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Abstract
Purpose With over 80% of paediatric and adolescent cancer patients surviving into adulthood, quality-of-life issues such as
future fertility are increasingly important. However, little is known about regret around decisions to pursue or forgo fertility
preservation (FP). We investigated the risk of decision regret in families involved in making a FP decision and explored
contributive factors.
Methods Parents and patients ≥ 15 years were invited to participate. Participants completed a 10-item survey, including a
validated Decision Regret Scale. Scores ≥ 30 indicated high regret. Free-text response items allowed participants to provide
reasons for satisfaction or regret.
Results A total of 108 parents and 30 patients participated. Most (81.4%) reported low regret (mean score 13.7). On
multivariate analysis, predictors of low regret included having a FP procedure and a fertility discussion pre-treatment.
Most participants believed that FP offers hope for future fertility. Some reported dissatisfaction with the process of
decision-making.
Conclusion Overall levels of regret in the study population were low, with factors associated with quality, timely discussion and
belief in the success of FP technology being predictors of low regret. However, dissatisfaction with the decision-making process
itself revealed that refinements to the programme are required to meet families’ needs.
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Introduction

The importance of future fertility to oncology patients is well-
recognised [1, 2]. International bodies recommend discussing
the impact of gonadotoxic therapy on future fertility and fer-
tility preservation (FP) options—strategies implemented in an
attempt to retain fertility opportunity when it is threatened by
gonadotoxic therapy—at the time of diagnosis [1, 3, 4].
However, time constraints, the anxiety and vulnerability of
the patient and the volume of information relayed, as well as
potentially limited clinician knowledge regarding FP, can im-
pair the provision of fertility-related information [5–8].
Furthermore, whilst oocyte or sperm salvage have proven ef-
ficacy, procedures for pre-pubertal children (ovarian or testic-
ular tissue cryopreservation) are considered experimental [1,
9]—although recent advances may mean this will change
rapidly—adding to the complexity of the decision process
and the potential for long-term regret around a decision made
at diagnosis.

Decision regret (distress or remorse) about healthcare de-
cisions negatively impacts the wellbeing and quality of life of
patients [10, 11]. High levels of decision regret have been
associatedwith poorer long-term health outcomes, poorer psy-
chological wellbeing and an overall lower quality of life [10].
Decisions regarding FP have the potential to create high levels
of long-term regret. Studies on adult female cancer survivors
have demonstrated high regret that can be lessened with pre-
treatment counselling [12–18] and thus supports the clinical
recommendations for pre-treatment FP discussion in adults.

However, there is minimal published literature evaluating
decision regret regarding FP decisions in paediatric and ado-
lescent populations [19]. Paediatric fertility preservation cre-
ates a unique situation whereby future cancer survivors and
their parents (acting as surrogate decision-makers) could both
experience regret. The additional anxiety and responsibility of
having to make a decision that is inconsistent with the child’s
future preferences may increase their risk [20, 21]. Better un-
derstanding of the experiences of regret will support clinical
recommendations. We aimed to examine decision regret
around FP decisions in families who had a fertility discussion
at The Royal Children’s Hospital (RCH) Melbourne,
Australia, and to explore contributing factors to the experience
of regret.

Materials and methods

A mixed-methods cross-sectional study was undertaken at
The RCH, Melbourne, between February 2015 and
November 2016, that assessed acceptance of FP decisions.
Whilst FP discussions have occurred since 1987, a formalised
FP programme was introduced in August 2013 with experi-
mental procedures undertaken as a novel technology with

executive approval, clinical ethics governance for
individualised cases and research governance for data
collection.

Patients and parents who had undergone FP counselling
between 1987 and 2016 were invited to complete a 10-item
survey. This survey included the validated Decision Regret
Scale (DRS) by Brehaut et al [22], two Likert-type questions
assessing whether the participant believed that FP procedures
were likely to be successful in their lifetime, or within the
lifetime of the next generation and two free-text questions
allowing for participants to provide reasons as to why they
were satisfied with the decision made or regretted it (see
Online Resource 1 for questionnaire). Oncofertility data (de-
mographics, diagnosis, type of cancer treatment, FP procedure
type, infertility risk and complications) was obtained via an
established oncofertility database and the patient’s medical
record.

Since the introduction of the formalised programme, the
recommended principle of care at The RCH is to discuss the
impacts of planned cancer treatments on fertility with all pa-
tients and families when the intent of treatment is curative.
Clinicians provide individualised fertility recommendations,
based on a range of factors. Fertility consultations cover infor-
mation on the risk to fertility with proposed treatment, the FP
options available for the individual patient, current success
rates of available procedures and other options if FP was not
pursued. Additionally, written resources regarding fertility and
FP are provided to patients and their families.

From June 2014, the Fertility Preservation Toolkit has been
employed by clinicians to facilitate the communication of up-
to-date, consistent information about fertility risk and preser-
vation options to all newly diagnosed paediatric and adoles-
cent oncology patients/families [23]. This practical resource
(published in its entirety) [23], includes a clinician instruction
booklet, checklist, referral forms, reference information re-
garding fertility risk of cancer treatments and handouts for
patients and families.

Fertility discussion is initiated by the oncologist, and
patients are then referred to an oncofertility specialist
(either a paediatric gynaecologist or an endocrinologist)
for detailed discussion. Referral for an FP procedure is
considered for all pubertal patients at any risk of infer-
tility; pre-pubertal patients with a moderate risk (> 30–
80%) or high risk (> 80%) of infertility; patients/families
who request discussion; and at the discretion of the
oncologist. Oncologists can arrange sperm cryopreserva-
tion for post-pubertal patients directly without referral.
Information sheets about the FP procedures are
standardised so that families considering a procedure
have access to the same information [23]. In 2016, this
was adapted into an electronic resource [24].

For the purposes of this study, eligible participants included
parents and their children (if currently aged 15 years or older)
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who participated in a fertility discussion between January
1987 (when the first FP procedure was performed) and
November 2016, who were recruited onto the oncofertility
research programme and had consented to being contacted
for research purposes. Oncology patients were defined as
those with a primary oncology diagnosis (i.e. that of a solid
or blood-borne cancer) or those with a non-cancerous disease
needing oncological treatment, and therefore under the care of
the oncology department. Such diagnoses include but are not
limited to immunological, haematological, renal and endo-
crine conditions.

Both parents were invited to participate, even if they were
both present at the same consultation, as it was anticipated that
each parent may have unique and independent levels of satis-
faction or regret around their decision despite being provided
the same information, considering the decision to undergo FP
is values-based.

Although paediatric and adolescent (ages 0–17) pa-
tients are legally minors, it is recognised ethically and
legally that they may have the capacity to give informed
consent for some medical procedures. This capacity is
relevant to the individual, and judged on a case by case
basis. However, capacity or cognitive maturity to weigh
one’s values against the advantages and disadvantages
of medical procedures begins to emerge from around
11 to 14 years of age. Older teenagers are more en-
gaged with fertility decisions [25]; therefore, it was
agreed that minors > 15 years old, who had participated
in the FP decision, were able to give informed assent
and participate in research with parental consent.

Identification of eligible participants

Families who attended The RCH after August 2013
were recruited onto the oncofertility programme at a
hospital visit soon after diagnosis and recorded in the
FP database (established 2013). Those participants who
consented to future research were invited onto this
study.

Prior to August 2013, formalised data collection strat-
egies had not been implemented; therefore, there was no
systematic way of identifying patients who had fertility
discussions. Patients invited onto the study from 1987-
August 2013 were those that had an FP procedure,
identified through medical and pathology databases, or
were patients seen in survivorship after 2013 and oppor-
tunistically recruited onto the oncofertility research
programme.

Additionally, families were ineligible to be contacted
during the study period if the patient was deceased or
receiving palliative treatment, if the treating oncologist
determined the patient was too unwell for contact, or if
they had just received a diagnosis, (as there was a

minimum of 2 months from the time of fertility discus-
sion and recruitment onto the study to minimise burden
and distress).

Consent process

Eligible participants were recruited by a researcher (co-
inciding with a hospital visit), or via mail-out. Survivors
who were no longer receiving cancer treatment were
invited via mailout or during a follow-up visit. To min-
imise distress during intensive treatment, in families
where the child had recently undergone a FP procedure,
parents were invited to participate at least 2 months
post-procedure and patients were approached at least 6
months afterwards. In families where the child did not
undergo a procedure, parents and patients were
contacted at least 6 months after their FP discussion.

Ethical approval

This study was approved by The RCH Human Research
Ethics Committee (HREC 34237).

Statistical analysis

Quantitative data analysis was performed using SPSS version
22 (IBM, NewYork, USA). Descriptive statistics were used to
report demographic and clinical characteristics. Decision re-
gret was assessed as a dichotomous variable. Scores from 0—
29 were defined as indicative of low regret, and scores ≥ 30
were indicative of high regret [10]. Associations between level
of regret and predictor variables were analysed in bivariate
analysis using a two-tailed chi-square test. Differences with
a two-sided p-value of < 0.05 were considered statistically
significant.

To avoid duplication of results from the two-parent
families, bivariate analysis was also performed including
only the main carer (i.e. the parent who provided con-
sent to fertility preservation or the research programme)
in the analysis. Predictor variables with p < 0.05 in this
analysis were included in multivariate logistic regres-
sion. A progressive, forward elimination modelling strat-
egy was employed until a final model was obtained
containing only variables with p < 0.05. Due to their
importance, the following a priori factors were assessed
for inclusion in the regression model as potential con-
founders: cancer diagnostic sub-class; time since diag-
nosis; time since discussion; provider of the fertility
discussion; patient’s age at the time of diagnosis, at
discussion, at the time of the survey; patient’s treatment
status at time of survey; participant ability to recall the
discussion. Inductive content analysis was performed on
free-text responses using NVivo software.
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Results

Background

Between 1987 and September 2016, 280 families had
given consent for their records to be used for research
purposes (and therefore included in our oncofertility re-
search programme); of these, 167 consented to be
contacted for future research (36 prior to August 2013,
131 after), such as this study. Twenty-two families were
ineligible (eight deceased, three palliative, six clinician
declined contact, five could only be approached after
the conclusion of the study period) leaving 145 families
to be contacted for this study (Fig. 1).

Forty-eight families that had consented to participating in
future research had children aged over 15 during the study
period. Six patients were excluded: three were deceased, two
were palliative at the time of becoming eligible and one pa-
tient had consented to future research, but could not yet be
approached regarding this study. From 42 eligible patients,
five parents did not give consent for their child to participate
and seven patients did not return a survey; thus, 30 patients
were recruited (Fig. 2).

Population characteristics and response rate

Of 145 eligible families, 110 participated (75.9% participation
rate) providing a total of 138 respondents made up of 108

Before implementation of a formalised data 
collection process (i.e.1987-August 2013) 

Families that have given consent to be 
contacted for future research

N=36

After implementation of a formalised data 
collection process (i.e. August 2013–
November 2016)

Families recorded in the FP database
N= 168

Total number of families that have given consent to be contacted for future research
N=167

Exclusions; N=22

Δεχεασεδ; Ν=8

Palliative; N=3

Clinician declined; N=6

Can only be approached post-

recruitment period; N=5

Number of families eligible for contact within recruitment period

N=145

Parent/patient declined 
participation; N=7

Consent not returned; N=28

2 participant family

N=26

2 parents,
1 patient

N=1

3 participant family

N=1

1 participant family

N=83

1 parent, 
1 patient

N=16

Both 
parents

N=10

Parent

N=70

Patient

N=13

Families recruited onto research program
N= 37

Families recruited onto research program
N= 243

Families recorded in the FP database
N= 588

Families that have given consent to be 
contacted for future research

N=131

Number of families on DR study

N=110

• 

• 

• 

• 

• 

• 

Fig. 1 Participant recruitment
flowchart
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parents and 30 patients (Fig. 1). Of these 138, 17 had consul-
tations prior to Aug 2013, 105 had consultations after imple-
mentation of the formalised data collection and 16 had no
documented consultation date. In 16 families, one parent and
the patient took part in the study; in 10 families, both parents
participated; and in one family, both parents and the patient
participated. Table 1 displays the characteristics of the study
population. The mean age of the parents and of the patients
that responded was 40.0 ± 6.7 years (range 24.0–64.0) and
20.0 ± 6.3 years (range 14.0–44.0) respectively. The average
age of the children of the parents who participated was 8.7 ±
5.5 (1.6–20.7).

All participating families had a discussion regarding fertil-
ity. Most (90.5%, 124/137) recalled a discussion, and a dis-
cussion was documented in the medical records of 88.4% of
the participants (n = 122). The majority (47.8%) of partici-
pants completed the survey at least 18 months after a fertility
discussion had occurred, with amean time elapsed of 1.7 years
(SD = 2.1; range 0.0–13.4). For 81.9% of participants (n =
113) fertility discussions occurred prior to the initiation of
treatment that conferred a high-risk of infertility. This included
16.7% (n = 23) who had a discussion after low-risk
gonadotoxic treatment but before starting high-risk treatment.
Nine participants (6.5%) had a fertility discussion only after
having already received high-risk gonadotoxic treatment.

Seven participants (all parents) indicated that they did not
recall a fertility discussion occurring and did not complete the
rest of the survey. Another two parents responded speculative-
ly as if a FP procedure had occurred when it had not; therefore,
their results were excluded.

Impression of success

One hundred twenty-eight participants responded to the
questions relating to impressions of likelihood of suc-
cess of the fertility preservation procedures. Overall,
80% of parents (78/98) and 77% of patients (23/30)
strongly agreed or agreed that FP procedures were like-
ly to be successful in their lifetime, and 80% of parents
(78/98) and 70% of patients (21/30) strongly agreed or
agreed that FP procedures were likely to be successful
in the lifetime of the next generation. A sub-group anal-
ysis was performed based on the procedure type
undertaken.

Eighty-three percent of parents whose child had an
established procedure (sperm or oocyte collection) (5/6) or
an experimental procedure (ovarian or testicular tissue preser-
vation or gonadotropin-releasing hormone analogues) (53/64)
believed that FP procedures will be successful within their
lifetime. In those who had experimental procedures, an

Total number of families with patients aged over 15 years old during study period

N=48

Exclusions; N=6
Deceased; N=3

Palliative; N=2

Can only be approached 

post-recruitment period; 

N=1

Number of patients eligible for contact within recruitment period

N=42

Parent/patient declined 
participation; N=5

Consent not returned; N=7

Number of patients recruited

N=30

Total number of families that have given consent to be contacted for future research

N=167

• 

• 

• 

• 

• 

Fig. 2 Patient recruitment
flowchart
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additional four believed the technologywould be successful in
the lifetime of the next generation.

Of the 11 patients who had an established procedure,
90.9% (10/11) believed the procedure would be successful
within their lifetime and that of the next generation. Of the
14 patients who had an experimental procedure, 71.4% (10/
14) believed success would come in their lifetime and a further
14.3% (2/14) believed the technology would be successful in
the lifetime of the next generation.

Decision regret

Responses from 129 participants were analysed for decision
regret. The mean total DRS score was 13.7 (SD = 18.7; range
0–95), with 24 (18.6%) participants categorised as having
high decision regret.

Overall, respondents felt they had made the right decision
(93.0%, 120/129), and would make the same choice again
(90.7%, 117/129). Five percent (6/129) of respondents regret-
ted the choice and 6.2% (8/129) felt that the choice caused
them harm. Of these eight, two could not recall a discussion
occurring prior to high-risk treatment (Table 2).

Bivariate analysis is shown in Table 1. There was no sig-
nificant difference between parents and patients in terms of
regret (Χ2 = 0.097, p = 0.756). Therefore, analysis to deter-
mine variables that potentially influenced regret was conduct-
ed using the entire study population as a whole. Low decision
regret was associated with recalling the fertility discussion,
believing FP is likely to be successful in one’s lifetime, having
had a FP procedure, and completing the survey at “12months”
post-discussion. Those who had fertility discussions after re-
ceiving high-risk gonadotoxic treatment were more likely to
have high decision regret. Regret scores were not influenced
by the type of fertility preservation procedure undertaken,

infertility risk from treatment (low/medium/high), type of can-
cer diagnosis, and specialty of the clinician who provided the
fertility consult.

Twenty-seven families had more than one participant.
Table 3 provides an outline of the survey responses from each
family unit. There was a discrepancy in the regret category
between individuals in 3 of the 11 parent/parent pairs (27.3%)
and in 3 of the 17 parent/patient pairs (17.6%).

A multivariate logistic regression analysis was performed
including only the main carer from each two-parent family.
The final model is shown in Table 4. Believing that FPwill not
be successful in one’s lifetime (p = .011, OR = 2.958, CI =
1.289–6.789), not having a FP procedure (p = 0.008,
OR = .178, CI = .050–.639), and having a fertility discussion
only after high-risk therapy (p = .011, OR = 40.532, CI =
2.352–698.6) were the most significant predictors of high de-
cision regret after adjusting for confounding variables.

Analysis of free-text responses

Responses to free-text questions were provided by 115 partic-
ipants. Most (112, 97.3%) responses related to satisfaction
with the FP decision and 22 responses related to regret.
Major themes were identified based on the frequency of re-
sponse (Table 5).

Responses to “Why are you satisfied with the decision
that was made?”

The majority of parents and patients (80%; 92/115) expressed
hope around having “options”, “choices” and “chances” of
parenthood (n = 27), and in particular, “biological children”
(n = 9) in the future. Some described FP as giving them a
“back-up plan” or “insurance” measure (n = 5).

Table 2 Characteristics of participants that indicated that their choice caused them harm on item-level analysis of the Decision Regret Scale

Respondent
type

Diagnostic
subclass

Treatment status
at discussion

Provider of discussion Pubertal status
at discussion

FP
Modality

Recalls
discussion

DR
score

DR
category

1 Patient Liquid Post high-risk treatment Oncologist + oncofertility
specialist

Post-pubertal None No 95 High

2 Parent Liquid Post high-risk treatment Oncologist + oncofertility
specialist

Post-pubertal None No 95 High

3 Parent Solid Pre high-risk treatment Oncologist + oncofertility
specialist

Pre-pubertal TTCP Yes 30 High

4 Parent Liquid Pre high-risk treatment Oncologist + oncofertility
specialist

Pre-pubertal None Yes 30 High

5 Parent Solid Pre high-risk treatment Oncologist + oncofertility
specialist

Pre-pubertal OTCP Yes 15 Low

6 Parent Not cancer Pre high-risk treatment Oncologist + oncofertility
specialist

Pre-pubertal None Yes 15 Low

7 Parent Solid Pre high-risk treatment Oncologist + oncofertility
specialist

Pre-pubertal OTCP Yes 15 Low

8 Patient Solid Pre high-risk treatment Oncologist only Post-pubertal Sperm Yes 20 Low

OTCP, ovarian tissue cryopreservation; TTCP, testicular tissue cryopreservation; FP, fertility preservation; DR, decision regret
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Table 3 Survey responses from families with more than one participant. Responses to free-text response items have been summarised in dot-point
form. Five families had participants with discrepancy in regret category (2-parent/parent, 2-patient/parent, 1- patient/2 parents)

Family
No.

Procedure
Type

Participant DR
Score

Category Free-text comments

Reasons for satisfaction Reasons for regret

2-parent families
1 TTCP Mother 20 Low • To give child a future opportunity to achieve

parenthood
• To give the child a choice

• The discomfort FP caused
• Hoping they made the right
decision

• Dealing with aspects of the
clinical care team caused
frustration

Father 0 Low • Decision was made for them
• To give child a future opportunity to achieve
parenthood

• Did not regret decision
• Felt discussion was rushed
• Did not get all the information
about long term follow-up

2 OTCP Mother 10 Low • To give the child a possible choice [to have children]
later in life

–

Father 5 Low • To give the child the best chance at achieving a
successful pregnancy.

–

3 OTCP Mother 0 Low – –
Grandmother 0 Low • To give the child a chance of having a family if

unable to fall pregnant
–

4 OTCP Mother 5 Low • To give the child options –
Father 5 Low – –

5* TTCP Mother 0 Low Yes –
Father 30 High – –

6 TTCP Mother 5 Low Completely –
Father 5 Low • Chance of a good outcome • Did not regret decision

• Dissatisfied with process
7 No FP Mother 15 Low • Child is currently healthy

•Will discuss fertility with child when the time comes
–

Father 5 Low – –
8* OTCP Mother 15 Low • Child is now in remission

• Having FP did not cause any harm
• There was no delay to starting treatment

–

Father 30 High • FP caused no harm to child’s health
•With a good prognosis, choices are now available to
the child later in life because of FP

–

9 No FP Mother 20 Low • FP was not offered given the child’s situation
• Grateful for discussion regarding fertility prior to
treatment

–

Mother 25 Low • FP was not an option given child’s situation but
fertility was discussed

• Would have pursued FP if it was an option

• No regret- as FP would have
been a risk to the child

10 TTCP Mother 15 Low • Gives the child the best chance of fertility in future,
and having their own children

–

Father 0 Low • Gives the child a chance of having their own
children

• Not proceeding with FP gives an even less of a
chance (at fertility)

Parent/patient families
11 OTCP Father 0 Low • Protects daughter’s wellbeing

• Gives child a chance at motherhood
–

Patient (F) 5 Low • Chance to become a mother –
12 None Mother 95 High • Not offered any FP options

• Daughter is unable to have
children now

Patient (F) 95 High • Not satisfied. Risked ability to have children •Was not able to make a decision,
as FP was not offered

13 None Father 30 High – –
Patient (F) 50 High – –

1816 J Assist Reprod Genet (2019) 36:1805–1822
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Table 3 (continued)

Family
No.

Procedure
Type

Participant DR
Score

Category Free-text comments

Reasons for satisfaction Reasons for regret

14 Sperm Mother 10 Low • Gives child every chance of being a parent –
Patient (M) 0 Low • Had treatment with high risk to fertility

• No issues with storage process
–

15 OTCP Mother 0 Low • Gives child all chances to conceive –
Patient (F) 10 Low • Increased chances of fertility

• Benefits research in the process
–

16 TTCP
(sperm)

Mother 0 Low • Gives the child a choice in the future of becoming a
parent

• No regrets

Patient (M) 15 Low – –
17* Sperm Mother 30 High • Chance at having own children –

Patient (M) 10 Low • Chance at becoming a parent –
18 No FP Mother 10 Low • Child’s health was the main priority- was not fit for

FP after undergoing major surgery
–

Patient (F) 15 Low • FP would have caused more harm
• Was not fit to have FP

• Does not regret decision

19 TTCP Mother 0 Low • FP was the best opportunity to save fertility
• No other choice

–

Patient (M) 0 Low • Desires children later on
• Has choices available for the future

–

20 OTCP Mother 0 Low • Right decision
• Gives the patient hope at a normal life after cure

–

Patient (F) 0 Low • FP provides a back-up plan –
21* No FP Father 25 Low • Treatment had a low risk to fertility –

Patient (M) 50 High • No current regrets –
22 OTCP+

GnRHa
Mother 0 Low • Gives the child choices

• FP caused no additional harm
–

Patient (F) 0 Low • Satisfied with decision
• Treatment has impacted fertility
• Wants to have children in the future

–

23 Sperm Mother 0 Low • Beneficial to the child and their future –
Patient (M) 0 Low • Wants to have children in the future –

24 TTCP
and
Sperm

Mother 10 Low • Treatment may leave child infertile
• Child would like to have a family
• FP gives some 'insurance' if needed

–

Patient (M) 25 Low • FP may be useful in the future –
25 OTCP Mother 0 Low • Gives daughter the chance to have children

• Recurrence may result in oophorectomy or
hysterectomy

–

Patient (F) 0 Low • May need stored tissue to have children –
26 OTCP Mother 5 Low • Satisfied as advances in medical research are always

occurring
• Hopeful that technology would be available [to
utilise tissue] when daughter would like to have
kids.

–

Patient (F) 5 Low • FP provides insurance
• Gives the best chance of having a family

–

2-parent/1-patient family
27* OTCP Mother 35 High • Best available option –

Father 15 Low • Risks of treatment explained
• Understands that FP is currently experimental
• FP allows daughter to have options later in life
• Not pursing FP when offered would have played
with his conscience

–

Patient (F) 20 Low • Best available option –

BMT, bone marrow transplant; DR, decision regret; FP, fertility preservation; TTCP, testicular tissue cryopreservation; OTCP, ovarian tissue cryopres-
ervation; GnRHa, gonadotrophin-releasing hormone analogue (F): female patient; (M): male patient; -: no response provided

* and italics highlight the families in which there was discordance between family members
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The notion of making decisions based on the child’s current
(n = 3) and future preferences (n = 5) was also raised by par-
ents. Nineteen patients also reported satisfaction with the de-
cision made, based on their preferences to have children (n =
7) or have options available to them in the future. Parents also
expressed satisfaction based on the low risk of the procedure
(n = 10) and their desire to upkeep their duty of care and
parental responsibility to act in the best interests of their child
(n = 5).

For participants who declined FP, satisfaction with their
decision was based on the experimental nature of what was
available (n = 7) and risks to their child’s health exceeding the
expected benefit (n = 4).

Responses to “Why do you regret the decision that
was made?”

Despite low regret scores, dissatisfaction stemmed from not
having fertility issues raised with them in a timely manner
(n = 6) with two parents initiating the discussion themselves
and expressing disappointment over the potential for it to have
been “missed.” In another situation, despite conceiving natu-
rally, a patient expressed dissatisfaction over a lack of pre-
treatment discussion and the potential alternative prospect of
infertility.

Five parents who had low decision regret scores after pro-
ceeding with FP identified issues with the process, including
feeling the consultation process was rushed and that the pro-
vision of information was insufficient. The one parent and one
patient that regretted the FP decision-making voiced similar
concerns.

Suggestions to improve clinical practice

Several participants provided feedback to improve current
clinical practice. Fertility discussions with specialists with an
interest in fertility; and occurring in a location separate to
oncology for clarity and focus were advocated by some.
Two patients remember being told that they would never be

able to have children and urged for more sensitive language to
be adopted during the counselling process, and for consider-
ation of discussion of other measures such as donor sperm.
Adequate privacy during sperm collection, early discussion to
allow repeat sperm collection for inadequate samples and ap-
propriate follow-up and feedback of results were also flagged
as important. Concerns about including children in the fertility
consultations and options of having discussions with parents
alone, at least initially, were also raised.

Discussion

Among a population of parents and patients who had FP dis-
cussions, the majority reported low decision regret. Low re-
gret was associated with having a timely fertility discussion
(before the commencement of high-risk gonadotoxic therapy)
and having a FP procedure. This is consistent with overall
regret scores reported in a wide variety of clinical contexts,
including FP decisions in adults, where low regret was asso-
ciated with high-quality information provision, pre-treatment
discussions, and greater involvement in the decision-making
process [10, 13].

Our data are similar to other studies examining decision
regret in adult cancer patients which have identified signifi-
cant associations between low regret and having FP counsel-
ling and FP procedures [13, 15, 17, 18]. Disentangling the role
of the discussion from the procedures has only been investi-
gated by one study, and although both groups were reported as
having ‘low’ regret, regret was higher (8.4 on a scale of 5-25)
in those that had fertility counselling alone compared to 6.6 in
those that then proceeded to preserve fertility [15]. Their
method of calculating regret is not directly comparable with
our cohort, however, it does suggest that the opportunity to
take action to preserve fertility may add to the benefits already
gained from counselling.

Among our participants, detailed fertility discussions with
an oncofertility specialist (paediatric gynaecologist/endocri-
nologist), were not associated with higher decision regret,

Table 4 Final logistic regression model: Predictors of high regret around the fertility decision. Predictor variables are set to italics; confounders are set
to roman. One parent from each two-parent family was excluded from the analysis

B SE Wald df p OR 95% CI

Impression that FP procedures will not be
successful in this lifetime

1.084 .424 6.543 1 .011* 2.958 1.289–6.789

Having a fertility preservation procedure − 1.727 .653 7.001 1 .008* .178 .050–.639

Having a discussion after high-risk therapy
has been commenced

3.702 1.453 6.496 1 .011* 40.532 2.352–698.6

Time since diagnosis − .187 .197 .897 1 .344 .830 .564–1.221

Age of patient at time of discussion − .002 .223 .000 1 .993 .998 .645–1.544

Age of patient at time of survey 0.045 .040 1.301 1 .254 1.046 .968–1.131

B, B coefficient; SE, standard error; Wald, Wald chi-square value; df, degrees of freedom; OR, odds ratio; CI, confidence interval
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compared to discussions with an oncologist alone. This con-
trasts with previous studies, where counselling from a fertility
specialist in addition to oncology consultations about FP was
associated with reduced regret [15, 18]. Our results need to be
considered in the context of the fertility service at The RCH.
Oncology providers have been partners in the fertility pro-
gramme, an interdepartmental collaboration, since 2013 and

have contributed to principles of care and development of
clinical resources and pathways to aid discussion [23, 24]. It
is possible that relatively high-quality oncologist-led discus-
sions with families may produce a ceiling effect in the analy-
sis. Furthermore “oncofertility specialist” in this study referred
to discussion with a paediatric gynaecologist or endocrinolo-
gist, as the vast majority of fertility consultations (apart from

Table 5 Emergent themes from
qualitative analysis Future hopes “If there is a chance, even slight, that fertility preservation could one day help

my son have children...then I’d like to ensure I reserved that opportunity
and choice for him” (Parent, TTCP, DR= 20, low regret)

“I would like to have children one day, fertility preservation was a necessary
and remarkable option to have given the potential dangers to fertility
post-treatment from chemotherapy.” (Patient, sperm cryopreservation,
DR = 0, low regret)

Decision making in behalf of
patient

“At the time of diagnosis I was too young and immature to bemakingmy own
decisions about fertility preservation… I am happy a decision was made for
me by an older individual.” (Patient, TTCP, DR = 0 low regret)

Fertility preservation as a
back-up plan

“It acted as insurance in case I was no longer fertile after treatment. I was lucky
in that I'm still fertile and no longer need fertility preservation but it made it
a lot easier before…[when] I knew that [I had] a backup option.” (Patient,
sperm cryopreservation, DR = 0, low regret)

“It was …[a] back up option for me however if I didn't do it I know I would
have regretted it.” (Patient, OTCP, DR= 10, low regret)

Other hopes “We decided to take all possible measures for fertility preservation… I believe
that I was given the best chance possible.” (Patient, OTCP, GnRHa and
oocyte cryopreservation, DR = 0, low regret)

“I think giving our son every chance to lead a normal life (including the
opportunity to be a father) is very important” (Parent, 44 years, TTCP,
DR= 0, low regret)

Parental responsibility “… as parents we are giving our child every chance and opportunity for her
future...” (Parent, OTCP, DR = 5, low regret)

“Because we are giving her the best chance we can to have her own children if
that is her choice…it wasn't up to us to decide at the age of 2 if she wanted
the chance to be a mum...” (Parent, OTCP, DR= 0, low regret)

Experimental nature of
available techniques

“It was too much for her to go through at the time and rather experimental for
her age” (Parent no FP, DR = 25, low regret)

“I didn’t feel that there were any realistic options” (Parent, no FP, DR = 30,
high regret)

Risk to the individual patient “Our decision was based more upon the immediate risk to [her] health having
just undergone major surgery…” (Parent, no FP, DR = 10, low regret)

Current situation “…As it was ovarian slices, not eggs, my IVF specialist is hesitant to use them
as they may contain leukaemic cells- so therefore I will not use them. I wish
they had frozen the eggs instead…” (Patient, OTCP, DR = 10, low regret)

FP not discussed prior to
treatment

“I didn’t get to make [the decision] and I’m extremely lucky to have my baby
now.” (Patient, No FP, DR = 95, high regret)

Dissatisfaction with the
discussion process

“[I] still think it was the right decision as an option is better than no option in
this situation… it was such an intense time I feel more information on
pros/cons needs to be provided.” (Parent, TTCP, DR= 15, low regret)

“I do not regret the decision.... the [discussion] was extremely rushed…and we
perhaps did not get all the information on what follow up appointments etc.
would be required....” (Parent, TTCP, DR= 0, low regret)

“Discussion was at a very late stage, rushed and without time to adequately
address fertility preservation process.” (Parent, sperm cryopreservation,
DR = 85, high regret)

DR, decision regret; FP, fertility preservation; TTCP, testicular tissue cryopreservation; OTCP, ovarian tissue
cryopreservation; GnRHa, gonadotrophin-releasing hormone analogue
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those for sperm collection) occur within the paediatric centre.
Overall, it is likely that the content, quality and timing of the
discussion are more important factors, with respect to post-
treatment regret.

As the first to report on the association between late FP
discussion and high regret, this study provides evidence to
support clinical guideline recommendations around early dis-
cussion about FP [1, 3, 4]. The need to start therapy urgently
for aggressive malignancies can exclude a patient from being
able to pursue FP. However, we recommend a discussion
concerning the impact of treatment on fertility and potential
reasons why FP cannot be pursued prior to commencing ther-
apy as this may be helpful to minimise fertility-related distress
in families.

For participants who had FP, the type of procedure (wheth-
er it was experimental or not) did not influence decision regret,
consistent with past research demonstrating that lack of effi-
cacy data for tissue cryopreservation is not a deterrent for
parents in proceeding with FP [26, 27]. However, expecting
that FP would be successful in their lifetime was a predictor of
low regret in our study population. This is important in the
context of the value expectancy decision-making process. The
Health Belief Model theorises that greater satisfaction with a
decision is based on a good understanding of risks (or in this
case chance of success) and thus greater management of ex-
pectations [28–30]. However, regret scores may change in
participants who are overly optimistic of future success if fer-
tility does not eventuate. Thus, it is important that parents and
patients are provided with accurate information about realistic
chances of success and ongoing fertility consultation well into
survivorship.

The free-text responses indicated that factors other than the
discussion itself can influence regret, such as future hope for
biological parenthood, as demonstrated in previous studies [2,
27]. What is unclear from our data and previous studies is
whether parental decision-making is also influenced by their
desire for future grandchildren and their own experiences with
infertility. These unknowns have been raised in the ethical
debate surrounding paediatric FP [2, 9]. Parents also wanted
their child to know that they “did all [they could]” illustrating
the emotional burden of parental decision-making.

In adult populations regardless of the clinical context, high
levels of decisional conflict at the time of making a decision
[12, 31], lower satisfaction with information provision [12,
17, 18, 32, 33] and less involvement in the decision-making
process [34], were associated with higher regret. Similar con-
cerns were raised in our study by parents and patients alike
regardless of their level of regret. Namely that the consultation
felt “rushed” without time to “adequately address” the FP
process, signifying a need for greater information provision
and support. From these data, we can conclude that
minimising decision regret relies on providing patients with
quality written and verbal information support, and allowing

shared decision-making, to the extent the family desires. As
such, the use of evidence-based decision aids may play a role
[35].

Limitations

This was a biased group towards fertility preservation with
over 70% having a FP procedure.

All participants in the study consented to be a part of our FP
research programme, indicating that some discussion regard-
ing fertility occurred. We were therefore unable to recruit pa-
tients and their families who had not had any discussion, for
whom regret could be higher due to lack of discussion, or
lower if they received low-risk gonadotoxic treatment. In ad-
dition, the majority that had discussions had a higher fertility
risk profile and thus the sample is not necessarily representa-
tive of the general oncology patient population.

Interestingly, eight participants reported harm in their re-
sponses to the DRS . “The choice did me a lot of harm” is one
item of a 5-point Likert scale that aims to quantify regret. In its
current format, this survey does not allow us to explore the
experience of harm any further as it has not been directly
asked from the participants. The limited amount of qualitative
data from participants who selected “strongly agree” or
“agree” to this item does not reflect on the harm they experi-
enced from making a decision. In future studies, follow-up
questions could be included to allow participants to further
elaborate on the harm experienced when making an FP deci-
sion as this would be a crucial outcome to evaluate when
assessing regret surrounding FP.

In our survey, we asked participants two Likert-type ques-
tions ascertaining their impression regarding the likelihood of
success of FP procedures in their lifetime and the lifetime of
the next generation. We would define success in the context of
FP as being a live birth resulting from the FP procedure, how-
ever, this was not defined in the survey and therefore success
would have been interpreted subjectively by each participant.

This study assessed regret soon after making a decision
with the average time to participating in the study from the
time of discussion being 1.7 years. Regret may change in the
longer term, particularly closer to the time of desiring fertility.
Recall bias may impact the results as we were obtaining a self-
report of regret surrounding a historical choice. However, any
outcome is subject to some level of recall bias, as regret can
only be assessed after a decision has been made. To assess the
impact of recall bias, time since diagnosis was accounted for
in the regression model and was not a confounder.
Furthermore, using a DRS score of 30 as an arbitrary cut-off
between low and high regret as suggested by Becerra Pérez
et al. [10] may not be clinically relevant. Further research is
required in all healthcare settings to identify levels of regret
that are meaningful to patients and clinicians. Finally, exclud-
ing palliative/deceased patients misses an important group
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who may have potentially different insights into fertility
decisions.

Future directions

To shed light on long-term regret, a future longitudinal
study of this cohort would be of value, at a time when
fertility is desired. Further studies looking at lower risk
populations would be useful, to determine if discussions
around fertility are being undertaken for this group, to
ensure there is no decision regret present in this patient
population as well. Financial barriers may have potential
to impact regret: our centre funds tissue storage and
gonadotrophin-releasing hormone analogue therapy, so
that cost does not factor into decision-making.
However, this is not the case for all centres and ex-
penses for future in-vitro fertilisation could significantly
impact on longer term decisions and regret.

This is the first study to assess decision regret in both par-
ents and patients. We wanted to be as inclusive as possible and
felt that although each family member was present at the same
consultation, each parent or patient may be satisfied with or
regret their decision for different reasons despite being pro-
vided the same information. As there are only twenty-seven
families for which regret data can be compared between par-
ticipants, our numbers are insufficient for conclusions to be
drawn. However, considering that approximately 20% of
these families (5/27) differed in regret category between par-
ticipants (including in almost a third of parent/parent pairs),
there is clearly a need for further investigation in future
studies.

Although decisional conflict was not assessed using a val-
idated scale, answers to free-text responses suggest that deci-
sional conflict may have been present at the time of fertility
counselling. Previous studies highlight the value of decisional
conflict as a predictor variable closely correlated to post-
decision regret [2, 12, 21]. Assessment of degree of decisional
conflict at the time of decision-making in future studies may
help to identify families most at risk of future regret [11, 36].
By doing so, personalised decision-support interventions
could be provided to these families, to alleviate their distress,
improve the decision-making process and prevent decision
regret [30, 37, 38].

Conclusion

This is the first study to use the validated DRS to examine
regret in the paediatric FP setting that considers not only regret
in the parent as the decision-maker, but also regret in the
patients themselves. Most reported low or no regret over their
FP decision. The formalised approach to fertility care may be
contributing to these results.

It is evident that fertility is an important concern to cancer
patients and their parents but there remain many challenges
around the best way to convey the information (an unmet
information need). Amendments to the decision-making pro-
cess can ensure parents and patients are better equipped to
make quality decisions in a time of great emotional vulnera-
bility, to increase satisfaction in all families. Given the paucity
of literature in the field of paediatric oncofertility internation-
ally, this study provides an important contribution towards
understanding the needs of this patient population in the im-
mediate years following a cancer diagnosis. Further research
and follow-up of children and adolescents with cancer into
survivorship are needed to meet their needs in the long term.
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