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Abstract

Breast cancerincidence s increasing globally, including populations of childbearing age.
Infertility risk from cancer treatment can negatively impact mental health in breast cancer
patients and survivors, in part due to a lack of understanding of the risk and mitigation
options ahead of treatment. In this commentary, recent literature on understanding
of breast cancer treatment risk to infertility is reviewed, and recommendations are
made for improving knowledge for at-risk populations. In addition, we propose a novel
integration of self-compassion interventions be applied within breast cancer clinical
care, building on groundwork from both breast cancer and primary infertility research
areas that indicate the psychological benefits of self-compassion. Considerations for the
application of self-compassion interventions to address fertility concerns within breast
cancer patient and survivor populations are discussed.

Keywords: Breast cancer; Breast cancer understanding; Infertility; Reproductive health;
Self-compassion; Mental health

1. Introduction

It is the purpose of this perspective article to offer a commentary of prevailing
knowledge regarding understanding of infertility risk following breast cancer treatment
and suggest potential interventions to help breast cancer patients and survivors cope
with the psychological impacts of this risk. These include improving access to fertility
preservation information ahead of treatment and offering a self-compassion intervention
as adjunct to cancer treatment.

Breast cancer is the leading cause of cancer-related death in females across the
lifespan (Cardoso et al., 2019). Incidence is increasing in many phases of women’s
lives. Between 25% and 55% of total breast cancer diagnoses occur in pre-menopausal
females, depending on the geographical regions (Paluch-Shimon et al., 2022). In recent
reviews of breast cancer understanding amongst the general population (Wang et al.,
2022) and university students internationally (Colman et al., 2023), a marked lack of
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awareness and knowledge of breast cancer prevalence, its
symptoms, screening, and treatments have been found.
Within this commentary, we suggest that information on
the impact of breast cancer treatment be incorporated in
breast cancer educational interventions, delivered to the
general population, students, or those diagnosed with
breast cancer. The inclusion of this information will ensure
those at risk of developing breast cancer or undergoing
treatment can make informed choices of how best to
safeguard their quality of life and mental well-being. In
particular, infertility risk is greatly heightened for those
receiving cancer treatment (Silvestris et al., 2020). Though
mitigations can be implemented, these approaches are
clinical and require medical advice to inform choice.

Infertility is a strong risk factor for psychopathologies
such as depression (Kiani et al., 2021) and anxiety (Yusuf,
2016). Pre-menopausal breast cancer survivors are at
particular risk of depression due to reproduction-related
concerns (Gorman et al., 2015). Since self-compassion
interventions have been found to promote mental health
for breast cancer patients (Haj Sadeghi et al., 2018; Pinto-
Gouveia et al., 2014) and those experiencing primary
infertility (Hajihasani & Ekhtiari Amiri, 2023; Hoyle et
al., 2022), we suggest incorporating it as a promising
intervention for protecting the mental health of those
diagnosed with breast cancer who are family-planning.

2. Breast cancer treatment, infertility
risk, educational intervention, and
psychological impact

2.1. Breast cancer treatment as a risk for infertility

Breast cancer treatment options include administration
of gonadotoxic drugs, that is, those which can damage
reproductive organs, and radiation; each of which carry a
high risk of impairing ovarian function (Paluch-Shimon
et al., 2022). Silvestris et al. (2020) reported that cancer
treatment results in permanent infertility for over one-
third of breast cancer patients. Although approximately
half of young breast cancer patients report wishing to
pursue pregnancy post-treatment, their chance is reduced
by between 40% and 60% in comparison to the general
population (Marklund et al., 2021). This heightened risk
can be mitigated through a number of strategies, such as
egg (oocyte) and embryo preservation (Gullo et al., 2022),
though all must be implemented ahead of cancer treatment
and are complicated in some cases by exacerbation of the
cancer risk itself (Silvestris et al., 2020).

Developments in preventative treatment for breast
cancer, using myo-inositol-based supplements, have shown
clinical benefit (Pasta et al., 2015). Since myo-inositol

supplement has also been shown to improve reproductive
outcomes (Mohammadi et al., 2021), such a treatment
holds significant promise for young breast cancer patients
but may not be commonly available. Assisted reproductive
technologies have been found not to be associated with
neurodevelopmental diseases (Gullo et al., 2022), and
non-invasive screening for pathology during gestation is
commonly applied (Gullo et al., 2023), improving fertility
outcomes.

Recent understanding of the role of microRNAs in breast
cancer etiology will lead to improvements in diagnosis, with
potential for elevated rates of early diagnosis and survival
(Piergentili et al., 2024). With the advent of artificial
intelligence-assisted fertility assessment, improvements in
fertility rates are expected in this population despite the
impact of cancer treatment (Medenica et al., 2022). Taken
together, this evidence indicates a complex and changing
informational environment for the clinician and patient to
navigate when considering fertility preservation.

2.2. Improving education regarding the fertility
impact of breast cancer treatment

Despite fertility preservation techniques being accessible in
industrialized nations, Schover ef al. (2014) identified that
these were underutilized, and many cancer patients were
not informed of their availability. Roberts et al. (2015) cite
the lack of clinician knowledge, inadequate resources, and
misperceptions regarding intervention costs and efficacy
as barriers to accessing fertility preservation techniques.
Furthermore, highlighted by Roberts et al. (2015) are the
challenges posed by the psychological impact of receiving
a cancer diagnosis on a patient’s ability to make informed
fertility decisions, and the complex ethical implications of
the various preservation options. A study by Zaami et al.
(2022a) showed a decline in fertility counseling rates for
cancer patients since the COVID-19 pandemic. Reviews
of extant literature on breast cancer patients’ information
needs, particularly relating to fertility, reveal that, in the last
15 years, little has improved. Peate et al. (2009) concluded
that patients’ needs and concerns regarding fertility
and menopause were often not adequately addressed or
discussed before commencing breast cancer treatment.
This finding was echoed more recently by Martino et al.
(2021), who highlighted that as many as 25% of women
were not aware of disease or treatment impacts on fertility
at the time of diagnosis.

The European Society of Human Reproduction
and Embryology Guideline Group on Female Fertility
Preservation (ESHRE) (2020) strongly recommended
the crucial provision of fertility information by clinicians
and fertility counselors to young women diagnosed
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with cancer. Fertility counseling must align to available
resources and legislation per setting to ensure information
on procedures is relevant (Zaami et al., 2022b). In line with
the latest guidance of the European School of Oncology
(ESO) and the European Society of Medical Oncology
(ESMO) (Paluch-Shimon et al, 2022), enhancing
clinician, patient, and general population knowledge of
cancer treatment fertility impact and mitigation options is
therefore recommended. General breast cancer educational
interventions and targeted clinical work with patients are
each indicated to achieve these aims.

2.3. Psychological impacts of breast cancer and
infertility

2.3.1. Psychological impact of breast cancer and
treatment

The effects of cancer and cancer treatments are well-
documented as having a serious negative impact on
psychological well-being (Niedzwiedz et al, 2019).
Depression, in particular, is seen to have interactive effects
with cancer that can inhibit treatment adherence and
worsen outcomes (Pinto-Gouveia et al., 2014). Reviewing
the breast cancer-specific literature, Dinapoli et al. (2021)
identify anxiety, distress, post-traumatic stress disorder,
and depression as highly prevalent in breast cancer
patients. Since findings indicate that psychopathology can,
in addition, independently impact on fertility owing to
deleterious influence on the endocrine and nervous system
(Szkodziak et al., 2020), the psychological impact of breast
cancer exacerbates reproductive health problems.

2.3.2. Psychological impact of infertility

Infertility’s impact on psychological well-being itself
has understandably received much research attention.
Kiani et al. (2021) have recently systematically reviewed
the literature and determined that infertile women were
significantly more depressed than the general population
of a given country. This effect was particularly pronounced
in low- to middle-income countries. In addition to
depression, anxiety and stress have been found to be
higher in infertile females than in the general population
(Yusuf, 2016).

2.3.3. Psychological impact of infertility on breast
cancer survivors

By exploring empirical work on the specific psychological
impact of fertility concerns among breast cancer survivors,
we found that treatment-related fertility risk evokes the
same level of emotional distress and arousal in young non-
cancer infertile females, though accompanied by worse
perceived health-related quality of life (Bartolo et al,
2020). After investigating the reproduction concerns of

200 young breast cancer survivors (18 - 35 years of age),
Gorman et al. (2015) identified strong associations between
reproduction concerns and depression risk, corroborating
the findings of Howard-Anderson ef al.’s (2012) systematic
review, which found that depression risk was heightened in
breast cancer survivors due to reproduction concerns and
that these concerns were common. Synthesized qualitative
findings also support this link, and shed light on the lived
experience of breast cancer survivors’ fertility concerns,
with reports that loss of fertility is viewed as the biggest
post-treatment regret (Campbell-Enns & Woodgate,
2017). Grief over fertility loss in breast cancer patients is
identified as a common theme (Ussher & Perz, 2019). Such
grief over lost possibilities threatens identity and meaning
for breast cancer patients (Carr et al., 2023), which is
detrimental to psychological functioning (Gilbert, 2022).

3. Compassion interventions for breast
cancer patients and survivors

3.1. Self-compassion is protective against breast
cancer-related psychological impact

One important psychological factor that has been shown
to protect against depression, and other psychopathologies
related to illness, is self-compassion (Pinto-Gouveia
et al, 2014). Self-compassion is the ability to recognize
one’s suffering and respond to alleviate the suffering with
supportive self-reassuring (Gilbert, 2009). Self-compassion
is commonly conceptualized as comprising components
of self-kindness (vs. self-judgment), common humanity
(vs. isolation), and mindfulness (vs. over-identification
with thoughts) (Neff, 2023). Self-compassion activates
neurophysiological systems that regulate motivation,
emotion, and behavior, toward a soothing, rather than
threat-based, orientation (Gilbert, 2014). In this way, self-
compassion counters shame and self-criticism, which
are shown to be linked with mental health problems in
breast cancer patients (Connolly-Zubot et al., 2020). Self-
compassion is positively associated with many positive
mental health outcomes, such as resilience and well-being
(Kotera et al., 2021; Kotera et al., 2022b), and is negatively
associated with many negative mental health outcomes,
such as shame and depression (Colman et al., 2022; Kotera
et al., 2022a), with longitudinal benefits for cancer patients
(Zhu et al., 2019). Pinto-Gouveia et al. (2014) found self-
compassion to be the only significant predictor of lower
depression and higher quality of life within a mixed cancer
cohort, which included 46% of breast cancer patients. Haj
Sadeghi et al. (2018) demonstrated, through randomized
controlled trial, that compassion-focused therapy, which
emphasizes  self-compassion,  significantly = reduced
depression and anxiety in breast cancer patients. Todorov
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et al. (2019) reported that self-compassion was protective
for a range of psychological well-being self-report measures
in 195 breast cancer survivors. Self-compassion has also
been demonstrated to moderate stress and protect self-care
behaviors, which are important for recovery post-treatment
for breast cancer survivors (Abdollahi et al., 2020).

3.2, Self-compassion is protective against infertility-
related psychological impact

Self-compassion is also protective for infertile females.
Hoyle et al. (2022) found that self-compassion is a
protective factor against psychological distress in women
in the US. experiencing infertility. This finding has
recently been replicated in an Iranian study by Hajihasani
& Ekhtiari Amiri (2023). These findings suggested that
self-compassion may protect women from psychological
distress derived from infertility. As Gilbert (2022) has
outlined, self-compassion enables those experiencing grief
at lost possibilities, such as infertility, to approach the
complex arising emotions from a foundation of courage,
protected against self-blame (Uneno et al., 2022; Young &
Kotera, 2022). Such psychological resourcing may explain
the benefits of self-compassion within this population.

3.3. Proposal for integrative self-compassion
interventions within breast cancer care

Psychological adjuncts to cancer treatment have been
shown to lead to improved outcomes for patients when
delivered before cancer treatment (Chen & Ahmad,
2018). We propose a novel integration of self-compassion
interventions be applied within breast cancer clinical
care, building on groundwork from both breast cancer
and primary infertility research areas, since (a) self-
compassion is found to be a protective factor for breast
cancer and primary infertility populations independently,
and (b) evidence suggests that the distressing experiences
of each of these populations mirrors each other (Bartolo
et al., 2020). This intervention would seek to alleviate the
psychological harm infertility risk related to breast cancer
treatment may cause, or has caused, while concomitantly
developing inner coping resources translatable to other life
domains. To form an impression of what this intervention
integration might offer, we can draw on recent intervention
findings from each independent context. Systematic review
and meta-analysis of compassion-based intervention trials
for breast cancer patients (Fan et al., 2023) show that self-
compassion is enhanced and depression reduced regardless
of delivery mediums, either in-person or web-based, with
the strongest effects found for extended interventions
(4-12 weeks) rather than brief interventions (30 min).
Similarly, Njogu et al. (2023) found that both video and
digital story self-compassion interventions were effective

in reducing anxiety and depression and increasing self-
compassion for women pursuing fertility treatment.

To improve the efficacy of compassion-focused therapy
interventions with cancer patients Wei et al. (2023)
identified self-compassion profiles that influence treatment
outcome, recommending that interventions be tailored
to match the individual’s particular self-compassion
profile. We, therefore, suggest that any compassion-based
interventions be mindful of these profiles and tailor
content to the individual as far as practical. Intervention
coordinators must consider which practices to implement,
as not all may be appropriate in cancer survivors, and some
common self-compassion exercises, such as body scanning,
could cause further distress (Lathren et al., 2018).

4, Conclusion

The outcome of this propositional commentary based on
the synthesis of literature from breast cancer and fertility
research is a set of three specific reccommendations.

First, further to the latest guidance from the ESO-ESMO
(Paluch-Shimon et al., 2022), we recommend that cancer
treatment impact to fertility for pre-menopausal females be
included within all breast cancer educational interventions.
Consideration of inclusion of such information should
be given to existing information campaigns as well as
prospective campaigns. Appropriate messaging per
audience should be determined through trials. The existing
information leaflet template provided by ESHRE (2020)
should be considered as a resource for such interventions.

Second, based on the foregoing review, we recommend
that a self-compassion intervention addressing the specific
reproduction concerns of young breast cancer patients
and survivors be developed and implemented within a
multidisciplinary care team. For maximum eflicacy, the
intervention should commence ahead of cancer treatment
(Chen & Ahmad, 2018), account for individual self-
compassion profiles (Wei et al., 2023), and persist for a
minimum of 4 weeks (Fan et al., 2023). Delivery may be
in-person or internet-mediated (Fan et al., 2023), and can
make use of innovations in therapeutic aids, such as digital
storytelling (Njogu et al., 2023).

Finally, it must be acknowledged that for young
breast cancer patients and survivors, a measure of grief is
associated with fertility loss (Campbell-Enns & Woodgate,
2017), indicating that this may be a crucial element of the
individual experience that must be sensitively supported
through any planned intervention.
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