning or sexual distress.

Psychoeducational session

In Bober 2015 the intervention comprised a single, half-day psy-
choeducational group session, take-home educational materials,
and two follow-up tailored telephone counselling calls. Patient-re-
ported assessments of sexual health and psychological functioning
were completed in-person immediately prior to the psychoeduca-
tional session (baseline) and by mail two months following the ses-
sion.

The intervention was facilitated by the lead investigator, a clini-
cal psychologist, and an expert in sexual rehabilitation after cancer
treatment.

The 3.5-hour group session was structured around three modules,
as follows.

• Module 1: focused on psychoeducation about RRSO-related sex-
ual problems, including improving vaginal health.

• Module 2: focused on relaxation training and body awareness.

• Module 3: was guided by principles of mindfulness-based cogni-
tive therapy, such as addressing negative assumptions related
to sexual self-esteem.

In the final portion of the group session (Module 3), women created
an individual action plan. Women completed a 'Next Steps' work-
sheet, which identified the problems they wanted to address and
at least two actionable steps that they could take based on what
they had learned. It was explained that the worksheet would be re-
viewed during the upcoming phone call.

Take-home educational materials

Materials included instructions for mindfulness-based body scan
and muscle relaxation exercises. Information about vaginal dila-

tors, personal products, and resources for sexual-health websites
and books.

Telephone counselling

Tailored individual telephone counselling was provided to each
woman on two occasions. The first telephone session two to four
weeks post-educational session dealt with remaining questions
from the psychoeducational group, and action plans were reviewed
and modified if needed to help women move their personalised
goals forward. The second telephone counselling session was a
'booster' to help women review and consolidate their progress and
plan for maintenance moving ahead.

Validated instruments

Female Sexual Function Index (FSFI) (Rosen 2000), Brief Symp-
tom Inventory-18 (Derogatis 1983), Sexual Self-Efficacy Scale
(Desrochers 2009), Sexual Knowledge Scale (Robinson 1999), par-
ticipant satisfaction (Bober 2015).

Outcome

Women showed significant improvement on both sexual function
and psychological distress from baseline to postintervention mea-
sured at two months.

Excluded studies

We excluded 31 studies for the following reasons.

• Twenty studies were excluded as there was no intervention, and
only patient-reported outcome measures in response to ques-
tionnaires or data from medical records were used (Alamouti
2015; Altschuler 2008; Geiger 2007; Hooker 2014; Isern 2008;
Julian-Reynier 2010; Kash 2000; Kim 2013; King 2009; Koslow
2013; Kotsopoulos 2017; Laarhoven 2011; Lorenz 2014; Mc-
Carthy 2017; Mutter 2015; Shigehiro 2016; Spear 2008; Tercyak
2007; Tollin 2013; Westin 2011).

• Two studies were excluded as they were concerned with deci-
sion analysis in relation to risk management (Culver 2011; Mei-
jers-Heijboer 2000).

• Two studies were excluded as the focus was on timing of risk-
reducing surgery (Harmsen 2015b; Landsbergen 2010).

• Four studies were excluded as participants were not BRCA carri-
ers or had not had risk-reducing surgery (Ackermann 2006; Fang
2006; Fang 2009; Lodder 2002).

• Two studies used an intervention of supportive expressive group
therapy or enhanced counselling, but not all women had risk-re-
ducing surgery or were BRCA carriers (Esplen 2004; Miller 2005).

• One study was a duplicate of an included study (van Driel 2019a).

Risk of bias in included studies

We evaluated risk of bias using the Cochrane 'Risk of bias' tool (Ta-
ble 1) (Higgins 2011a). Results of the individual studies (one RCT
and one NRS) are presented in Characteristics of included studies
and Figure 2. We applied the ROBINS-1 tool to evaluate risk of bias
of the NRS (Table 2).
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 

E9ects of interventions

See: Summary of findings for the main comparison Mindful-
ness-based stress reduction training versus usual care for female
BRCA carriers post-risk-reducing surgery; Summary of findings 2
Psychosocial intervention to improve sexual health versus no inter-
vention for adult women, 18 years of age or older, who tested posi-
tive for a pathogenic mutation in BRCA1 or BRCA2 and who had had
risk-reducing surgery

As two heterogenous studies were included no meta-analysis was
possible. The RCT reporting MBSR was effective at improving qual-
ity of life in the short and long term for women with menopausal
symptoms after RRSO as compared to usual care (van Driel 2019a);
however, it was not associated with an improvement in sexual func-
tioning or distress. The data in the Summary of findings for the main
comparison reports the difference between groups at the 12 month
point. At 3 (T1) and 12 (T3) months, there were improvements in the
MENQOL for the MBSR group compared with the usual care group
(both P = 0.04). At 3 months, mean MENQOL scores were 3.5 (95%
confidence interval (CI) 3.0 to 3.9) and 3.8 (95% CI 3.3 to 4.2) for the
MBSR and usual care groups, respectively; at 12 months, the cor-
responding values were 3.6 (95% CI 3.1 to 4.0) and 3.9 (95% CI 3.5
to 4.4). No significant differences were found between the MBSR
and usual care groups for the other scores. At randomisation (T0),
63% (41/65) of women reported 5 or more complaints with a both-
ersome score of 6 or higher (scale ranged from 1 to 8). Differences
in improvements were found for the MENQOL total score (T1: 0.56,
P = 0.04; T3: 0.56, P = 0.04) and for the vasomotor (T1: 0.93, P =
0.04; T3: 0.98, P = 0.02) and physical (T1: 0.65, P = 0.01; T3: 0.69, P
= 0.03) subscales in the MBSR group compared with the usual care
group at 3 and 12 months after the start of the intervention. At six
months, there was an improvement in the MBSR group compared
with the usual care group (P = 0.31), but there was little difference
in the psychosocial and sexual subscales of the MENQOL between
the MBSR and usual care group at any assessment point. A clinical-
ly relevant improvement (≥ 1 improvement in MENQOL total score)
was also seen in 28.6% of the MBSR group compared with 16.7%

of the usual care group at T1. Regarding the secondary outcomes,
94% (61/65) of women reported clinically relevant sexual dysfunc-
tion, and 65% (42/65) reported clinically relevant sexual distress at
randomisation (T0); however, there was little difference observed
between the MBSR and usual care group for the FSDS and FSFI total
scores or subscales at any assessment points (Summary of findings
for the main comparison).

The NRS reported change in psychosexual adjustment from base-
line to postintervention (median 2.3 months) using measures of
FSFI (n = 34), which yielded change with a mean of 3.91, SD 9.12,
t = 2.50, P = 0.018, and Cohen's d = 0.43 (Bober 2015). The Brief
Symptom Inventory, Global Severity Index yielded a mean change
of 3.92, SD 5.94, t = 4.01, P < 0.001, and Cohen's d = 0.66. The Sexual
Self-Efficacy Scale yielded change with a mean of 12.14, SD 20.56,
t = 3.59, P < 0.001, and Cohen's d = 0.59. The Sexual Knowledge
Scale (n = 36) reported mean change of 1.08, SD 1.50, t = 4.33, P <
0.001, Cohen's d = 0.72. There was no comparison group. Women in
the study showed significant improvement in overall sexual func-
tion, reduced psychological distress, and perceived sexual self-ef-
ficacy and increased knowledge about sexual side effects. Moder-
ate-to-moderately-large change effects were reported on some of
the subscales such as desire, arousal, and anxiety. There were small
to moderate change effect sizes for the FSFI total score and on the
subscales of satisfaction and pain as well as on the somatisation
subscale. The subscales for lubrication and orgasm showed small
improvement effects. We assessed the overall certainty of the evi-
dence as very low for all outcomes (Summary of findings 2).

The participant satisfaction questionnaire showed that all 37 par-
ticipants reported having enjoyed participating in the psychoedu-
cation group, and 100% reported that they were "certain" or "very
certain" that they had learned new skills to help them cope with
the side effects of having their ovaries removed, whilst 98% felt
more empowered to address sexual problems and 95% reported
that they were satisfied with the content of the group session.
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Body image and spiritual outcomes were not addressed by either
of the studies.

The authors of this study draw attention to the essence of mindful-
ness-based cognitive therapy theory to help explain the differences
in the size effects of the subscales for the FSFI. This therapy is fo-
cused on changing the function of the psychological event rather
than changing the event itself, so for this cohort of women who
had undergone RRSO, although they would be unable to change
the physical impact of surgically induced menopause such as di-
minished intensity of orgasm and loss of lubrication resulting in dis-
comfort, they were given the skills to learn to adapt to and positive-
ly cope with other aspects of their sexual experience. See Table 4
for the change from baseline to postintervention.

D I S C U S S I O N

Summary of main results

We found limited evidence from two included studies reporting on
different outcomes (Bober 2015; van Driel 2019a). The RCT showed
that MBSR improved menopause-specific quality of life over both
the short and long term in women with at least two moderate-to-
severe menopausal symptoms after RRSO, but the intervention did
not improve sexual functioning (van Driel 2019a). The improvement
in the total MENQOL score was mainly the result of improvements
in the subscales of vasomotor (i.e. burden caused by hot flushes,
night sweats, and sweating in general) and physical symptoms (i.e.
burden caused by stamina reduction, aches, and urination frequen-
cy). The average difference on a seven-point scale in the vasomo-
tor subscale and the physical subscale was 0.93 and 0.65 points, re-
spectively. Clinicians and patients could therefore expect a mod-
est-to-moderate reduction of perceived burden (i.e. bother) by va-
somotor and physical symptoms of approximately 13% and 9%, re-
spectively.

The NRS showed improvement in sexual adjustment from baseline
to postintervention in women with a deleterious BRCA mutation
who had RRSO but no history of ovarian cancer (Bober 2015). Al-
most 38% of the cohort had a history of breast cancer, but the fo-
cus of the study was psychosexual adjustment following RRSO. The
limited evidence from this study also suggests that a psychosexu-
al intervention following RRSO can improve psychological distress.
The results must be interpreted with caution as they come from one
small feasibility study with a very small number of participants (n
= 37).

Differences in study populations may explain some of the varia-
tions. Another difference was that the MBSR protocol used in the
RCT was a general protocol, whereas the intervention in the NRS
specifically targeted sexual difficulties. The two studies had het-
erogeneous populations, with some women having a diagnosis of
breast cancer and some not, but the diagnosis of genetic predis-
position to cancer entails psychological and physical sequelae that
persist lifelong (Modaffari 2019), and this review focused on inter-
ventions for BRCA carriers with or without a cancer diagnosis.

Overall completeness and applicability of evidence

We found no studies of psychosocial interventions in female BR-
CA mutation carriers who had risk-reducing mastectomy. We found
only one study that measured menopause-specific quality of life af-
ter RRSO.

Quality of the evidence

We assessed the certainty (quality) of the evidence as very low
across studies. The decrease in certainty was the difference be-
tween an RCT and the NRS both starting at opposite ends of the
GRADE ranking spectrum. Given that there were only two included
studies, each with different methods, the potentially large impact if
the average effect of one study differs in direction from the other, as
was the case in this review, must be acknowledged. See Summary
of findings 2.

Potential biases in the review process

The search for this review was extensive and generated a number
of studies, of which most were irrelevant. Searching for BRCA genes
encompasses science, surgery, and cancer, and it is possible that
the search was more weighted to particular outcomes. Our review
was focused on a very specific group of women on which studies
can be difficult to carry out as numbers are relatively small.

Agreements and disagreements with other studies or
reviews

Previous studies and reviews are divided on the benefit that psy-
chosocial interventions can offer to women with breast or gynae-
cological cancer, or both. These previous studies and reviews were
not included in our review, as they did not meet our review crite-
ria. Most were not specific to women with a deleterious BRCA mu-
tation but more generally to sporadic breast cancer or gynaecolog-
ical cancers.

A Cochrane Review reported on interventions for psychosexual
dysfunction in women treated for gynaecological malignancy and
found five RCTs of a medical or psychological intervention (Flynn
2009). The psychological interventions included access to a clin-
ical nurse specialist, psychoeducational group therapy, and cou-
ple-coping intervention. The authors concluded that all three of
these studies were of poor methodological quality.

The authors of Brotto 2012 evaluated a mindfulness-based cogni-
tive behavioural intervention for sexual dysfunction in women who
had a diagnosis of endometrial or cervical cancer. The study had a
wait-list control, and results showed that the treatment led to sig-
nificant improvements in all of their validated measures.

A systematic review and meta-analysis by van Driel 2019b reviewed
the evidence on the effectiveness of psychological interventions
in reducing symptoms associated with menopause in women who
had either a natural or treatment-induced menopause. They iden-
tified 12 RCTs, and found that psychological interventions reduced
hot flush bother in the short and medium term and menopausal
symptoms in the short term. They also found a lack of studies re-
porting on the influence of psychological interventions on sexual
functioning.

Significantly, Bober 2018 extended the previous work included in
this review and carried out a similar psychosexual intervention on
women who had received treatment for tubo-ovarian cancer. Re-
sults showed significant improvements in overall sexual function-
ing and psychological distress that were maintained at six months
follow-up.

Applying group-based cognitive-behavioural stress management,
Stagl 2015 reported on an 11-year follow-up of an RCT for women
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with breast cancer. Their results showed that women who had re-
ceived cognitive-behavioural stress management in the few weeks
following their surgery reported better quality of life and depres-
sive symptoms as well as better physical and emotional well-being
than those women in the control group.

Many studies have reported on quality of life in breast and tubo-
ovarian cancer and BRCA carriers, but none following a psychoso-
cial intervention. A systematic review by Razdan 2016 reported on
quality of life among patients after bilateral prophylactic mastec-
tomy and included 22 studies, but all used patient-reported out-
comes which showed that following bilateral prophylactic mastec-
tomy, women reported high psychosocial well-being and positive
body image. The authors concluded that the methodological qual-
ity of the studies evaluated was less than ideal.

An integrative review of the literature on body image after bilater-
al prophylactic mastectomy in BRCA carriers highlighted the ret-
rospective design of most of the 13 included studies (McGaughey
2006). Only two studies evaluated body image before and after bi-
lateral prophylactic mastectomy using questionnaires or qualita-
tive interviews, but none offered an intervention. A bibliographic
review of the literature from 1974 to 2007 provided an informative
and historical review of health-related quality of life in breast can-
cer patients (Montazeri 2008). There were no specific references to
BRCA patients, as much of the data were pre-BRCA testing, but the
author notes that the research in this area has made a considerable
contribution to improving breast cancer care, with the caveat that
the exact benefit of the studies was hard to define.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The purpose of this review was to identify psychosocial interven-
tions available to women with a deleterious BRCA mutation who
had undergone risk-reducing surgery, given that a clear need for
such interventions has been identified in the literature. The lack
of evidence for psychosocial interventions identified by this review
raises the question of why research findings are not being trans-
lated into or further developed for use in clinical practice in the
form of interventions for this group of women. The absence of
such interventions highlights the need for partnership working be-
tween researchers and clinicians in this specific area. Next-gener-
ation sequencing, along with targeted cancer treatments, increas-
ing knowledge around the biology of cancers, and the results of the
100K Genome Project, will open up genetic testing to many more
women. As long as surgical interventions remain the dominant risk-
reducing option and management of women with a deleterious
BRCA gene, health professionals will have a responsibility to en-
sure there is provision to holistically manage the outcomes of such
surgery. The authors of one study included in this review argue that

if healthcare providers felt that they had resources to offer patients
for treatment-related sexual dysfunction, they would be more en-
couraged to address these issues with them prior to surgery, which
could also encourage high-risk women to choose to undergo risk-
reducing surgery.

Best practice is that women receive pre-test counselling prior to
genetic testing. Whilst this is generally the case, and genetic coun-
selling is offered by trained and registered genetic counsellors or
geneticists, the shiK to mainstreaming of genetics will see coun-
selling being provided by surgeons and oncologists who will have
had some basic level of online training in providing genetic coun-
selling. It remains to be seen how this variance in skill level of coun-
selling will impact patients who are making life-changing decisions
based on their genetic status.

Implications for research

Whilst there are numerous studies measuring self-report psycho-
logical and quality of life outcomes following risk-reducing surgery,
the next step is to take these findings forward and develop inter-
ventions to improve the psychosocial well-being of this population.
As our knowledge of cancer genomics and targeted treatments de-
velop, it is imperative that psychosocial issues are managed along-
side the scientific and molecular outcomes for patients undergoing
genetic testing and making life-changing decisions.
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Allocation concealment
(selection bias)

Low risk As above

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Very serious risk of bias due to lack of blinding of participants and personnel,
attrition bias, and self-selection bias

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Due to the nature of the intervention assessors would be aware of the group

Incomplete outcome data
(attrition bias) 
All outcomes

High risk High loss to follow-up (outcomes only available for 48 of 66 enrolled partici-
pants)

Selective reporting (re-
porting bias)

Low risk Study reported numbers of participants at each time point

Other bias High risk Self-selection bias as only one-third of eligible women chose to participate in
the study

van Driel 2019a  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Ackermann 2006 Wrong population, not BRCA carriers and had not undergone risk-reducing surgery.

Indication of study was the acceptance for genetic testing of untested women with a positive fami-
ly history and their attitude toward prophylactic surgery.

Alamouti 2015 Questionnaire and PROMs

Women completed a validated Breast-Q questionnaire detailing their experience in a number
of domains including body image and perception, sexuality, and cosmetic outcome after their
surgery. They also attended an individual interview for further analysis of patient experience and
expectations, but there was no psychosocial intervention.

Altschuler 2008 Questionnaire and PROMs

The study explored the nuances of women’s satisfaction with risk-reducing mastectomy using a
qualitative, open-ended format as part of a mailed survey.

Culver 2011 Wrong intervention

The study indicator was decision-making needs and the use of a decision aid as an adjunct to ge-
netic counselling. Phase 1 used focus group.

Esplen 2004 Wrong indicator, and most women had not had risk-reducing surgery prior to intervention

of 12 sessions of supportive-expressive group therapy that lasted 6 months. Before and after mea-
sures of psychosocial functioning, knowledge, and surveillance/surgery activities were completed.
During the intervention and postintervention some participants underwent risk-reducing surgery.

Fang 2006 No intervention. Assessments of problem-focused coping, perceived control and distress were col-
lected upon entry into the programme and again at 3-month follow-up. Behavioural adherence
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Study Reason for exclusion

to screening during the 12-month period following programme entry was obtained from clinic
records.

Fang 2009 Wrong study population, as not all were BRCA carriers or undergoing surgery and PROMs.

The primary objective of the study was to prospectively assess quality of life among women at in-
creased risk for tubo-ovarian cancer who were undergoing RRSO or serial screening. Participants
were considering RRSO due to: 1) a family history of tubo-ovarian cancer, 2) a family history sug-
gestive of a hereditary breast/ovarian pattern, and/or 3) the presence of a known disease-related
gene mutation in the family.

Geiger 2007 Questionnaire and PROMs

Retrospective data collected through a mailed survey

Harmsen 2015a Wrong intervention - timing of surgical intervention. The indicator was the time participants chose
to undergo standard RRSO (at age 35 to 40 (BRCA1) or 40 to 45 (BRCA2)) or an alternative strategy
(risk-reducing surgery upon completion of childbearing and RRSO at age 40 to 45 (BRCA1) or 45 to
50 (BRCA2)).

Hooker 2014 Questionnaire and PROMs

Data collected through a mailed survey.

Isern 2008 Surgical indication

Indicator was the clinical evaluation of aesthetic results and complications. Patient satisfaction
and quality of life were evaluated with 1 study-specific and 2 standardised health-related question-
naires administered at time of clinical follow-up.

Julian-Reynier 2010 Wrong indication - timing to risk-reducing surgery

The aim of this prospective study was to investigate the psychosocial and medical factors that de-
termine timing of prophylactic surgery in women carriers of a deleterious BRCA1 or BRCA2 muta-
tion.

Kash 2000 Not all women had risk-reducing surgery. PROMs

Women completed a questionnaire about genetic testing, psychological distress, and health be-
liefs.

Kim 2013 Wrong indication. No intervention

The objective of this study was to identify factors that affect the decision to undergo RRSO in BR-
CA1 or BRCA2 mutations carriers in South Korea. Medical records were reviewed to collect data.

King 2009 Wrong population, as not all had undergone risk-reducing surgery. PROMs

"137 unaffected, positive BRCA1/2 gene mutation carriers (42 who opted for prophylactic mas-
tectomy, 95 who did not) served as participants. All women completed an on-line battery that as-
sessed the following theory-based decision making variables: advantages and disadvantages of
prophylactic mastectomy (normative decision theory), physician recommendation (shared deci-
sion making theory), cancer worry (affect theory), and information-seeking coping style."

Koslow 2013 Wrong intervention. PROMs, not all women underwent risk-reducing surgery

Indicator was whether satisfaction and health-related quality of life differ between women who do
and who do not undergo CPM in the setting of implant reconstruction using the BREAST-Q, a vali-
dated patient-reported outcome instrument.
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Study Reason for exclusion

Kotsopoulos 2017 Wrong indication, PROMs

Whether or not bilateral oophorectomy reduces breast cancer risk among women with a BRCA1
or BRCA2 mutation. Data collected from questionnaires or by phone by a genetic counsellor or re-
search assistant.

Laarhoven 2011 Not all women had risk-reducing surgery. Design for randomised controlled trial

In order to fulfil the needs for psychosocial support and information, the study introduced group
medical consultations. Primary outcome measures were empowerment and psychological distress
(SCL 90). Secondary outcome measures were fear of cancer, information needs before the consul-
tation and the received information, self-examination of the breasts, patient satisfaction, quality of
life, and cost-effectiveness. Data were collected via self-reported questionnaires 1 week before the
visit and at 1-week and 3-month follow-up.

Landsbergen 2010 Not all women had undergone risk-reducing surgery. Wrong indication - decision making

Female BRCA mutation carriers were approached by a social worker after genetic test disclosure
and offered participation in educational-support groups to meet their needs regarding BRCA-re-
lated information in order to support decision-making processes regarding cancer surveillance or
prophylactic surgery.

Lodder 2002 PROMs

26 women were identified as BRCA1/BRCA2 mutation carriers and 37 as non-mutation carriers. Not
all the mutation carriers had risk-reducing surgery. Study also included partners.

Lorenz 2014 Wrong population - not BRCA carriers

A secondary analysis of quality of life measures collected in 85 women at high risk for tubo-ovarian
cancer. Participants completed validated measures of mental, physical, and relationship health.

McCarthy 2017 Wrong indication - timing for risk-reducing mastectomy and reconstruction and PROMs.

Patient-reported outcome data were prospectively collected as part of the Mastectomy Recon-
struction Outcomes Consortium Study, and data on a subgroup of 204 high-risk women who elect-
ed to have risk-reducing mastectomy and immediate reconstruction were evaluated.

Meijers-Heijboer 2000 Decision-making behaviour

Miller 2005 Wrong indication. Not all women will had risk-reducing surgery

The indicator was genetic counselling or enhanced genetic counselling to help participants antici-
pate their reactions to possible test outcomes and plan for postresult consequences.

Mutter 2015 Wrong indication, medical outcomes. PROMs

Medical records were reviewed, and study-specific questionnaires were sent to all women.

Shigehiro 2016 Wrong study design. Qualitative interviews and PROMs

Worry about cancer, emotional state, and cancer-specific distress level were evaluated using a 4-
point Likert scale, the Profile of Mood States-Short Form, and the Impact of Event Scale-Revised,
respectively, before and 1 year after the surgery. In addition, participants were interviewed regard-
ing their expectations for the risk-reducing surgery, the effects of the surgery, and recovery from
surgery, before surgery and at 1, 6, and 12 months after surgery.

Spear 2008 Wrong indication, wrong intervention
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Timing, type of mastectomy and reconstruction, complications, and cancer occurrence/recurrence
were examined. Participants reported their level of satisfaction and willingness to undergo the pro-
cedure again.

Tercyak 2007 Wrong indication, wrong population - only 15% BRCA carriers

Compared outcomes of patients who opted for immediate CPM versus those who did not. Study
group particularly interested in the impact of CPM during the immediate postdiagnostic period (1
month after testing) and after the completion of adjuvant treatment (12 months after testing).

Tollin 2013 Wrong intervention

As this was a web-based study, participants were able to complete all research instruments online.

Westin 2011 Not all study participants were BRCA carriers. PROMs

Questionnaire package to ascertain demographic and clinical information as well as quality of life
and beliefs regarding issues pertinent to women at high risk for developing breast and ovarian can-
cer. These questionnaires provided women with a variety of statements to describe their percep-
tions about screening, chemoprevention strategies, and risk-reducing surgery using Likert-based
scales.

CPM: contralateral prophylactic mastectomy
PROMs: patient-reported outcome measures
RRSO: risk-reducing salpingo-oophorectomy
 

 

A D D I T I O N A L   T A B L E S
 

Judgement Within each domain Across domains Criterion

Low risk of

bias

The study is comparable to a well-per-
formed randomised trial with regard to
this domain.

The study is comparable to a
well-performed randomised trial.

The study is judged to be at

low risk of bias for all domains.

Moderate

risk of bias

The study is sound for a non-ran-
domised study with regard to

this domain but cannot be

considered comparable to a well-per-
formed randomised trial.

The study provides sound evi-
dence

for a non-randomised study but

cannot be considered compara-
ble

to a well-performed randomised
trial.

The study is judged to be at low or

moderate risk of bias for all do-
mains.

Serious risk

of bias

The study has some important

problems in this domain.

The study has some important
problems.

The study is judged to be at serious

risk of bias in at least one domain,
but

not at critical risk of bias in any do-
main.

Critical risk

of bias

The study is too problematic in this

domain to provide any useful

The study is too problematic to

provide any useful evidence and

The study is judged to be at critical
risk

Table 1.   Interpretation of domain levels and overall risk of bias judgement in ROBINS-I  (Continued)
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evidence on the effects of

intervention.

should not be used in any

synthesis.

of bias in at least one domain.

No

information

No information on which to base a

judgement about risk of bias for

this domain

No information on which to base
a

judgement about risk of bias

There is no clear indication that the

study is at serious or critical risk of
bias, and there is a lack of informa-
tion in

one or more key domains of bias (a
judgement is required for this).

Table 1.   Interpretation of domain levels and overall risk of bias judgement in ROBINS-I  (Continued)
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Study ID Bias due to confounding Bias in se-
lection of
partici-
pants into
the study

Bias in classifi-
cation of inter-
vention

Bias due
to devia-
tions from
intended
interven-
tions

Bias due to miss-
ing data

Bias in measure-
ment of outcomes

Bias in selec-
tion of the re-
ported result

Bober 2015 Moderate No

information

Low No

information

Low Serious Low

Support for

judgement

"to meet study eligibility, women
needed to be<50, English speaking,
have undergone RRSO for ovarian can-
cer risk reduction prior to enrolment ,
and endorse at least one distressing
symptom of sexual dysfunction on the
Sexual Problem Subscale of the Sexual
Function Questionnaire.

Exclusion criteria included history of
ovarian cancer, pelvic radiation, or
chemotherapy within the previous
year. Women

with a history of other cancers were
not excluded unless active treatment
had ended less than 1 year prior."

There is no
matching
of a control
group.

"trial was de-
signed to im-
prove subject
satisfaction with
sexual function,
increase knowl-
edge about sexu-
al function after
RRSO, increase
self-efficacy to
manage sexual
side effects, and
decrease psycho-
logical distress."

There is no
comparator
group.

"Forty-three
women enrolled in
the study and at-
tended one of the
scheduled groups
(56% of eligible
women screened).
Six women did not
return the postin-
tervention assess-
ment, despite re-
minders, yielding
an evaluable sam-
ple of 37 women
(86% completion
rate)."

"The 3.5 hour group
session was struc-
tured around 3 mod-
ules facilitated by
the lead investiga-
tor... At approximate-
ly 2 and 4 weeks af-
ter the psychoedu-
cational session, tai-
lored, individual tele-
phone counselling
was provided to each
participant by the
lead investigator of
the study"

"Differences
in baseline
and postin-
tervention
scores of the
FSFI, BSI-18,
sexual self-ef-
ficacy scale,
and sexual
knowledge
scale were ex-
amined us-
ing the paired
samples t-
test. Analy-
ses were re-
peated with
the nonpara-
metric Wilcox-
on signed
rank test. Re-
sults from
nonparamet-
ric analyses
were con-
sistent with
t-tests and
therefore not
included in
this report...
For outcome
measures
in which
changes were

Table 2.   ROBINS- I ROB in NRS 
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2

statistically
significant,
percentage
change from
baseline to
postinterven-
tion was ex-
amined by
calculating
Cohen's d as
a measure of
effect size."

Table 2.   ROBINS- I ROB in NRS  (Continued)

BSI-18: Brief Symptom Inventory-18
FSFI: Female Sexual Function Index
RRSO: risk-reducing salpingo-oophorectomy
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  T0 T1 T2 T3

MENQOL total score

         

Usual
care

3.8 (3.4 to 4.3) 3.8 (3.3 to 4.3) 3.7 (3.2 to 4.1) 3.9 (3.5 to 4.4)

MBSR 4.1 (3.7 to 4.5) 3.5 (3.0 to 3.9) 3.7 (3.2 to 4.1) 3.6 (3.1 to 4.0)

P - 0.04 0.31 0.04

Vasomotor sub scale

Usual
care

4.2 (3.6 to 4.8) 4.1 (3.5 to 4.8) 4.2 (3.5 to 4.8) 4.3 (3.7 to 4.9)

MBSR 4.5 (4.0 to 5.1) 3.5 (2.9 to 4.1) 3.8 (3.1 to 4.4) 3.6 (3.0 to 4.2)

P - 0.04 0.09 0.02

Psychosocial sub scale

Usual
care

3.7 (3.2 to 4.2) 3.6 (3.0 to 4.1) 3.6 (3.0 to 4.2) 3.8 (3.3 to 4.4)

MBSR 3.8 (3.3 to 4.3) 3.4 (2.8 to 3.9) 3.6 (3.0 to 4.2) 3.7 (3.1 to 4.3)

P - 0.31 0.95 0.50

Physical sub scale

Usual
care

3.5 (3.1 to 3.9) 3.6 (3.2 to 4.0) 3.5 (3.0 to 3.9) 3.8 93.3 to 4.2)

MBSR 3.5 (3.2 to 3.9) 3.0 (2.6 to 3.4) 3.3 (2.9 to 3.7) 3.2 (2.7 to 3.6)

P - 0.01 0.32 0.03

Sexual sub scale

Usual
care

4.0 (3.1 to 4.8) 3.9 (3.0 to 4.7) 3.5 (2.7 to 4.3) 3.7 (2.9 to 4.4)

MBSR 4.4 (3.6 to 5.2) 4.1 (3.3 to 4.9) 4.2 (3.4 to 5.0) 4.0 (3.2 to 4.8)

P - 0.66 0.39 0.77

Table 3.   Mindfulness-based stress reduction versus usual care 

MBSR: mindfulness-based stress reduction
MENQOL: Menopause-Specific Quality of Life questionnaire
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(n = 37) Baseline Postintervention Change

Measure M SD M SD M SD 95% CI

FSFI total (n = 34) 15.63 10.23 19.54 9.47 3.91 9.12 0.84 to 6.98

Desire 1.98 1.14 2.42 1.09 0.44 0.83 0.17 to 0.71

Arousal 2.69 1.98 3.68 1.84 0.98 1.86 0.38 to 1.58

Lubrication (n = 36) 2.38 2.09 2.97 2.05 0.58 2.03 −0.08 to 1.24

Orgasm 2.86 2.39 3.59 2.23 0.73 2.32 −0.02 to 1.48

Satisfaction 2.70 1.73 3.23 1.67 0.53 1.40 0.08 to 0.98

Pain 2.35 2.36 3.28 2.45 0.93 2.28 0.20 to 1.66

BSI-18 GSI 50.89 7.99 46.97 7.52 3.92 5.94 2.01 to 5.83

Somatisation 50.89 8.22 48.14 8.20 2.76 7.35 0.39 to 5.13

Depression 49.76 8.48 47.54 7.31 2.22 7.72 0.27 to 4.71

Anxiety 51.16 7.85 47.41 6.36 3.76 5.89 1.86 to 5.66

Sexual self-efficacy scale 63.54 24.98 75.68 18.38 12.14 20.56 5.52 to 18.76

Sexual knowledge scale 7.97 1.63 9.06 1.17 1.08 1.50 0.6 to 1.56

Change scores are expressed in absolute value.

Table 4.   Change in psychosexual adjustment from baseline to postintervention 

BSI-18: Brief Symptom Inventory-18
CI: confidence interval
FSFI: Female Sexual Function Index
GSI: Global Severity Index
SD: standard deviation
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A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1. MeSH descriptor: [Genes, BRCA1] this term only
#2. MeSH descriptor: [BRCA1 Protein] this term only
#3. MeSH descriptor: [Genes, BRCA2] this term only
#4. MeSH descriptor: [BRCA2 Protein] this term only
#5. BRCA* or brca*
#6. (BRCA* or brca*) near/5 (carrier* or tumor* or tumour* or gene* or suppress* or protein* or mutat* or alter* or damage* or inherit*
or heredit*)
#7. #1 or #2 or #3 or #4 or #5 or #6
#8. MeSH descriptor: [Prophylactic Surgical Procedures] this term only
#9. MeSH descriptor: [Mastectomy] explode all trees
#10. MeSH descriptor: [Ovariectomy] this term only
#11. Any MeSH descriptor with qualifier(s): [Surgery - SU]
#12. (risk reduc* or prophylactic) near/5 (surg* or mastectom* or RRM or ovar* or RRBSO or BSO or bilateral salpingo-oophorectom* or
oophorectomy* or interven*)
#13. #8 or #9 or #10 or #11 or #12
#14. #7 and #13

Appendix 2. MEDLINE search strategy

1. Genes, BRCA1/
2. BRCA1 Protein/
3. Genes, BRCA2/
4. BRCA2 Protein/
5. (BRCA* or brca* or hereditary breast-ovarian cancer syndrome or hereditary breast ovarian cancer syndrome or HBOC).mp.
6. ((BRCA* or brca*) adj5 (carrier* or tumor* or tumour* or gene* or suppress* or protein* or mutat* or alter* or damage* or inherit* or
heredit*)).mp.
7. 1 or 2 or 3 or 4 or 5 or 6
8. Prophylactic Surgical Procedures/
9. exp Mastectomy/
10. Ovariectomy/
11. surgery.fs.
12. ((risk reduc* or prophyla*) adj5 (surg* or procedur* or tech* or mastectom* or RRM or ovar* or RRBSO or BSO or bilateral salpin-
go-oophorectom* or oophorectomy* or interven*)).mp.
13. 8 or 9 or 10 or 11 or 12
14. 7 and 13
15. randomized controlled trial.pt.
16. controlled clinical trial.pt.
17. randomized.ab.
18. placebo.ab.
19. drug therapy.fs.
20. randomly.ab.
21. trial.ti.
22. groups.ab.
23. exp cohort studies/
24. exp case-control studies/
25. (cohort* or prospective* or retrospective* or (case* and (control* or series))).mp.
26. 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25
27. (animals not (humans and animals)).sh.
28. 26 not 27
29. 14 and 28

Key
[mp = title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary con-
cept word, rare disease supplementary concept word, unique identifier]

Appendix 3. Embase search strategy

1. tumor suppressor gene/
2. BRCA1 protein/

Interventions to improve psychosocial well-being in female BRCA-mutation carriers following risk-reducing surgery (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

35



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

3. BRCA2 protein/
4. (BRCA* or brca*).mp.
5. ((BRCA* or brca*) adj5 (carrier* or tumor* or tumour* or gene* or suppress* or protein* or mutat* or alter* or damage* or inherit* or
heredit*)).mp.
6. 1 or 2 or 3 or 4 or 5
7. prophylactic surgical procedure/
8. exp mastectomy/
9. ovariectomy/
10. surgery.fs.
11. ((risk reduc* or prophylactic) adj5 (surg* or mastectom* or RRM or ovar* or RRBSO or BSO or bilateral salpingo-oophorectom* or
oophorectomy* or interven*)).mp.
12. 7 or 8 or 9 or 10 or 11
13. 6 and 12
14. exp controlled clinical trial/
15. randomized.ab.
16. randomly.ab.
17. trial.ab.
18. groups.ab.
19. exp cohort analysis/
20. cohort*.mp.
21. exp retrospective study/
22. exp prospective study/
23. (case* and series).mp.
24. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
25. 13 and 24

Key
[mp = title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary con-
cept word, rare disease supplementary concept word, unique identifier]

Appendix 4. CINAHL search strategy

S25 S9 AND S23 Limiters - Published Date: 19950101-20180131; Publication Type: Clinical Trial, Meta Analysis, Meta Synthesis, Randomized
Controlled Trial, Research, Systematic Review

S24 S9 AND S23
S23 S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22
S22 "interven"
S21 (MH "Surgery, Operative")
S20 "ovariectomy"
S19 (MH "Oophorectomy") OR "oophorectomy"
S18 "bilateral salpingo-oophorectom*"
S17 "BSO"
S16 "RRBSO"
S15 "OVAR*"
S14 "RRM"
S13 "mastectom*"
S12 (MH "Mastectomy") OR (MH "Prophylactic Mastectomy")
S11 "risk reducing surg*"
S10 "prophylactic surgical procedures"
S9 S1 OR S2 OR S4 OR S5 OR S7 OR S8
S8 "BRCA*"
S7 "brca*"
S6 "(BRCA* or brca*) N5 (carrier* or tumor* or tumour* or gene* or supress* or protein* or mutat* or alter* or damage* or inherit* or
heredit*))"
S5 "BRCA* OR brca*"
S4 "brca2"
S3 "brca protein"
S2 "brca1"
S1 (MH "Genes, BRCA")
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Appendix 5. PsycINFO search strategy

1 PROPHYLACTIC SURGICAL PROCEDURES.mp.[mp = title,abstract,heading word, table of contents, key concepts,original title,tests & mea-
sures]
2 exp MASTECTOMY/
3 exp OVARIECTOMY/
4 exp SURGERY/
5 risk reduc* surg*.mp.[mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
6 mastectom*mp. [mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
7 RRM.mp. [mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
8 OVAR*.mp. [mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
9 RRBSO.mp. [mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
10 BSO.mp. [mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
11 bilateral salpingo-oophorectom*.mp. [mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
12 oophorectomy*.mp. [mp = title,abstract, heading word, table of contents, key concepts,original title,tests & measures]
13 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12
14 brca.mp.
15 brca1.mp.
16 brca*.mp.
17 brca2.mp.
18 14 or 15 or 16 or 17
19 13 and 18
20 limit 19 to yr = "195-Current"
1 from 20 keep 1-254

Appendix 6. Web of Science

# 3 #2 AND #1
Indexes = SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan = All years
#2 TOPIC: (prophylactic surgical procedures) OR TOPIC: (mastectom*) OR TOPIC: (ovariectomy) OR TOPIC: (surgery)
OR TOPIC: (RRM) OR TOPIC: (RRBSO) OR TOPIC: (BSO) OR TOPIC: (BILATERAL SALPINGO-OOPHORECTOM*) OR TOPIC:
(oophorectomy*)
Indexes = SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan = All years
#1 TOPIC: (brca*)
Indexes = SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan = All years

Appendix 7. Data extraction form

Review title or ID

• Study ID (surname of first author and year first full report of study was published e.g. Smith 2001).

• Report IDs of other reports of this study (e.g. duplicate publications, follow-up studies).

• Notes.

General information

• Date form completed (dd/mm/yyyy).

• Name/ID of person extracting data.

• Report title (title of paper/ abstract/ report that data are extracted from).

• Report ID (if there are multiple reports of this study).

• Country of origin.

• Publication type (e.g. full report, abstract, letter).

• Study funding source (including role of funders).

• Possible conflicts of interest (for study authors).

• Notes.

Eligibility

Study characteristics

• Review inclusion criteria (insert inclusion criteria for each characteristic as defined in the protocol): Yes/No/Unclear.

• Location in text (page and paragraph/figure/table).

• Type of study.
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• Randomised trial /non-randomised trial.

• Other design (specify).

• Participants.

• Types of intervention.

• Types of outcome measures.

• Decision.

• Reason for exclusion.

• Notes.

  

Do not proceed if study excluded from review

Population and setting

• Description.

• Include comparative information for each group (i.e. intervention and controls) if available.

• Location in text (page and paragraph/figure/table).

• Population description (from which study participants are drawn).

• Setting (including location and social context).

• Inclusion criteria.

• Exclusion criteria.

• Method(s) of recruitment of participants.

• Notes.

Methods

• Descriptions as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Study aim.

• Design (e.g. parallel, crossover, non-RCT).

• Start date.

• End date.

• Duration of participation (from recruitment to last follow-up).

• Notes.

'Risk of bias' assessment

See Chapter 8 of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011b). Additional domains may be required for
non-randomised studies.

Domain

• Risk of bias: low/high/unclear:
* support for judgement;

* location in text (page and paragraph/figure/table);

* random sequence generation (selection bias).

• Allocation concealment (selection bias).

• Blinding of participants and personnel (performance bias):
* outcome group: all/(if required);

* outcome group.

• Blinding of outcome assessment (detection bias):
* outcome group: all/(if required);

* outcome group. 
• Incomplete outcome data (attrition bias).

• Selective outcome reporting? (reporting bias).

• Other bias.

• Notes.
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Participants

Provide overall data and, if available, comparative data for each intervention or comparison group.

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Total number randomised (or total population at start of study for NRCTs).

• Clusters (if applicable, number, type, number people per cluster).

• Baseline imbalances.

• Withdrawals and exclusions (if not provided below by outcome).

• Age.

• Sex.

• Race/ethnicity.

• Subgroups measured.

• Cancer (Y/N).

• Type of cancer.

• Risk-reducing mastectomy.

• RRSO.

• BRCA1 or BRCA2.

• Subgroups reported.

• Notes.

Intervention groups

(Copy and paste table for each intervention and comparison group)

• Intervention Group 1.

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Group name.

• Number randomised to group (specify whether number of people or clusters).

• Description (include sufficient detail for replication, e.g. content, dose, components; if it is a natural experiment, describe the pre-
intervention).

• Duration of treatment period.

• Timing (e.g. frequency, duration of each episode).

• Delivery (e.g. mechanism, medium, intensity, fidelity).

• Providers (e.g. number, profession, training, ethnicity etc. if relevant).

• Co-interventions.

• Notes.

Outcomes

(Copy and paste table for each outcome)

• Outcome 1.

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Outcome name.

• Time points measured (specify whether from start or end of intervention).

• Time points reported.

• Outcome definition (with diagnostic criteria if relevant and note whether the outcome is desirable or undesirable if this is not obvious).

• Person measuring/reporting.

• Unit of measurement (if relevant).

• Scales: upper and lower limits (indicate whether high or low score is good).

• Is outcome/tool validated?
Yes/No/Unclear.

• Imputation of missing data (e.g. assumptions made for ITT analysis).
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• Notes.

Results

(Copy and paste the appropriate table for each outcome, including additional tables for each time point and subgroup as required)

For randomised or non-randomised trial: dichotomous outcome

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Comparison.

• Outcome.

• Subgroup.

• Time point (specify whether from start or end of intervention).

• Note whether: post-intervention or change from baseline.

• Adjusted.

• Unadjusted.

• Intervention.

• Comparison.

• Number of events.

• Number of participants.

• Number of events.

• Number of participants.

Baseline data

• Intervention.

• Comparison

• Number of events.

• Number participants.

• Number of events.

• Number of participants.

• Number of missing participants and reasons.

• Number of participants moved from other group and reasons.

• Any other results reported.

• Unit of analysis (e.g. by individuals, health professional, practice, hospital, community).

• Statistical methods used and appropriateness of these methods (e.g. adjustment for correlation).

• Notes.
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For randomised or non-randomised trial : continuous outcome

• Description as stated in report/paper:
* location in text (page and paragraph/figure/table);

* comparison;

* outcome;

* subgroup;

* time point (specify whether from start or end of intervention);

* post-intervention or change from baseline;

* results;
□ note whether: post-intervention or change from baseline;

□ and whether adjusted or unadjusted;

□ intervention;

□ comparison;

□ mean;

□ SD (or other variance);

□ number of participants;

□ mean;

□ SD (or other variance);

□ number of participants.

Baseline data

• Intervention.

• Comparison.

• Mean.

• SD (or other variance).

• Number of participants.

• Mean.

• SD (or other variance).

• Number of participants.

• Number of missing participants and reasons.

• Number of participants moved from other group and reasons.

• Any other results reported.

• Unit of analysis (e.g. by individuals, health professional, practice, hospital, community).

• Statistical methods used and appropriateness of these methods (e.g. adjustment for correlation).

• Notes.

For randomised or non-randomised trial: other outcome

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Comparison.

• Outcome.

• Subgroup.

• Time point (specify whether from start or end of intervention).

• Type of outcome.
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• Results:
* intervention result;

* SD (or other variance);

* control result;

* SD (or other variance);

* overall results;

* SE (or other variance);

* number of participants;

* intervention;

* control;

* number of missing participants and reasons;

* number of participants moved from other group and reasons;

* any other results reported; 
* unit of analysis (e.g. by individuals, health professional, practice, hospital, community);

* statistical methods used and appropriateness of these methods;

• Notes:

For controlled before-aOer study

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Comparison.

• Outcome.

• Subgroup.

• Timepoint (specify whether from start or end of intervention).

• Post-intervention or change from baseline.

• Results:
* intervention result;

* SD (or other variance);

* control result;

* SD (or other variance);

* overall results;

* SE (or other variance);

* No. participants;

* intervention;

* control;

* number of missing participants and reasons;

* number of participants moved from other group and reasons;   
* any other results reported;

* unit of analysis (individuals, cluster/ groups or body parts);

* statistical methods used and appropriateness of these methods.

• Notes.

For interrupted time series or repeated measures study

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Comparison.

• Outcome.

• Subgroup.

• Length of time points measured (e.g. days, months).

• Total period measured.

• Number of participants measured.

• Number of missing participants and reasons.

• Number of time points measured.
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• Pre-intervention.

• Post-intervention.

• Mean value (with variance measure).

• Difference in means (post- and pre-intervention).

• Percent relative change.

• Result reported by authors (with variance measure).

• Unit of analysis (individuals or cluster/groups).

• Statistical methods used and appropriateness of these methods.

• Notes.

Applicability

• Does the study directly address the review question? (any issues of partial or indirect applicability):
Yes/No/Unclear.

• Notes.

Other information

• Description as stated in report/paper.

• Location in text (page and paragraph/figure/table).

• Key conclusions of study authors.

• References to other relevant studies. 
• Correspondence required for further study information (what and from whom).

• Further study information requested (from whom, what and when).

• Correspondence received (from whom, what and when).

• Notes

C O N T R I B U T I O N S   O F   A U T H O R S

All authors read and approved the final review draK.

Lisa Jeffers: conceptualising the topic for the review, drafting the manuscript
Joanne Reid: reviewing and editing the manuscript
Donna Fitzsimons: reviewing and editing the manuscript
Patrick J Morrison: reviewing and editing the manuscript
Martin Dempster: reviewing and editing the manuscript

D E C L A R A T I O N S   O F   I N T E R E S T

Lisa Jeffers: I have already acknowledged the Cochrane Fellowship in my protocol.
Joanne Reid: none known
Donna Fitzsimons: none known
Patrick J Morrison: none known
Martin Dempster: none known

S O U R C E S   O F   S U P P O R T

Internal sources

• No internal sources of support, Other.

External sources

• Health and Social Care R&D Division of the Public Health Agency (Northern Ireland), UK.

Funded Lisa Jeffers to undertake this review as part of its Cochrane Fellowship Ireland scheme

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Assessment of heterogeneity

If in a future update additional studies are identified, we expect some heterogeneity due to clinical and methodological diversity. We
will therefore assess heterogeneity between studies by visual inspection of forest plots; by estimation of the percentage heterogeneity
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between trials that cannot be ascribed to sampling error (I2 statistic) (Higgins 2003); by a formal statistical test of the significance of the
heterogeneity (Chi2 test) (Deeks 2001); and, if possible, by subgroup analyses. If there is no evidence of heterogeneity, we will use a fixed-
effect model, which assumes a common underlying effect behind every trial. If there is evidence of substantial heterogeneity, we will
investigate and report the possible reasons for this. If we suspect marked heterogeneity, we will not combine estimates. All potential
causes of such heterogeneity will be explored through subgroup and sensitivity analysis. We will use a random-effects model if meta-
analysis is appropriate; we will assume each trial to be measuring a different, true effect. Whilst it is acknowledged that a random-effects
model is more susceptible to publication bias, we will incorporate methods to formally test publication bias into the analysis as outlined
below.

Assessment of reporting biases

In a future update, if appropriate (i.e. if the review includes more than 10 randomised controlled trials (RCTs)), we will examine funnel
plots corresponding to meta-analysis of the primary outcome to assess the potential for small-study effects such as publication bias.
Additionally, we will explore possible sources of asymmetry in funnel plot, such as selective outcome reporting, poor methodological
quality leading to spuriously inflated effects in smaller studies, true heterogeneity, artefactual and chance as outlined by Egger 1997. If
these plots suggest that treatment effects may not be sampled from a symmetric distribution, as assumed by the random-effects model,
we will perform further meta-analysis using a fixed-effect model. If the review includes fewer than 10 RCTs, then we will use a qualitative
assessment of reporting biases, whereby the authors will review and summarise the evidence from the RCTs.

Data synthesis

If in a future update we include both RCTs and non-randomised studies, and if sufficient, clinically similar studies are available, we will
pool their results in meta-analyses using Review Manager 5 (RevMan 2014). We will use adjusted summary statistics if available; otherwise
we will use unadjusted results. Where more than one adjusted effect is reported in a paper, we will use the estimate that is identified as
the primary adjusted effect by the study authors.

We will use random-effects employing inverse-variance weighting for any meta-analysis.

For continuous outcomes, we will pool the mean differences between the treatment arms at the end of follow-up if all trials measured the
outcome on the same scale; otherwise we will pool the standardised mean difference. For any dichotomous outcomes, we will calculate
the risk ratio for each study and then pool these. The final discussion will include a narrative synthesis of the findings of each study design.

Subgroup analysis and investigation of heterogeneity

We will not perform post hoc subgroup analysis. Where appropriate, we will undertake subgroup analysis, potentially grouping the trials
by the following.

• Type of treatment regimen (psychological, psychoeducational, psychosexual intervention)

• Duration of treatment (short term less than one month, longer term more than three months)

• Cancer diagnosis (affected women) or no cancer (healthy at-risk women)

• Type of risk-reducing surgery (mastectomy or risk-reducing salpingo-oophorectomy)

Sensitivity analysis

In a future update, where possible, we will perform the following sensitivity analyses.

• Exclusion of studies that are at high risk of bias

• Using unadjusted results

If possible, we will conduct the analyses on an intention-to-treat basis. If this is not possible, we will use available-case analysis. The
sensitivity analysis will consider how the results would have differed for assumed means or event rates for missing data.
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