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A B S T R A C T

Objective: To explore the perspectives and needs related to fertility preservation decision-making in patients of
childbearing age with breast cancer.
Methods: Semistructured face-to-face interviews were conducted in a tertiary hospital in Baoding, China from July
to October 2023. Purposive sampling was used to ensure the diversity of samples. The interview guide is based on
the literature review and the discussions within the research team. A traditional content analysis approach was
used for data analysis.
Results: A total of 18 participants were interviewed. Three themes emerged from the data: conflicts between
subjective desires and concerns, coexistence of objective benefits and challenges, and decision-making support
needs. The conflicts between subjective desires and concerns included five sub-themes, the coexistence of
objective benefits and challenges also included five sub-themes, and the decision-making support needs included
two sub-themes.
Conclusions: Patients faced a difficult trade-off between desires and concerns, benefits, and challenges regarding
fertility preservation decisions, with numerous unmet needs. Healthcare professionals should prioritize patients'
fertility desires, providing timely fertility preservation information and adequate counseling after a cancer
diagnosis. This approach can help alleviate unnecessary concerns, facilitate satisfactory decision-making, and
improve patients' quality of life.
Introduction

Breast cancer was the most common malignant tumor worldwide and
the most prevalent in women of childbearing age.1,2 The survival rate of
breast cancer increased with the comprehensive development of early
screening and improvements in diagnostic and treatment technologies.3

However, antitumor therapy induced a certain degree of gonadal
toxicity, which can cause irreversible damage to fertility, including early
menopause and premature ovarian failure.4 Due to the social and cultural
influence of late marriage and late childbearing, many patients still
hoped to have children after diagnosis. In addition, in order to avoid the
rapid aging of the population caused by the continuous decline in fertility
rates, China implemented the “three-child policy” in 2021, supplemented
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by a series of supporting measures such as early childhood education
services and maternity leave,5 which made patients more willing to have
children, especially those whose first pregnancy was not completed.6

Approximately 18% of patients with breast cancer who had children at
the time of diagnosis still desired to conceive, whereas 71.4% of patients
without children preferred to conceive after diagnosis.7

The rapid development of fertility preservation provided women with
the opportunity to become pregnant after treatment for malignant tu-
mors, thus helping some patients with breast cancer achieve their fertility
goals and improve treatment compliance and quality of life.8 Fertility
preservation, referred to the application of surgical, medical, or labora-
tory procedures to preserve the potential for genetic parenthood in adults
or children at risk of sterility before the end of the natural reproductive
.
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Table 1
Semistructured interview guide.

1 Do you know that antitumor treatments damage fertility?
2 Do you still want to have (another) children in the future?
3 Do you know any methods that can help you protect your fertility?
4 Do you know anything about fertility preservation?
5 What is your decision regarding fertility preservation?
6 What does fertility preservation decision mean to you? What do you think of

fertility preservation decision?
7 What are your concerns when making fertility preservation decision? What

difficulties have you encountered?
8 What do you need in the decision-making process?
9 Do you know about patient decision aids? What do you think if there is such a

decision support tool to help you make decision?
10 Do you have any suggestions for the type, content, and implementation

dissemination of the patient decision aids?
11 Is there anything else you would like to say on this topic?
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lifespan.9 Some countries have currently established guidelines for tumor
fertility preservation and recommended that patients with reproductive
needs undergo fertility preservation before receiving anticancer treat-
ment.10,11 However, a significant gap occurred in the practical imple-
mentation of these guidelines; for example, in the USA, the
implementation of fertility preservation was < 30%.12 The fertility
preservation proportion among patients with cancer in China was even
lower, with only 12 and 17 cases of sperm from patients with tumors
being frozen within 6–7 years in the Shanghai and Jiangsu human sperm
banks, respectively.13 Compared with fertility preservation in men with
cancer, fertility preservation in women with cancer was more complex
and time-consuming. The qualitative study results on fertility preserva-
tion in young women with early breast cancer by An et al. showed that 10
of 15 patients had fertility intention; however, only three patients un-
derwent fertility preservation before breast cancer treatment.14 Zhang
et al. investigated 308 young women with breast cancer, 81 of whom had
fertility intentions; however, only one woman froze her eggs before
treatment.15 Thus, exploring the perspectives and needs of fertility
preservation decision-making in patients of childbearing age with breast
cancer and helping them make fertility preservation decisions was of
great practical significance.

Furthermore, an increasing number of qualitative studies on fertility
preservation have been conducted in various countries; however, most
studies have explored the fertility preservation experience of young
women with various types of cancer after diagnosis, but not for breast
cancer.16,17 Other studies mainly investigated the attitudes on fertility
preservation among childbearing patients with cancer, yet patients’
needs were not assessed in the decision-making process.18,19 In addition,
the cultural backgrounds of different countries were different, as were
the medical guidelines for fertility preservation in patients with breast
cancer. Previous studies have shown that traditional Chinese values of
fertility may affect fertility intention in patients of childbearing age with
breast cancer, thereby affecting the patient's decision to undergo fertility
preservation.20 Therefore, in this study, we aimed to explore the per-
spectives and needs of fertility preservation decision-making in patients
of childbearing age with breast cancer in the context of Chinese culture to
provide a basis for constructing targeted decision-support programs for
healthcare professionals.

Methods

Study design

This study used descriptive qualitative study to explore the perspec-
tives and needs for fertility preservation decision-making in patients of
childbearing age with breast cancer. The descriptive qualitative study
can get the perspectives of the participants on a specific topic more
directly, and describe it directly in the language similar to that of the
participants, so that the research results are closer to the data, which can
provide effective information for clinical intervention, scale develop-
ment, needs assessment, and questionnaire survey.21,22

Setting and sample

This study was conducted in the department of breast surgery of a
tertiary hospital in Baoding, China between July and October 2023.
Samples were collected using a purposive sampling method with the
maximum variation sampling technique to ensure the diversity of the
samples by comprehensively considering factors, such as patient age,
marital status, education level, and disease stage. The participants were
patients aged between 18 and 40 years who were diagnosed with breast
cancer and were undergoing treatment (surgery, chemotherapy, radio-
therapy, and/or endocrine therapy). The language of the participants was
Chinese, with no communication barriers. Patients were excluded from
this study if they had other malignant tumors, breast cancer recurrence or
metastasis, or had been diagnosed with infertility before cancer. Patients
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with a family history of breast cancer were also excluded because fear of
passing the cancer on to future children might limit their desire to have
children. The nurses helped introduce eligible participants and screened
potential participants through the ward electronic system. Then, we
introduced the research objectives to patients face-to-face and invited
them to participate in the study. If participants were interested, we would
confirm their informed consent and appoint interview time and place.
Determination of the sample size followed the principle of information
saturation. When there was no new topic, another two participants were
interviewed to confirm the data saturation. Twenty-one participants
were invited to participate in the study, and three of them did not
participate because they were not interested.

Data collection

Semistructured face-to-face interviews were conducted in Chinese by
the first author (MY Sun), a female graduate student who has systemat-
ically studied qualitative research to explore and understand the per-
spectives and needs related to fertility preservation decision-making in
patients of childbearing age with breast cancer. The interview guide
(Table 1) was initially developed by conducting a literature review and
the discussions within the research team. Two pilot interviews were
conducted in patients of childbearing age with breast cancer to refine the
interview guide. Before each interview, the interviewer explained the
purpose and requirements to the participants and ensured that all data
and participant information were kept confidential. The participants
determined the interview time, and the interview took place in a quiet
and uninterrupted hospital classroom environment. Only the interviewer
and participant were present during the interview. The interviewer
carefully listened to the participant's verbal information, asked questions,
responded on time, and paid attention to recording the participant's
nonverbal behaviors such as tone, expression, and actions. The in-
terviews were audio-recorded throughout the process after seeking par-
ticipants' consent and lasted for approximately 20–66 mins.

Data analyses

NVivo 20 software was used for data management. Within 24 h of
the interview, the recording was automatically transcribed and care-
fully reviewed by the researchers, and the necessary modifications were
made. Data analysis was conducted in Chinese. A traditional content
analysis approach was used to organize, summarize, code, and extract
themes from the interview materials and identified corresponding
excerpt examples.23 Two researchers read the data repeatedly and
immersed themselves in the data to get a sense of integrity. The
important phrases and sentences were marked, which was considered
as a meaningful unit to encode the interview text, and then open coding
was carried out. Similar and related codes were classified into sub-
themes and themes. Finally, themes and subthemes were defined, and
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corresponding examples of excerpts were extracted from the data. In
cases of disagreement, a third researcher checked the original mate-
rials, and the three researchers discussed until a consensus was reached.
A third researcher examined the identified codes, subthemes, and
themes. The transcripts were not returned to participants for confir-
mation. Subsequent interviews did not inform data analysis or
emerging codes, subthemes, and themes.
Rigor

The quality criteria of Guba and Lincoln were used to evaluate the
quality of the study.24 Credibility: the interview outline was developed
based on a large amount of literature, maximum variation sampling was
used to ensure a diverse sample, and excerpts were used to support and
illustrate various themes and subthemes to ensure the credibility of
qualitative content analysis. Dependability: the interview was conducted
by the first author of this study, a female graduate student who has
systematically studied qualitative research. A qualitative research
methodology expert was invited to analyze the data and reach a
consensus through discussion to improve the reliability of the research
results. Confirmability: during the interview process, the interview
techniques such as questioning, recombination, summarization, and
response were repeatedly and comprehensively used to obtain informa-
tion that reflected the participants' views, attitudes, and understanding as
truthfully, comprehensively, and accurately as possible, and the
researcher repeated the words of the participants, understood their
viewpoints, and repeatedly confirmed with the participants to prevent
researcher's viewpoints from being included in the code. Transferability:
we provided accurate and detailed descriptions of the inclusion criteria,
main characteristics for the participants, and data collection methods,
thereby improving the transferability of research results. Reflexivity:
before starting the study, the researcher reflected on how their values
Table 2
Detailed characteristics of each patient.

Age
(year)

Education level Relationship
status

Children (Yes/No)
(gender of children)

Tre

P1 35 Middle school Married Yes (one boy and one girl) OP,
the

P2 34 High school Married Yes (one boy) Neo
P3 34 Middle school Married Yes (two girls) Neo
P4 37 Middle school Married Yes (one boy) OP,

the
P5 36 Middle school Married Yes (one boy) OP,

end
P6 39 Middle school Married Yes (two girls) Neo
P7 39 Primary school Married Yes (two girls) OP,

end
P8 36 Primary school Married Yes (one girl) OP,

end
P9 33 High school Married No (�) Neo
P10 24 Undergraduate Married No (�) Neo
P11 39 Middle school Married Yes (two boys) OP,

end
P12 37 Middle school Married Yes (two girls) OP,

the
P13 39 High school Married Yes (one boy and one girl) OP,

the
P14 37 High school Married Yes (two girls) OP,

end
P15 39 Middle school Married Yes (one boy) OP,

the
P16 39 College degree Married Yes (one boy) Neo
P17 38 High school Married Yes (one boy) OP,

the
P18 34 Middle school Single No (�) Neo

OP, operation.
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and professional backgroundmight influence the research results. During
interviews and analysis, reflexivity was maintained by taking field notes
and memos.

Ethical considerations

The study was approved by the Research Ethics Review Committee of
the Affiliated Hospital of Hebei University (IRB No. HDFY-LL-2021-142).
Informed consent of all participants was obtained before data collection.
The research process was completely voluntary, anonymous, and
confidential.

Results

Eighteen patients of childbearing age (18–40 years) with breast
cancer participated in the study. The mean patient age was 36.1 years,
ranging from 24 to 39 years. Most patients had an education level of
middle school and were married with two children. All patients were
receiving chemotherapy combined with surgery, radiotherapy, and/or
endocrine therapy. None of the patients underwent fertility preservation,
and three patients had fertility intentions. Detailed characteristics of each
patient are presented in Table 2. Twelve subthemes emerged from the
three main themes, which are summarized in Table 3.

Theme 1: subjective desires and concerns conflict

This theme described the contradictory thoughts of patients regarding
fertility preservation decisions, who faced with serious decision-making
conflicts. On the one hand, patients were eager to do fertility preserva-
tion to fulfill their desire to become mothers and to meet their expecta-
tions regarding the number and sex of their children. On the other hand,
they expressed their worries about fertility preservation, concerning it
atment Cancer
stage

Fertility
preservation

Fertility
intention

chemotherapy, and endocrine
rapy

I No No

adjuvant chemotherapy II No No
adjuvant chemotherapy III No No
chemotherapy, and endocrine
rapy

III No No

chemotherapy, radiotherapy, and
ocrine therapy

II No No

adjuvant chemotherapy II No No
chemotherapy, radiotherapy, and
ocrine therapy

III No No

chemotherapy, radiotherapy, and
ocrine therapy

II No No

adjuvant chemotherapy II No Yes
adjuvant chemotherapy I No Yes
chemotherapy, radiotherapy, and
ocrine therapy

I No No

chemotherapy, and endocrine
rapy

II No No

chemotherapy, and endocrine
rapy

III No No

chemotherapy, radiotherapy, and
ocrine therapy

II No No

chemotherapy, and endocrine
rapy

I No No

adjuvant chemotherapy I No No
chemotherapy, and endocrine
rapy

II No No

adjuvant chemotherapy III No Yes



Table 3
Three themes and twelve subthemes.

Theme Subtheme

Subjective desires and concerns
conflict

⋅ Desire to become a mother
⋅ Preference for the sex of the child
⋅ Expectation of the number of children
⋅ Concerns about their own health and
children's health

⋅ Concerns about fertility preservation effects
Objective benefits and challenges
coexist

⋅ Chance for future pregnancy
⋅ Give birth to healthier children
⋅ Lack of sufficient and correct information
⋅ Limitations regarding the decision-making
time

⋅ Heavy financial burden
Decision-making support needs ⋅ Patient decision aids needs

⋅ Family support needs
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influenced their own health and children's health, as well as about the
effectiveness of fertility preservation.

Subtheme 1: desire to become a mother
Most patients expressed that they were eager to become mothers,

which could enhance their social roles and confidence, and fulfilled their
needs for love and belonging. In addition, due to China's “three-child
policy,” patients said that their desire to become mothers was stronger
and that doing fertility preservation could satisfy their desire to become
mothers. P7: “Doing fertility preservation is the determination as a woman to
have children.” P8: “As a woman, the desire to become a mother will prompt
me to make fertility preservation decisions.”

Subtheme 2: preference for the sex of the child
With the development of social culture, the traditional Chinese

concept of son preference has gradually weakened. Most patients
expressed a desire to satisfy their preference for the gender of their
children through fertility preservation; they preferred a son and a
daughter. P4: “My first child is a son, and it would be great if fertility pres-
ervation allows me to choose the gender of my child and guarantees that I will
give birth to a daughter.” P15: “For most families in the countryside, if their
first child is a daughter, they will do fertility preservation because they urgently
want a son.”

Subtheme 3: expectation of the number of children
The traditional idea of “raising children for old age” has promoted the

decision-making of fertility preservation. For patients who already had
one child, they hoped to have another child through fertility
preservation and hoped that the two children can accompany each other,
rely on each other, and reduce the pressure of raising parents in the
future. P13: “I have one child, and I feel that she is lonely. Two children can
take care of each other.” P16: “If I have another child, my children can take
care of me together when I'm old; they won't be very tired.”

Subtheme 4: concerns about their own health and children's health
Patients' concerns about their own health prevented them frommaking

fertility preservation decisions. Patients expressed they were worried their
continued survival, and they tended to prioritize survival over future
fertility. In addition, patients with hormone-positive breast cancer were
concerned that fertility preservation increased the probability of cancer
recurrence. P8: “After breast cancer diagnosis, I feel that my life comes first, my
body comes first, and myself comes first. Nothing else (fertility preservation) is
important, so I won't take any risks.” P16: “I have hormone-positive breast
cancer, and doing fertility preservation will cause hormonal changes in my body
and a higher risk of recurrence. I am afraid of recurrence and suffer more.”

Another concern mentioned by patients was the health of future
children. Some patients expressed they were worried about passing their
cancer genes on to their future children since the impact of fertility
preservation on children's health was difficult to estimate. P4: “Will the
4

frozen eggs have (breast cancer) genes? I am afraid that my cancer gene will be
passed on to my offspring.” P11: “If I do fertility preservation, I would defi-
nitely have to do genetic testing first, and even if the results are fine, I would
also be worried about passing on the risk of cancer to my future child.”

Subtheme 5: concerns about fertility preservation effects
Although the rapid development of fertility preservation techniques

offered the possibility of future fertility, patients believed that the un-
known quality of oocytes and transplantation success rates meant that
successful fertility could not be guaranteed 100%. Therefore, patients
expressed concerns about the success rate of fertility preservation tech-
nology in gestating embryos. P7: “It will probably take me a long time to
adjust my body to prepare for fertility preservation, and it may not be suc-
cessful finally.” P5: “Can the end result of fertility preservation be guaranteed
to be good? I still need to take medication for 5 years, can it (frozen eggs) be
well used after 5 years? Can I successfully give birth to a baby then?”

Theme 2: objective benefits and challenges coexist

This theme addressed patients' difficult trade-off between the benefits
and challenges regarding fertility preservation decisions. Patients
believed that fertility preservation provided them with reproductive
opportunities and helped them have healthier children, but they also
faced challenges such as lack of information, time constraints in decision-
making, and heavy financial burden. When weighing the benefits and
challenges of fertility preservation, patients faced an endless battle, and
making decisions was often difficult.

Subtheme 1: chance for future pregnancy
Patients expressed that they might not be sure about their future

fertility plans before undergoing cancer treatment; however, given the
adverse effects of breast cancer treatment on future fertility, they still
wanted options for the future. Therefore, they tended to opt for fertility
preservation as a security measure for future pregnancy. P10: “I am not
currently considering having children, but I still want to do fertility preserva-
tion to leave a security for my pregnancy and avoid regret in the future.” P14:
“I will consider fertility preservation, although there is no plan for conception
at present, but it is still very happy to have a security.”

Subtheme 2: give birth to healthier children
For patients who needed endocrine therapy, in addition to

treatment-related fertility damage, there was a risk of age-related
fertility decline after treatment. As a result, some patients acknowl-
edged it was necessary to do fertility preservation at a relatively young
age, freezing younger and higher quality eggs before treatment could
help them have healthier children after treatment. P4: “Freezing high-
quality eggs before treatment and giving birth to healthier children after
treatment will increase our happiness levels.” P9: “I am still young, and I
may remain fertile after treatment, but everyone knows that chemotherapy
drugs are poisons. Freezing healthy eggs before chemotherapy can make
future children healthier.”

Subtheme 3: lack of sufficient and correct information
Patients stated that they had a great need for information, including

the different options for fertility preservation treatments and their ben-
efits and risks, but lack sufficient information support regarding fertility
preservation decisions. Healthcare professionals, who were the main
source of information for patients, subjectively believed that patients
with children had no reproductive needs and did not take the initiative to
discuss fertility preservation issues with patients. P3: “I would like more
fertility preservation information, such as what fertility preservation methods
are available and what examinations are needed for fertility preservation.”
P17: “Healthcare professionals didn't talk to me about fertility preservation,
probably thinking I'd already had two sons.”

Due to the limited information available, most patients obtained
relevant information through media or the internet, but the insufficient
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ability of patients to identify correct fertility-related information
increased misunderstandings and hindered them from making fertility
preservation decisions. P12: “This is the first time I've heard of fertility
preservation. Is it similar to In Vitro Fertilization (IVF)?” P10: “I found some
information on the Internet that I can't get pregnant after the diagnosis of
breast cancer. If I get pregnant, my hormones would be out of balance, and
my life would be in danger. I think the information (online) is quite scientific
now.”

Subtheme 4: limitations regarding the decision-making time
Fertility preservation should be performed after cancer diagnosis

and before the treatment. Once cancer treatment begins, fertility may
be irreversibly damaged. However, patients perceived they are under
great time pressure to make fertility preservation decisions within a
short period before anti-tumor treatment. P6: “I don't have time to
consider it (fertility preservation) because I undergo a major pathological
examination first, followed by a series of other examinations. The doctor
quickly gives me an infusion of (chemotherapy) drugs after the final results
comes out.” P14: “I don't have time to think about anything else (fertility
preservation) because I come back to the hospital after surgery and start
chemotherapy directly.”

Subtheme 5: heavy financial burden
The heavy financial burden is the most common reason patients give

up protecting their fertility. Patients recognized that they bore the costs
of cancer treatment and raising children. Meanwhile, they have to ac-
count for a series of additional follow-up costs, such as freezing and
transplants, which were not covered by health insurance. P9: “Doing
fertility preservation depends on whether I can afford it. If I can't afford it, I
won't do it.” P13: “My cancer treatment requires a large amount of money,
and I also have to raise two children; now things are very expensive, so I can't
afford to raise them, let alone do fertility preservation.”

Patients with heavy financial burdens were eager to obtain financial
help and hoped that fertility preservation could be covered by public
health care in the country to reduce their financial burden. P1: “For
cancer patients, the most important thing is the cost. We hope that our country
can provide strong support and that fertility preservation can be covered by
insurance.” P4: “What we need most is financial support because we have
already spent a lot on cancer treatment, and there is no extra money to pursue
fertility preservation. It will be too late for us to save enough money to do it.”

Theme 3: decision-making support needs

This theme encompassed the decision-making support needs of pa-
tients in relation to fertility preservation decisions. In the process of
decision-making, patients needed the guidance of patient decision aids
and the support of family members, so as to make decisions more
adequate and improve the quality of decision-making.

Subtheme 1: patient decision aid needs
Decision-making regarding fertility preservation needs to be sup-

ported by patient decision aids that provides comprehensive information.
Patients had positive attitudes toward patient decision aids and
expressed a desire to receive the decision-making guidance before
treatment. P6: “I hope there are tools for fertility preservation because there
will be people in need. We breast cancer patients will have the idea of using it
before treatment.”

Patients had different preferences regarding the content, form, and
publicity of the patients decision aids. Compared to written information,
patients believed that web-based patient decision aids had better privacy
and were more acceptable and popular. P16: “I recommend web-based tools
which have good privacy, while the written information is easily seen by others. I
don't want people to see that I am doing fertility preservation.” P17: “Web-based
tools are more acceptable, easy to understand, convenient, and few people read
written information now.” The content of patient decision aids was the
determining factor of patients' understanding of information, and patients
5

expected the content of patient decision aids to be easy to understand and
avoided the use of medical terminology. P14: “I don't understand medical
terminology, so I hope you can note the general meaning of medical terminology
and use plain language.” Patients believed formal platforms should be used
to promote patient decision aids. P18: “It is best to promote patient decision
aids on formal platforms such as hospital official platforms and WeChat ac-
counts because it is difficult to believe that on an informal app.”

Subtheme 2: family support needs
Good family support was crucial for patients making fertility preser-

vation decisions as it encouraged them. Patients expressed they craved
support and understanding from their families. Good family support could
help them improve negative emotions and increase their confidence in
making fertility preservation decisions. P2: “I should also show my husband
fertility preservation so that he can understand me. Otherwise, he thinks it is not
difficult to have a child.” P14: “If I do fertility preservation and have another
child, I hope I can get the support and help from my family; you know the
helplessness of taking care of a child, the child is crying, and I want to cry with
her.”

Discussion

We explored the perspectives and needs of fertility preservation
decision-making in patients of childbearing age with breast cancer in
China and identified three themes and twelve subthemes, of which the
three themes included conflicts between subjective desires and concerns,
coexistence of objective benefits and challenges, and decision-making
support needs. In the fertility preservation decision-making process, pa-
tients faced dual pressures of fertility and survival: they were eager to
become mothers but were worried about health issues. They valued the
benefits of fertility preservation but also faced objective challenges such
as lack of information, time constraints in decision-making, and heavy
financial burden. Moreover, patients had unmet needs in decision-
making.

Our results showed that fertility preservation decisions could fulfill
patients' desire for fertility. Fertility desire included the desire to become
a mother and the preference for the sex and number of children.25 In the
context of Chinese culture, women were responsible for giving birth to
their children and raising the next generation, having children remained
among the goals of women with cancer of childbearing age to pursue a
happy life. Patients believed that fertility was a symbol of women's
identity and role recognition and that cancer and its treatment will not
change the significant desire of some patients to have children.26 Most
patients believed that having both a son and a daughter was an ideal
family structure, which brought more hope and happiness to the
family.27

However, some concerns hindered their fertility preservation
decision-making, consistent with the results of previous studies.16 After
being diagnosed with breast cancer, patients believed that survival and
fertility were contradictory and that maintaining their own health was
the primary consideration. Patients, especially those with
hormone-positive breast cancer, believed that pregnancy might endanger
their lives, and fear of cancer recurrence made it difficult for them to
consider fertility preservation.28 In addition, due to concerns about the
health of future children, some patients had to give up fertility preser-
vation, which would lead to higher levels of reproductive anxiety.29 An
increasing number of studies have confirmed the effectiveness and safety
of fertility preservation.30,31 According to current evidence, breast cancer
usually had a better prognosis, and having children did not increase the
risk of recurrence after treatment or affect future children.32 Studies have
shown that adequate fertility counseling can effectively reduce patient
concerns regarding fertility issues.33 Therefore, healthcare professionals
should pay more attention to patients' contradictory thoughts in the
decision-making process, provide adequate fertility counseling to elimi-
nate patients' misunderstandings about pregnancy after breast cancer,
and reduce patients' concerns, so as to help patients make fertility
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preservation decisions and meet their fertility desires.
Our findings showed that some patients believed that it would be

beneficial to preserve their fertility. They felt that they had a choice on
this issue and that their future fertility was guaranteed. In addition,
freezing younger and higher quality eggs before treatment could help
them have healthier children after treatment, which was a positive
experience. Patients who recognized the benefits of fertility preservation
would be more likely to make fertility preservation decisions.34 It is
important to promote fertility preservation on a formal platform, mainly
referring to an official online platform, because it can improve patients'
awareness of fertility preservation and its benefits, so as to help them
choose and implement appropriate fertility preservation programs.

However, these benefits of fertility preservation may be insufficient
to offset the objective challenges, such as lack of information, time
constraints in decision-making, and heavy financial burden, resulting
in none of the patients undergoing fertility preservation. This indi-
cated that we should also help patients overcome barriers and chal-
lenges in the decision-making process of fertility preservation while
helping them understand the benefits of fertility preservation.35 Our
findings showed that patients reported receiving insufficient and
ill-timed information, consistent with the results of previous studies.36

Patients believed that healthcare providers were their main source of
information; however, healthcare professionals did not provide them
with sufficient fertility preservation information, which may be
attributed to their insufficient fertility preservation knowledge.37 A
lack of information on fertility preservation led to misconceptions,
which can easily aggravate decision-making conflicts and regrets
related to fertility.38 For example, Campbell et al. observed that the
more fertility information available, the lower the degree of decision
regret.38 In this study, patients were expected to receive fertility
preservation information about the risks, benefits, success rates, and
costs at the beginning of their diagnosis to allow sufficient time for
decision-making and made more careful considerations.39 Therefore,
healthcare professionals should receive training and continuing edu-
cation on fertility preservation to provide targeted information sup-
port to patients.

In addition to training healthcare providers in providing informa-
tion to patients, the effectiveness of patient decision aids and fertility
navigators in providing fertility preservation information to patients
has been confirmed.40,41 A patient decision aid can be a useful sup-
plement to the fertility preservation information provided by health-
care providers to inform patients about fertility preservation choices
and guide decision-making processes.42 Our results showed that pa-
tients had a positive attitude toward decision aids and hoped to use it.
Most countries have developed and applied patient decision aids in the
practice of fertility management for patients of childbearing age with
breast cancer.40,42 However, no fertility preservation patient decision
aid was available in mainland China. Therefore, future research should
draw on existing research results and experiences to develop patient
decision aids that were suitable for the Chinese social and cultural
context to guide patients in making better decisions. Moreover,
fertility preservation decision-making can be further supported by
fertility navigators. Due to the busy work schedule, healthcare pro-
fessionals do not have enough time to provide fertility preservation
consultation for patients. The research results of van den Berg et al.
showed that fertility navigators can assist oncologist to provide pa-
tients with basic fertility preservation counseling, referring patients to
the reproductive department to determine fertility preservation plans.
After that, the fertility navigator followed up the patients and pro-
vided them with psychological support.41 The presence of fertility
navigators freed healthcare professionals from their complicated work
and allowed them to devote more time to diagnosis and treatment, and
also improved the efficiency of patients' access to fertility counseling
and fertility preservation–related services.43 In the future, the role of
fertility navigators in patients of childbearing age with breast cancer
should be considered.
6

Furthermore, our findings confirmed the results of previous studies
on the role of family and financial support in fertility preservation de-
cision-making.44 Families provided the most solid type of financial and
emotional support for patients. Healthcare providers should encourage
family members to communicate with and provide financial support for
patients. The cost of fertility preservation should be covered by medical
insurance, or financial assistance should be provided to patients to help
reduce the burden of decision-making.

Limitations

This study had some limitations. First, as a qualitative research, so the
research results cannot be generalized. Second, the spouse's role in
fertility preservation decisions was not considered. Third, the maximum
variation sampling method was used to achieve the diversity of sample
groups; however, only one unmarried patient was included in this study,
our findings may be related to specific population characteristics. Fourth,
interviews at the time of diagnosis may provide a deeper understanding
of the perspectives and needs of fertility preservation decision-making.
We interviewed the patients during treatment, which may have led to
a recall bias. Finally, patients did not receive fertility preservation, and
interviews with patients who have undergone fertility preservation may
provide additional insights into the research findings.

Implications for nursing research and education

It is necessary to conduct large-scale studies targeting patients
without children and patients who have made fertility preservation de-
cisions from different regions. The opinions of family members, espe-
cially spouses, have an important impact on patients' fertility
preservation decisions, and the role of spouses should be considered in
future research. In addition, future research can validate the role of pa-
tient decision aids and fertility navigators in providing fertility preser-
vation counseling to patients and helping them make decisions.

Conclusions

Patients faced a difficult trade-off of desires and concerns and benefits
and challenges regarding fertility preservation decisions, and there are a
number of unmet needs. Healthcare providers should understand the
patient's fertility desire, and provide adequate fertility counseling to
alleviate unnecessary concerns of patients. Simultaneously, they should
inform young patients with breast cancer regarding fertility preservation
early before treatment, enhance patient awareness of fertility preserva-
tion and its benefits, help them make satisfactory fertility preservation
decisions, and improve their quality of life.
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