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Chapter 1

General Introduction
The incidence of cancer in young adults, but also the proportion of these
patients surviving cancer, is rising. This is due to improved cancer detection,
more effective cancer treatment strategies and supportive care (1, 2).
However, these improved oncological treatment strategies, responsible for
better survival rates, can have significant side effects, sometimes even years
after the treatment has been completed (3, 4). These side effects can prevent
cancer survivors from having a normal life, leading to psychological distress
and to a decrease in quality of life (5).
One of the most significant side effects of cancer treatment in young patients
is gonadotoxicity, leading to infertility (6). By performing fertility preservation
treatment, an attempt is made to secure fertility for the future, so survivors
might have biological children. However, fertility preservation care is a new,
rising field within oncological supportive care and still needs optimization of
different aspects. In this thesis, several aspects concerning optimization of
fertility preservation care in young adult female cancer patients are studied.

Cancer in women in The Netherlands

In 1989, the Dutch cancer registry started documenting the incidence of
cancer in the Netherlands. According to these numbers, the incidence
of cancer has been rising in the Dutch female population from a total of
26.066 in 1989 to a total of 55.534 in 2018, a rise of 113%. Figure 1 illustrates
the increase in 5 year incidence of cancer in the Dutch female population.
Figure 1. Rise in 5 year cancer incidence in the Dutch female population from 1989 to 2018.

In 2018, 5% of all female cancer diagnoses belonged to women aged 0-39
years (n=2760) (7). Differences in incidence of cancer type were seen amongst
different age categories. As shown in Figure 2, in 2018, the combined top 5
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cancer types for all age categories were breast cancer (n=1552, purple line),
skin cancer (n=787, red dotted line), cancer of the female reproductive tract
(n=547, light green line), haematological cancer (n=480, black line), and cancer
of the gastro-intestinal tract (n=295, teal broken line).
Figure 2. Incidence of different cancer types in different age categories in the young Dutch female
population for 2018.

1

Cancer treatment and its side effect on fertility

Different cancer types may need (a combination of) different types
of treatment. Until now, the main types of treatment are surgical,
chemotherapeutical, radiotherapeutic and hormonal. In the most recent
years, new types of cancer treatment have been developed: targeted therapy
and immunotherapy (8, 9). Besides using these therapies for treating cancer,
they can also be used for the gonadotoxic treatment of ‘benign’ diseases like
auto-immune disorders.
All organ systems in the body can be influenced by those treatment strategies,
with the most well-known short term side effects being fatigue, nausea and
vomiting, pain, diarrhoea, concentration problems, skin reactions and a higher
susceptibility for infections (10, 11).

9
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In girls and women of reproductive age, all previously described established
types of cancer treatment can damage fertility, through different mechanisms
(12, 13).
• Surgery to ovaries can diminish ovarian reserve because of the (partial)
removal of ovarian tissue and/or scarring, resulting in a higher risk of
premature ovarian insufficiency and/or lower chances of spontaneous
pregnancy (14). Ovarian reserve refers to the quantity of oocytes
remaining (15). Premature ovarian insufficiency is defined as oligo- or
amenorrhea due to premature depletion of functional ovarian follicles
in women aged <40 years (16).
• Surgery to the uterus or cervix (partial of complete removal) can result in
the disability to become pregnant or to carry a (full term) pregnancy (14).
• Chemotherapy can damage ovarian reserve resulting in premature
ovarian insufficiency and infertility (13).
• Radiotherapy to the pelvic area can damage the ovaries and/or the uterus.
• Hormonal therapy is prescribed for the duration of 5 or even 10 years,
after which the ovarian reserve can be diminished due to natural decline
of follicles with aging.
Whether a woman has a diminished ovarian reserve or becomes infertile
after receiving gonadotoxic treatment, mainly depends on two factors: the
ovarian reserve at the start of the treatment and the characteristics, dose
and duration of the gonadotoxic treatment. An already decreased ovarian
reserve, for example because of age related decline, will result in a higher risk
of developing premature ovarian insufficiency after gonadotoxic treatment.
Furthermore, there are differences found in gonadotoxicity for the same
type of cancer treatment, depending on what agent is used. For example,
chemotherapeutic treatment with alkylating chemotherapeutics is associated
with a higher risk of premature ovarian insufficiency than non-alkylating
chemotherapeutics (17).

Quality of life and fertility preservation care

Since the number of female cancer survivors is rising, it is important that
healthcare providers not only focus on survival but also on quality of life after
cancer treatment (18). One way to do this is by informing patients about the
potential side effects of cancer treatment, in this case infertility.
Current clinical practice guidelines recommend oncological healthcare
providers to not only inform patients about the gonadotoxicity of the planned
treatment, but also to refer female patients who are newly diagnosed with
cancer to a reproductive medicine specialist to discuss the subject of fertility
(13, 14, 19, 20). It is known that concerns and unmet informational needs about
infertility can have a severe psychological impact later in life (21-23).
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Another way of focusing on a higher quality of life after cancer treatment is
by trying to prevent or decrease the impact of long term side effects. Saving
the potential to have biological children after cancer is of high importance
to many cancer patients (24).
Various fertility preservation options have evolved with the aim of
safeguarding the childbearing capacity of patients with cancer or benign
diseases requiring gonadotoxic treatment. The fertility preservation options
currently available for women are cryopreservation of embryos after IVF or
ICSI, vitrification of oocytes, cryopreservation of ovarian tissue and ovarian
transposition (12, 25). At this moment, cryopreservation of ovarian tissue is the
only option which is still considered as an experimental method even though
more and more experts in the field are recommending to remove the label
‘experimental’ and to consider it as an established method (25). All methods
have advantages but most certainly also disadvantages. Not all methods
are applicable for all patients (for example, cryopreservation of embryos or
vitrification of oocytes in prepubertal girls) and all situations (for example,
the need for the immediate start of chemotherapy) and patients should be
adequately counselled before making decisions (14).

1

As fertility preservation treatment should ideally be performed prior to the
start of gonadotoxic treatment, the decision-making on fertility preservation
needs to take place within a very short time frame, right after cancer
diagnosis.
Research shows that the infertility risks or fertility preservation treatment
options are not always being discussed by the oncological healthcare provider
(51%-95%) (23, 26-29). Furthermore, there appears to be variation in practice
concerning referral for fertility preservation counselling (1%-67%) (26-28, 3032).
And finally, when female cancer patient are being referred for fertility
preservation counselling, as is recommended, it has been found that
patients who have had opportunities to ask questions and who had extensive
knowledge about fertility preservation had less decisional conflict than those
who had less knowledge or who felt less opportunities to ask questions (3335). Decisional conflict is defined as a state of uncertainty about a course of
action and measures the difficulty patients have with deciding what to do
(36). It may very well be a forerunner of regretting the fertility preservation
decision made later in life (33).
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How to optimize the quality of fertility preservation care

Fertility preservation care can be seen as a the pathway female cancer
patients scheduled for gonadotoxic treatment have to go through. It starts
at the moment of diagnosis when a cancer treatment strategy is chosen. It
ends when patients have a biological child after gonadotoxic treatment. This
fertility preservation care pathway, might need optimization. This thesis will
focus on the part of the female fertility preservation pathway, indicated in
Figure 3 by the red box.
First of all, specialised informational needs of patients about fertility
preservation need to be met. Since referral rates in literature vary and
sometimes seem low, it is important to find out what actual referral rates
are and which determinants for referral can be identified. Furthermore,
once women are referred, the quality of the counselling needs to be high, so
patients are able to make well-informed decisions after counselling without
regretting them in the future. It is therefore important to know how fertility
preservation decision-making works and how women experienced fertility
preservation counselling so far.
is zoals het nu staat
het boekje,
dus weggehaald
Lettertype arial, grootte 7. Hoeft
SinceTitel
optimization
ofincare
maygoed,
be carried
out hier.
by recommendations
in clinical
niet in kleur indien deze grijstint als zwart/wit telt. Anders hoor ik dat graag!
practice guidelines, it is important to ensure that these clinical practice
guidelines are of high quality. Finally, tools to actually evaluate the quality of
care are needed so the influences of changes made to fertility preservation
care become clear.

Figure 3. Theoretic female fertility preservation pathway with the focus of this thesis indicated by
the red box.
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Aims and outline of the thesis

This thesis focuses on the quality of female fertility preservation care in
the Netherlands by reviewing the referral process for fertility preservation
counselling and the decision-making process women go through after fertility
preservation counselling. Furthermore, it aims to provide tools on how to
optimize female fertility preservation care for future patients. The following
research questions will be addressed in this thesis:
What changes can be detected in fertility preservation counselling over
time and what are the determinants associated with the referral of newly
diagnosed female cancer patients, aged 0-39 years, to a reproductive
medicine specialist for fertility preservation counselling? (Chapter 2)
II. How do female patients experience fertility preservation counselling
with a reproductive medicine specialist and subsequent decision-making
on fertility preservation? (Chapter 3)
III. What are the decisive factors in fertility preservation decision-making in
young women scheduled for gonadotoxic therapy? (Chapter 4)
IV. What is the methodological quality and content of internationally
available clinical practice guidelines on fertility preservation care in adult
women? (Chapter 5)
V. Which guideline-based key recommendations can be selected for high
quality female fertility preservation care? (Chapter 6)
I.

1
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CHAPTER 2
Referral for fertility preservation counselling
in female cancer patients

Ö. Baysal*, L. Bastings*, C.C.M. Beerendonk, S.A.E. Postma,
J. IntHout, C.M. Verhaak, D.D.M. Braat, W.L.D.M. Nelen
*Joint first authors.
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Abstract
Study question: What changes can be detected in fertility preservation
counselling over time and what are the determinants associated with the
referral of newly diagnosed female cancer patients, aged 0 - 39 years, to a
reproductive medicine specialist for fertility preservation counselling?
Summary answer: Although the absolute number of patients receiving
fertility preservation counselling increased over time, only 9.8% of all potential
patients (aged 0-39 years) were referred in 2011 and referral disparities were
found with respect to patients’ age, cancer diagnosis, and healthcare providerrelated factors.
What is known already: Referral rates for fertility preservation counselling
prior to the start of gonadotoxic cancer treatment are low. Determinants
associated with low referral and referral disparities have been identified in
previous studies, although there are only scarce data on referral practices and
determinants for fertility preservation counselling referral in settings with
reimbursement of fertility preservation (counselling).
Study design, size, duration: We conducted a retrospective observational and
questionnaire study in a Dutch university hospital. Data on all female cancer
patients counselled for fertility preservation in this centre (2001-2013), as well
as all newly diagnosed female cancer patients aged 0-39 years in the region
(2009-2011) were collected.
Participants/materials, setting, methods: Data were retrieved from medical
records (fertility preservation counselling patients), cancer incidences
reported by the Dutch Cancer Registry (to calculate referral percentages), and
referring professionals (to identify reasons for the current referral behaviour).
Main results and the role of chance: ln 2011, a total of 9.8% of the patients
were referred for fertility preservation counselling. Patients aged 20 - 29 years
or diagnosed with breast cancer or lymphoma were referred more frequently
compared to patients under the age of 20 years or patients diagnosed with
other malignancies. The absolute numbers of patients receiving fertility
preservation counselling increased over time. Healthcare provider related
determinants for low referral were: not starting a discussion about fertility
related issues, not knowing where to refer a patient for fertility preservation
counselling, and not collaborating with patients’ associations.

20
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Limitations, reasons for caution: Actual referral rates may slightly differ from
our estimation as there may have been patients who did not wish to receive
fertility preservation counselling. Sporadically, patients might have been
directly referred to other regions or may have received ovarian transposition
without fertility preservation counselling. By excluding skin cancer patients,
we will have underestimated the group of women who are eligible for fertility
preservation counselling as this group also includes melanoma patients who
might have received gonadotoxic therapy.
Wider implications of the findings: The low referral rates and referral
disparities reported in the current study indicate that there are opportunities
to improve referral practices. Future research should focus on the
implementation and evaluation of interventions to improve referral practices,
such as information materials for patients at oncology departments,
discussion prompts, or methods to increase the awareness of physicians and
patients of fertility preservation techniques and guidelines.

2
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Introduction
Current clinical guidelines recommend oncological healthcare providers
to refer girls and young women who are newly diagnosed with cancer to
a reproductive medicine specialist (1-3). Young cancer patients undergoing
gonadotoxic treatment may wish to receive information about fertility
preservation from such a specialist, regardless of diagnosis or prognosis (4-6).
However, despite patients’ preferences, guideline recommendations and a
rapid evolution of fertility preservation techniques in the past years (7-9),
the proportion of patients who are being referred for fertility preservation
counselling still remains low (1.0 - 20.6%) (10-13). Although not consulting a
fertility preservation specialist could very well be a conscious, well-informed
choice for some young cancer patients, others may not have had the chance
to consider fertility preservation counselling. Indeed, it is well-known that
care organisational factors contribute to the current low referral rates, as
well as the oncological healthcare provider’s gender and his or her knowledge,
attitude, and perceptions regarding fertility preservation (14-18). Disparities
in referral patterns and access to fertility preservation have also been
observed with respect to patients’ demographic, clinical, and socioeconomic
characteristics (13, 19). Nevertheless, fertility preservation counselling seems to
be of high importance, as concerns about infertility and unmet informational
needs can have a severe psychological impact later in life (20-22).
Financial aspects play a key role in patients’ fertility preservation decisionmaking (23, 24) as well as physicians’ decisions to refer a patient for fertility
preservation counselling or not (13, 16, 17). Since most studies on fertility
preservation referral are performed in the USA, where not all patients
receive reimbursement from health insurance, referral practices presented
in these studies are probably not generalisable for countries with full fertility
preservation reimbursement. The few European studies that discussed
fertility preservation counselling referral practices did not concern the
entire female population eligible for fertility preservation or did not provide
information about the ages or diagnoses of patients who did not receive
fertility preservation counselling (10, 16, 25).
ln the current study, we aimed to describe changes in fertility preservation
counselling referral patterns over time as well as current referral practices in
a demarcated region in the Netherlands, where all legal citizens are obliged
to have health insurance covering fertility preservation (counselling). As a
second aim, we studied current referral practices, including referral rates and
patient and healthcare provider related determinants associated with fertility
preservation counselling referral. Indeed, being informed about the current
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referral practices, possible disparities, and reasons underlying the current
referral practices, is a first step towards the design of interventions aiming
at improving referral practices.

Methods
Study design

The current retrospective observational and questionnaire study was
conducted in the region of the Radboud university medical center, Nijmegen,
the Netherlands - and consisted of two parts:
•

Part 1: ‘Fertility preservation counselling and the introduction of new
techniques’: the characteristics of all female cancer patients who
received fertility preservation counselling, their referring professionals,
fertility preservation counsellors, and fertility preservation choices in the
Radboud university medical center between 2001 and 2013 were analysed
and related to the time points at which new fertility preservation
techniques were introduced.

•

Part 2: ‘Current state of referral’: Actual referral rates were calculated
for newly diagnosed cancer patients of various ages and with various
oncological diseases. After a questionnaire study, characteristics
of referring professionals, their reported knowledge, attitude and
perceptions towards fertility preservation were related to their referral
behaviour.

2

Ethical approval

ln the Netherlands, approval for this study by an ethics committee was not
required (26).

Setting

Fertility preservation counselling in the Netherlands
ln the Netherlands, fertility preservation counselling for female cancer
patients is performed by gynaecologists specialised in reproductive medicine
who are working at Dutch university hospitals (eight in total) or (in a minority
of cases) by a gynaecologist with a special interest in fertility preservation,
working at a non-university hospital. Patients receive multidisciplinary
oncological care and can be referred by any medical specialist involved
for specialised fertility preservation counselling and fertility preservation
care. Dutch breast cancer patients are surgically treated by surgeons and
therefore they also need referral to a gynaecologist for information about
fertility preservation. To which hospital a patient should be referred for
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fertility preservation counselling is not predefined, but depends on travel
distance, fertility preservation options available, and the oncological
healthcare provider’s and patient’s personal preference. All legal citizens of
the Netherlands are obliged to have a health insurance policy covering fertility
preservation counselling and fertility preservation, meaning that patients had
no financial reasons to refrain from it.
Content of fertility preservation counselling at the Radboud university
medical center
At the Radboud university medical center, during fertility preservation
counselling, gynaecologists specialised in reproductive medicine informed
each patient about her estimated risk of future infertility and the fertility
preservation options applicable in her individual situation. For each fertility
preservation option, the procedure, current experience, pregnancy chances,
adverse effects, risks, and ethical questions were addressed. ln those cases
where the patient had an intermediate or high risk of premature ovarian
insufficiency (>20%) and where fertility preservation options could be offered,
patients could choose their preferred fertility preservation technique, or to
refrain from fertility preservation. Cryopreservation of ovarian tissue was only
offered to patients with a risk of premature ovarian insufficiency of at least
50%. Cryopreservation of embryos after IVF or ICSI as well as laparoscopic
ovarian transposition could be offered at the Radboud university medical
center since before 2001. Cryopreservation of ovarian tissue and vitrification
of oocytes became available in the Netherlands in 2005 and 2007 respectively,
whereas these techniques could be offered in the Radboud university medical
center from December 2009 and June 2011, respectively. ln the intervening
years, patients could be referred to other hospitals if they wished to receive
ovarian tissue cryopreservation or vitrification of oocytes.
Communication and education about fertility preservation in the Radboud
university medical center region
To outreach and educate the referring professionals, various courses and
presentations on fertility preservation were organised in our region and
country in the most recent years. Those courses and presentations considered
all options for female fertility preservation and were not directed towards
healthcare providers of patients with a certain oncological diagnosis or age.
Educational sessions were accessible for all interested physicians and nurses
in the community and not directed towards certain centres. Before 2010,
fertility preservation less often was a topic of education and information
on fertility preservation was generally provided individually to oncological
healthcare providers after specific questions or based on specific patient cases.
Throughout the years, there was continuous availability of gynaecologists
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specialised in reproductive medicine who could offer (telephonic) advise on
fertility preservation to colleagues.

Data collection and analysis

Part 1: fertility preservation counselling and the introduction of new
techniques
Demographic and medical data were retrospectively collected from the
medical files of all female patients diagnosed with invasive cancer who
ever consulted a fertility preservation specialist for fertility preservation
counselling at the Radboud university medical center. This resulted in a
study period ranging from January 2001 through December 2013. For each
patient, information was obtained about her age, educational level, partner
relationship status, parity, diagnosis, estimated risk of amenorrhea based
on planned oncological treatment (27), year of referral, and the profession
and institute of her referring healthcare provider. ln addition, the counsellor’s
experience with fertility preservation counselling, the fertility preservation
options offered, and a patient’s fertility preservation choice were documented.
Experienced counsellors were defined as gynaecologists who had previously
counselled more than 10 female patients.

2

To evaluate the changes in absolute numbers of fertility preservation
counselling and the characteristics of patients referred for fertility
preservation counselling over time, we described patients’ characteristics
for three relevant time periods based on the fertility preservation techniques
available. These time periods were 2001 - November 2009 (cryopreservation of
embryos and ovarian transposition available as fertility preservation options),
December 2009 - May 2011 (addition of cryopreservation of ovarian tissue
to the available fertility preservation options), and June 2011 - 2013 (addition
of vitrification of oocytes to the available fertility preservation options). All
data were analysed with IBM SPSS statistics version 20.0 for Windows, 2011,
Armonk, NY, USA, using descriptive statistics.
Part 2: Current state of referral
Referral rates and disparities with respect to patients’ age and diagnosis
Based on epidemiological data, actual referral rates for fertility preservation
counselling as well as patient-related determinants for fertility preservation
counselling were identified. To obtain information about patients who were
not referred for fertility preservation counselling, epidemiological data on the
incidence of invasive cancer in hospitals in the Radboud university medical
center region was obtained from the Dutch Cancer Registry for the three
most recent years for which the Cancer Registry completed her data, i.e. 2009,
2010, and 2011. Data on skin cancer were excluded, as in this relatively large
patient group, the majority of patients was thought not to have an indication
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for gonadotoxic therapy. Based on past referrals, the Radboud university
medical center region was defined as a region with eighteen hospitals
having a driving distance of up to 90 km from the Radboud university
medical center (Figure 1). Five gynaecologists with a known special interest
in fertility preservation who worked in the Radboud university medical center
region but not at the Radboud university medical center itself, were asked
for the number of patients they counselled in 2009, 2010 and 2011 as well as
their patients’ diagnoses and ages. Girls and women aged 0-39 years who
were newly diagnosed with an invasive tumour and who received fertility
preservation counselling were compared with those who did not receive
fertility preservation counselling with respect to diagnosis and age using
descriptive statistics.
Figure 1. University medical centres and referring hospitals in the Radboud university medical center
region.

A map of the Netherlands showing eight university medical centres including the Radboud university
medical center and the Radboud university medical center region with 18 referring non-university
hospitals within a driving distance of 90 km.

26

Binnenwerk Ozlem - Final .indd 26

20-01-20 12:25

Referral

Characteristics of healthcare providers and referral practices
To obtain information about which characteristics of healthcare providers
are related to referral behaviour, we conducted an electronic questionnaire
study among a selected group of healthcare providers. Based on the top three
most frequently occurring groups of oncological diagnoses among young
Dutch women aged 18-39 years (breast cancer; cancer of blood/bone marrow/
lymph nodes; and gynaecological cancer), we selected healthcare providers
involved in the care for these patients at the time of diagnosis, namely
surgeons, specialised “mammacare” nurses, oncologists, specialised oncology
nurses, haematologists, oncological gynaecologists and radiotherapists. A
total of eight hospitals (including the Radboud university medical center) and
one radiotherapeutic centre were included based on their location within a
range of 35 km from the Radboud university medical center. The electronic
questionnaire was partly based on a literature search and partly contained
factors associated with multidisciplinary working and collegial contact. The
questionnaire contained six multiple choice, five Likert scale and three open
questions, as shown in Table 3.

2

Two categories of healthcare provider related determinants for fertility
preservation counselling referral were identified:
• ‘Characteristics of referring specialist’: gender (15, 18), age (18), profession
(11), years working in this profession, number of young cancer patients
treated per year, involvement in scientific research about female cancer
patients, involvement in patients’ associations. The term patients’
association refers to organisations aiming to act on behalf of patients as
well as to inform about specific diseases or health problems. ln addition,
patients’ associations try to collaborate with medical specialists to
develop guidelines and information materials for patients.
• ‘Knowledge, attitude and perceptions towards fertility preservation’:
fertility preservation knowledge (18), attitude towards fertility
preservation (15, 18), expected patients’ interest in fertility preservation
(15, 17).
ln each hospital, the departments of the selected healthcare providers were
contacted by telephone to identify all eligible professionals by name and
to obtain their (personal) e-mail address. Questionnaires were distributed
to each person’s e-mail address using SurveyMonkey (Survey Monkey Inc,
Palo Alto, CA, USA) in December 2013, one week after having sent a personal
paper letter to all invited persons to announce our study. Invited healthcare
providers received reminders after 2, 5 and 9 weeks. Descriptive statistics,
Fisher’s exact tests and independent samples Student t-tests were used to
compare responders to non-responders and to explore characteristics of the
referring professionals that might be the reason for (not) referring for fertility
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preservation counselling. Differences with a two- sided p-value of ≤0.05 were
considered to be statistically significant.

Results

Part 1. Fertility preservation counselling and the introduction of new
techniques
Referring specialists
A total of 233 patients received fertility preservation counselling at the
Radboud university medical center between January 2001 and December
2013. Most patients were referred by an internist (46%), surgeon (27%), or
oncological gynaecologist (14%). The remaining patients were referred
by a paediatrician (6%), another medical specialist (5%), or contacted the
reproductive gynaecologist on their own initiative (2%) Of all patients
referred, 231 were from the Radboud university medical center’s region. Large
differences were found in the numbers of patients referred per hospital, with
175 of the 231 (75.8%) patients coming from four of the eighteen hospitals.
These four hospitals included the Radboud university medical center and
three referring hospitals with a central location in the region (number of
hospital beds 380-850) (28-30). All 233 patients were referred by 131 unique
healthcare providers, of whom a majority (n= 106; 80.9%) referred only one
or two patients. Six medical specialist (4.6%) referred five patients or more
with a maximum of seven patients.
Numbers of counsellings and fertility preservation options offered
The annual number of counsellings for fertility preservation counselling
increased during our study period, with a sharp increase in 2006 and a
renewed increase in the most recent years (2010-2013; Figure 2). The increase
observed since 2006 could mainly be attributed to a higher number of
patients aged 24-34 years old being counselled, whereas since 2010 an
increased annual number of fertility preservation counsellings was especially
observed for patients aged 0-19 years and 24-34 years (Figure 2). Patients were
counselled by 12 gynaecologists of whom four were experienced counsellors
(n>10 patients counselled previously), informing 88.0% of all patients. Fertility
preservation was offered to 181 patients (77.7%). ln the last time period (since
June 2011) in which all fertility preservation techniques were available, fertility
preservation could be offered to an increasing proportion of the patients
counselled.
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Figure 2. Patients referred for fertility preservation counselling between the years 2001 and 2013.

2

Characteristics of patients receiving fertility preservation counselling
ln Table 1, the characteristics of all patients receiving fertility preservation
counselling are provided for the three relevant time periods. At the time we
conducted our study, 26 of these patients were deceased (median follow
up from date of fertility preservation counselling to date of death 22.0
months; 95% confidence interval 5.8-38.2). lt is remarkable that most patients
were counselled because of breast cancer, lymphoma and gynaecological
malignancies. Nevertheless, relatively more patients with other diagnoses
received fertility preservation counselling from June 2011 through 2013 when
compared to the years before. Moreover, patients counselled in the most
recent period were younger and more frequently lacked a (stable) partner
relationship than patients counselled before. For a significant number of
patients (n=83) information on the exact cancer therapy was not yet available
at the moment of fertility preservation counselling, in most cases because
tumour staging was not yet completed. Despite this, our results illustrate that
relatively more patients with a low risk of ovarian failure after cancer therapy
were seen for fertility preservation counselling in recent years. Patients who
were offered fertility preservation in the most recent time periods more
frequently chose to proceed with a fertility preservation technique - especially
the vitrification of oocytes - than patients counselled beforehand.
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Table 1. Female cancer patients who received fertility preservation counselling with a reproductive
medicine specialist.
Total
2001December 2009June 2011number November 2009,
May 2011,
December 2013,
Number (%)
Number (%)
Number (%)
Patients counselled

233

Mean age at counselling in years (SD) 27.1 (7.3)

94

41

98

27.5 (6.5)

28.7 (5.7)

26.1 (8.5)

35/209

9/86 (10.5)

9/37 (24.3)

17/86 (19.8)

76/209
98/209

32/86 (37.2)
45/86 (52.3)

12/37 (32.4)
16/37 (43.3)

32/86 (37.2)
37/86 (43.0)

112/233
16/233
51/233
24/233
8/233
13/233
5/233
4/233

49/94
8/94
23/94
6/94
1/94
5/94
1/94
1/94

20/41
4/41
7/41
7/41
2/41
1/41
0/41
0/41

43/98
4/98
21/98
11/98
5/98
7/98
4/98
3/98

121/212

60/89 (67.4)

20/36 (55.6)

41/87 (47.1)

38/212
53/212

15/89 (16.9)
14/89 (15.7)

7/36 (19.4)
9/36 (25.0)

16/87 (18.4)
30/87 (34.5)

184/232
48/232

75/94 (79.8)
19/94 (20.2)

30/40 (75.0)
10/40 (25.0)

79/98 (80.6)
19/98 (19.4)

Educational level (N=24 missing)
Primary level/lower vocational
education
Secondary school/higher
vocational education
Higher education/university
Diagnosis
Breast cancer
Leukaemia
Lymphoma
Gynaecological cancer
Gastro-intestinal cancer
Bone/soft tissue cancer
Neurological cancer
Others

(52.1)
(8.5)
(24.4)
(6.4)
(1.1)
(5.3)
(1.1)
(1.1)

(48.8)
(9.7)
(17.1)
(17.1)
(4.9)
(2.4)
(-)
(-)

(43.9)
(4.1)
(21.4)
(11.2)
(5.1)
(7.1)
(4.1)
(3.1)

Stability relationship (N=21 missing)
Partner, living together/married
Partner, living apart and
unmarried
No relationship
Parity (N=1 missing)
Nulliparous
Parous

Risk of amenorrhoea based on planned therapy at the time of counselling (N=83 missing)
High risk (>80% risk of
amenorrhoea)
Intermediate risk (20-80% risk
of amenorrhoea)
Low risk (<20% risk of
amenorrhoea)
Very low/no risk of amenorrhoea
Unknown risk of amenorrhoea

57/150

21/66 (31.8)

12/27 (44.5)

24/57 (42.1)

36/150

19/66 (28.8)

7/27 (25.9)

10/57 (17.5)

51/150
1/150
5/150

22/66 (33.3)
1/66 (1.5)
3/66 (4.6)

7/27 (25.9)
0/27 (-)
1/27 (3.7)

22/57 (38.6)
0/57 (-)
1/57 (1.8)
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Table 1. Continued
Total
2001December 2009June 2011number November 2009,
May 2011,
December 2013,
Number (%)
Number (%)
Number (%)
Desire to have children in the future (N=61 missing)
Yes
No/not yet

141/172
31/172

62/68 (91.2)
6/68 (8.8)

22/27 (81.5)
5/27 (18.5)

57/77 (74.0)
20/77 (26.0)

181/233
52/233

73/94 (77.7)
21/94 (22.3)

30/41 (73.2)
11/41 (26.8)

78/98 (79.6)
20/98 (20.4)

40/73 (54.8)
22/73 (30.1)
11/73 (15.1)

13/30 (43.3)
12/30 (40.0)
5/30 (16.7)

52/78 (66.7)
17/78 (21.8)
9/78 (11.5)

18/282
113/282

5/117 (4.3)
54/117 (46.1)

4/52 (7.7)
20/52 (38.5)

9/113 (8.0)
39/113 (34.5)

91/282
60/282

42/117 (35.9)
16/117 (13.7)

17/52 (32.7)
11/52 (21.1)

32/113 (28.3)
33/113 (29.2)

107/181
74/181

33/73 (45.2)
40/73 (54.8)

17/30 (56.7)
13/30 (43.3)

57/78 (73.1)
21/78 (26.9)

16/114
61/114

4a/34 (11.8)
24 a/34 (70.6)

4b/20 (20.0)
11/20 (55.0)

8c/60 (13.3)
26/60 (43.3)

17/114
20/114

5/34 (14.7)
1/34 (2.9)

5b/20 (25.0)
0/20 (-)

7c/60 (11.7)
19/60 (31.7)

Fertility preservation offered
Yes
No

Number of fertility preservation options offered
1
2
3

105/181
51/181
25/181

2

Which fertility preservation options offered
Ovarian transposition
Cryopreservation of embryos
Cryopreservation of ovarian
tissue
Vitrification of oocytes
Fertility preservation used if offered
Yes
No
Fertility preservation option chosen
Ovarian transposition
Cryopreservation of embryos
Cryopreservation of ovarian
tissue
Vitrification of oocytes
N: number
SD: standard deviation
From 2001 to November 2009, the fertility preservation options available were cryopreservation of
embryos after IVF/ICSI and laparoscopic ovarian transposition. In December 2009 cryopreservation of
ovarian tissue was added to the available options followed by the vitrification of oocytes in June 2011.
a

In this time period one patient chose for a combination of IVF and ovarian transposition.

In this time period three patients chose for a combination of cryopreservation of ovarian tissue and
ovarian transposition.

b

In this time period three patients chose for a combination of cryopreservation of ovarian tissue and
ovarian transposition.

c
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Part 2. Current state of referrals
Referral percentage
ln the eighteen hospitals belonging to the Radboud university medical
center’s region, a total of 1169 women aged 0-39 years were diagnosed with
invasive cancer in 2009, 2010 or 2011. ln 2011, the total percentage of cancer
patients referred for fertility preservation counselling was 9.8%. ln Table 2, the
percentages of patients referred with various diagnoses or age categories are
presented. The five gynaecologists with a known special interest in fertility
preservation who worked outside the Radboud university medical center
indicated to have counselled a total of 18 patients in the years 2009-2011,
although three out of five gynaecologists could only provide a number of
patients counselled for fertility preservation and not their ages and additional
characteristics.
Patient related determinants associated with referral
Patients aged 20-29 years were referred most frequently (23.0% in 2011), while
patients up to the age of 20 years were only scarcely referred (4.5% in 2011;
Table 2). Referral disparities were also found with respect to diagnosis, with
breast cancer or lymphoma patients being referred most frequently (Table
2). It is remarkable that none of the patients with neurological cancer, cancer
of the head or neck, lung, urinary tract, thyroid or adrenal gland, or eye were
referred from 2009 through 2011.
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Table 2. Proportion of newly diagnosed female cancer patients referred for fertility preservation
counselling.
2009 – 2011,

2009,

2010,

2011,

FPC patients / total (%) FPC patients / total (%) FPC patients / total (%) FPC patients / total (%)

Patients, N (%)
Age in categories, N (%)
0-4 years
5-9 years
10-14 years
15-19 years
20-24 years
25-29 years
30-34 years
35-39 years

100/1169 (8.6)

29/391 (7.4)

32/380 (8.4)

39/398 (9.8)

a

0/60
0/25
1/37
6/56
16/75
27/132
27/266
14/518

(-)
(-)
(2.7)
(10.7)
(21.3)
(20.5)
(10.2)
(2.7)

0/16
0/9
0/6
3/18
4/21
9/42
6/94
4/185

(-)
(-)
(-)
(16.7)
(19.0)
(21.4)
(6.4)
(2.2)

0/23
0/10
0/13
1/16
5/25
8/45
11/78
4/170

(-)
(-)
(-)
(6.3)
(20.0)
(17.8)
(14.1)
(2.4)

0/21
0/6
1/18
2/22
7/29
10/45
10/94
6/163

(-)
(-)
(5.6)
(9.1)
(24.1)
(22.2)
(10.6)
(3.7)

2

Diagnosis, N (%)a
Breast cancer
Leukaemia
Lymphoma
Gynaecological
cancer
Gastro-intestinal
cancer
Bone/soft tissue
cancer
Neurological cancer
Othersb

47/469 (10.0)
8/83 (9.6)
19/128 (14.8)

13/171 (7.6)
4/28 (14.3)
6/37 (16.2)

10/147 (6.8)

2/51 (3.9)

5/47 (10.6)

3/49 (6.1)

4/75 (5.3)

1/23 (4.3)

2/29 (6.9)

1/23 (4.3)

0/19 (-)
0/28 (-)
0/55 (-)

3/14 (21.4)
0/15 (-)
0/55 (-)

3/42 (7.1)
0/66 (-)
0/159 (-)

0/9 (-)
0/23 (-)
0/49 (-)

15/142 (10.6)
2/22 (9.1)
5/38 (13.2)

19/156 (12.2)
2/33 (6.1)
8/53 (15.1)

Number of female patients who received fertility preservation counselling in the region of the Radboud
university medical center, Nijmegen, the Netherlands, in the years 2009, 2010, or 2011 as a percentage of
the total number of female patients (age 0-39 years) newly diagnosed with an invasive tumour in the same
region and time frame according to the Dutch Cancer Registry.
FPC: fertility preservation counselling with a reproductive medicine specialist.
N: number
a
Three of the five gynaecologist who performed fertility preservation counselling in other hospitals in the
Radboud university medical center region could only provide the absolute number of patients counselled
for fertility preservation in 2009, 2010 and 2011, but no information about age or diagnosis. Per year, data
about age and diagnoses of three patients are missing.

The group of patients with ‘other’ malignant diseases consisted of patients with cancer of the head or
neck (n=23), lung (n=28), urinary tract (n=30), thyroid or adrenal gland (n=67), eye (n=4) and patients with a
primary tumour of unknown origin (n=7).

b
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Healthcare provider related determinants associated with referral
A total of 172 healthcare providers were found eligible for our electronic
questionnaire study of whom 103 (59.9%) responded to our questionnaire.
After comparing responders with non-responders, more women responded
(66.0% versus 49.3% amongst the non- responders; p = 0.039). Differences
were also found in profession with more than 75% of nurses responding, 50%75% of haematologists, surgeons, oncologists and oncological gynaecologists
responding and 36% of radiotherapists responding (p = 0.001).
Of the 103 respondents, 84 answered the question about how often they
refer patients for fertility preservation counselling. As presented in Table 3,
only those 84 responding healthcare providers were divided into two groups
for comparison: the group who stated to often or always refer young female
cancer patients for fertility preservation counselling and the group who stated
to rarely or never refer. Healthcare providers less frequently reported referring
for fertility preservation counselling if they were a radiotherapist or did not
collaborate with patients’ association(s). Other determinants predicting nonreferral included restricted knowledge of the healthcare provider about where
to refer patients for fertility preservation counselling, having patients who
rarely or never ask about fertility related issues, and rarely or never initiating
a discussion about fertility related issues on one’s own initiative. Although
just not reaching statistical significance, professionals who were working in
their profession for a longer period tended to refer for fertility preservation
counselling more often.
Table 3. Determinants for fertility preservation counselling referral based on self-reported referral
behaviour of healthcare providers.
Often/always
refers patients
for FPC (N=52)

Rarely/never
refers patients
for FPC (N=32)

P-value a

19
33

11
21

p=1.000

45.9 (9.5)

44.7 (7.4)

p=0.552

10
14
2
15
8
3

3
9
6
5
1
8

p=0.009

Gender
Man
Woman
Age in years (mean, SD), missing (N=1)
Current profession
Surgeon
Nurse
Radiotherapist
Oncologist
Haematologist
Oncological gynaecologist
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Table 3. Continued

Years working in this profession (mean, SD)

Often/always
refers patients for
FPC (N=52)

Rarely/never
refers patients for
FPC (N=32)

P-value a

10.7 (8.3)

7.6 (5.8)

p=0.050

Involved in clinical scientific research about female cancer patients
Yes
No
Missing (N=1)

22
29

17
15

p=0.498

33
19

10
22

p=0.007

16.7 (14.7)

16.1 (21.0)

p=0.889

42
10

15
17

p=0.001

25
7

p=0.004

Collaboration with patient association(s)
Yes
No
Number of patients aged 18 - 41 years
treated in 2013 (mean, SD), missing (N=8)

2

Do patients ask about fertility issues?
Yes, often/always
No, rarely/never

Do you bring up fertility-related issues yourself?
Yes, often/always
No, rarely/never

51
1

Do you know where to refer patients fertility preservation counselling?
Yes
No
I do not refer patients myself

52
0
0

28
3
1

p=0.019

I think fertility preservation counselling and fertility preservation is an important part of the
patients’ treatment for cancer.
Yes, agree/totally agree
No, disagree/totally disagree
Missing (N=1)

51
1

28
2

p=0.551

I think my knowledge about the fertility preservation options is good.
Yes, agree/totally agree
No, disagree/totally disagree
Missing (N=1)

34
18

18
13

p=0.640

I think the currently available fertility preservation options are good.
Yes, agree/totally agree
No, disagree/totally disagree
I do not know what FPC options are
currently being offered
Missing (N=1)

40
3

18
4

9

9

p=0.215b
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Table 3. Continued
Often/always
refers patients for
FPC (N=52)

Rarely/never
refers patients for
FPC (N=32)

P-value a

I think the current success rate of the different fertility preservation methods is good.
Yes, agree/totally agree
No, disagree/totally disagree
I do not know what the current
success rates are
Missing (N=1)

9
14

4
9

29

18

p=0.727b

FPC: fertility preservation counselling
N: number
SD: standard deviation
a
P-value resulting from comparison of the two groups with Fisher’s exact tests and independent samples
Student t-tests.

Only the responders who had an opinion about this subject ('Yes, agree/Yes, totally agree/No, disagree/
No, totally disagree') were selected for the analysis.

b

Discussion
The current study revealed that - despite the fact that patients in our study
had no financial reasons to refrain from fertility preservation - only 9.8% of
the female cancer patients aged 0-39 years were referred to a reproductive
medicine specialist in 2011. ln accordance with earlier research (13), referral
disparities were identified with respect to diagnosis and patients’ age. ln the
same country as we conducted our study, the Netherlands, poor referral rates
(2%) were suggested previously for adult female cancer patients diagnosed in
the years 2002 to 2007 (25). Nevertheless, this percentage was not adjusted
for the fact that fertility preservation counselling was also performed in
various other hospitals in the country and may therefore very well be an
underestimation of the actual referral rate. With regard to the referral of
children and teenagers, referral rates in our population (4.5% for patients aged
0-19 years) were higher than the percentage of girls referred in a study from
the UK (1%), although this study was conducted over 8 years ago (10). Possibly
as a result of the reimbursement of fertility preservation in our country, we
found a high uptake of fertility preservation services in the most recent years
(58% of all patients who received fertility preservation counselling) when
compared to an American study in which 36.5% of the patients proceeded
with fertility preservation after fertility preservation counselling in 2009
and 2010 (23). Apart from the differences in the reimbursement of fertility
preservation, these high uptake rates of fertility preservation techniques
combined with the very low referral rates for fertility preservation counselling
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in our country with reimbursement might also illustrate that the patients
who actually consult a fertility preservation specialist are already part of a
very selected and interested population.
Several hypotheses can be put forward when thinking about the causes of
the poor referral rates observed. Referral rates may be low because some
of the patients who were newly diagnosed with cancer might not have had
an indication or wish for fertility preservation counselling (11). Although
we excluded skin cancer patients, a minority of the other patients may not
have needed gonadotoxic therapy or may have had a poor prognosis. With
a mean age of 29.4 years of women giving birth to their first child in the
Netherlands (31), some of the patients may already have had a completed
family. Indeed, patients older than 30 years were less frequently referred
than adult patients below this age. It is remarkable that the majority of the
healthcare providers questioned in this study reported that they ‘often’ or
‘always’ refer their patients for fertility preservation counselling, whereas
the referral percentages obtained from the current study were below
10%. Presumably, deliberate decisions to refrain from referral for fertility
preservation counselling as described above play a role in the discrepancy
between these two observations.

2

Apart from these deliberate decisions to refrain from fertility preservation
counselling, low referral may be caused by barriers for discussing fertility
preservation with a patient and referring her. The results of the current
study identified that initiating a discussion about fertility related issues,
knowing where to refer a patient for fertility preservation counselling, and
collaborating with patients’ associations were the main healthcare provider
related facilitators for adhering to guidelines recommending referral for
fertility preservation counselling (1-3). Although initiating the discussion
about fertility was found to be a determinant associated with referral in
our current study, professionals who frequently referred did not differ from
those who did not frequently refer for fertility preservation counselling
with respect to their self-reported knowledge, attitude, and perceptions
towards fertility preservation. A lack of knowledge or other reasons for
discomfort of oncological healthcare providers with bringing up the topic of
fertility preservation (32) could hamper a comprehensive discussion about
fertility preservation. The tendency towards the more frequent referral
by experienced healthcare providers as observed in this study may reflect
an effect from ‘training on the job’ with respect to discussing the topic of
fertility preservation with patients. Furthermore, the fact that the number
of fertility preservation counselling’s at the Radboud university medical
center increased after the publication of an important guideline on fertility
preservation in 2006 (33) and the establishment of new fertility preservation
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techniques (approximately 2010-2011) suggests that technical evolution of
the field and awareness as a result of more information and guidelines
becoming available contribute to oncologists’ tendency to refer their patients
for fertility preservation counselling. The key role of an increased awareness of
the importance of fertility preservation is also illustrated by our finding that
healthcare providers who are involved in patients’ associations were found
to refer for fertility preservation counselling more frequently.
One of the most important strengths of our study was the fact that we based
our conclusions on epidemiological data combined with current practices,
knowledge, and attitudes as self-reported by referring healthcare providers.
Furthermore, we were the first to investigate the referral percentages for
both paediatric and adult female cancer patients in a country where bias
from financial reasons to refrain from fertility preservation (counselling)
was excluded, in contrast to prior studies where financial factors influenced
fertility preservation counselling referral and decision-making (23, 24, 34).
Although we have estimated the current referral rates as good as possible,
it is theoretically possible that we missed a small number of patients who
were directly referred to another region of the country, or who received
ovarian transposition without prior fertility preservation counselling by a
reproductive medicine specialist. As a second limitation, we were uninformed
about other characteristics than age or diagnosis of those patients who did
not have fertility preservation counselling, such as the level of education, the
partner relationship, parity, and risk of infertility. For this reason, we could not
obtain information about the extent to which there were referral disparities
regarding these factors. Determinants related to the referring healthcare
providers were self-reported and not actually tested (e.g. subjective
knowledge about fertility preservation). Furthermore, responders and nonresponders to our questionnaire may differ with respect to their attitude and
knowledge about fertility preservation, which might have biased the results.
The low referral rates, referral disparities, and determinants associated with
fertility preservation counselling referral practices presented in the current
study indicate opportunities to improve referral practices and adherence to
guidelines, even in a setting with reimbursement of fertility preservation
(counselling) (1-3). To overcome physician-related determinants for low
referral, interventions that would increase physicians’ knowledge, skills and
training with respect to fertility preservation counselling; increase awareness
and positive attitudes regarding fertility preservation; and increase time
available for discussing fertility preservation, have been considered helpful by
other studies (14, 16, 18, 35). ln accordance with this need for knowledge, skills
and training, our study findings also suggest that training on how to discuss
fertility issues would indeed contribute to higher referral rates. Training
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of oncological healthcare providers has already been suggested in various
studies, with seminars about fertility preservation (11), psycho-education
to facilitate the discussion (14) or joint training events with gynaecologists
specialised in reproductive medicine to improve information exchange (16).
Various decision aids on the topic of fertility preservation could be offered to
patients to help them to make a well-informed decision (36, 37). For healthcare
providers, the ability to call an expert for advise on fertility preservation at
any time, such as initiated by the Oncofertility Consortium (38), may facilitate
the discussion of fertility preservation with a patient. Future research should
focus on the implementation and evaluation of these and other interventions
aiming at the improvement of referral practices, such as information materials
regarding fertility preservation for patients at oncology departments,
discussion prompts, or methods to increase the awareness of physicians
about fertility preservation techniques and guidelines. Furthermore, special
attention should be paid to referral for fertility preservation counselling in
paediatric populations, and specific determinants associated with the referral
of children for fertility preservation, as we identified this group of patients to
be referred less frequently than adult patients.

2

ln conclusion, this study revealed the need for improving the referral of young
female cancer patients for fertility preservation counselling and the need to
overcome referral disparities and determinants associated with low referral.
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Abstract
Study question: How do female patients experience fertility preservation
counselling with a reproductive medicine specialist and subsequent decision
making on fertility preservation?
Summary answer: Most patients had positive experiences with fertility
preservation counselling, but negative experiences were found to be
associated with decisional conflict and decision regret.
What is known already: When confronted with a need for gonadotoxic
treatment, girls and young women will have to make an irreversible
decision with regard to fertility preservation. Patients may experience
decisional conflict and develop regret about their decision during followup. Patients’ opportunities to ask questions during fertility preservation
counselling and their knowledge about fertility preservation have been
inversely related to decisional conflict.
Study design, size, duration: A questionnaire on experiences with fertility
preservation counselling, designed after qualitative research, was
retrospectively distributed to 108 patients to whom fertility preservation
was offered after fertility preservation counselling between July 2008
and July 2013. Aiming to minimise recall bias, we defined a subgroup of
patients counselled since 2011 who had not yet tried to conceive after
fertility preservation counselling.
Participants/materials, setting, methods: Patients were aged ≥16 years and
had either cancer or a benign disease that required gonadotoxic therapy. They
received fertility preservation counselling in a single university hospital in
the Netherlands. Apart from patients’ experiences, patients’ characteristics,
decisional conflict, and decision regret were assessed.
Main results and role of chance: A total of 64 patients (59.3%) responded to
the questionnaire. Patients generally had positive experiences with fertility
preservation counselling, but indicated room for improvement. Negative
experiences were associated with decisional conflict regarding the fertility
preservation decision (not enough time for counselling: p < 0.0001; not
having the opportunity to ask all questions during fertility preservation
counselling: p < 0.0001; not feeling supported by the counsellor during
decision-making: p = 0.0003; not all applicable options were discussed:
p = 0.0001; benefits and disadvantages of fertility reservation options
were not clearly explained: p = 0.0005). Decisional conflict was related to
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decision regret (p < 0.0001). ln the subgroup of patients counselled after
2011 who had not tried to conceive (n = 33), similar results as for the total
study population were found for the association of patient experiences
with decisional conflict.
Limitations, reasons for caution: Given our retrospective design, we were
not informed about the causality of the associations observed. We studied
Dutch patients who were counselled in a single centre and were at least 16
years old when filling in the questionnaire. This may limit the generalizability
of our data to other settings and populations.
Wider implications of the findings: More attention should be paid to
improving fertility preservation counselling care. Interventions aiming at
improving patients’ comprehension of the topic of fertility preservation
and their feelings of being supported in decision-making are advisable.

3
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Introduction
Saving the potential to have biological children after cancer seems to be of
high importance to many girls and young women with cancer (1). Cancer
therapy may have gonadotoxic side effects and thereby threaten fertility
(2, 3). Various fertility preservation techniques have evolved with the aim
of safeguarding the childbearing capacity of patients with cancer or benign
diseases requiring gonadotoxic treatment (4-6). As fertility preservation
techniques should ideally be performed before the start of gonadotoxic
treatment, decision-making on fertility preservation needs to take place
within a very short time frame.
To enable patients to make a well-informed decision on fertility preservation in
the burdensome time period after cancer diagnosis, clinical guidelines advise
fertility preservation counselling with a counsellor specialised in reproductive
medicine (7-9). With respect to fertility preservation counselling care, it has
been found that patients who have had opportunities to ask questions and
who had extensive knowledge about fertility preservation had less decisional
conflict (difficulties in decision-making) than those who had less knowledge
or who felt less opportunities to ask questions (10-12). Decisional conflict is
defined as a state of uncertainty about a course of action (13) and may very
well be a forerunner of regretting the fertility preservation decision made (11).
ln American studies where not all citizens have the costs of fertility
preservation techniques reimbursed, 28.8% of the patients indicated fertility
preservation treatment to be cost prohibitive (14), whereas 48% reported that
costs influenced their fertility preservation decision (15). Patients who reported
that the costs of fertility preservation influenced decision-making had a
median decisional conflict score of 37.5 on a scale of 0-100, whereas others
scored 21.9 (10). ln a second study, patients for whom fertility preservation
services were cost prohibitive had a mean decisional conflict score of 56.3,
compared with 32.8 for patients who indicated that fertility preservation
services were not cost prohibitive (14). Due to the health insurance system in
the Netherlands where we conducted our study, patients do not have to pay
for fertility preservation counselling and fertility preservation techniques.
For this reason we could exclude decisional conflict based on financial
concerns and investigate the actual association between fertility preservation
counselling experiences and decisional conflict. ln the current study, we
aimed to investigate how female patients experienced fertility preservation
counselling and fertility preservation decision-making. As a second aim, we
investigated the interplay between patients’ fertility preservation counselling
experiences, decisional conflict, and decision regret. With the results of the
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current study conducted in a setting with reimbursement, we aim to gain
insight in the importance of fertility preservation counselling care and to
contribute to developing interventions that might help patients to make highquality fertility preservation decisions.

Materials and Methods
Study design

We performed a single centre, cross-sectional study querying women after
fertility preservation counselling, via a questionnaire which was partly
developed specifically for this study and partly consisted of validated scales.
The questionnaire was distributed by mail to patients who received fertility
preservation counselling between July 2008 and July 2013. Data from the
questionnaire were complemented with data from the medical files.

3

Eligibility criteria and setting

Our study was conducted at the department of reproductive medicine of a
single academic hospital in the Netherlands, the Radboud university medical
center. Patients were counselled about fertility preservation by one of the
counsellors (seven gynaecologists and one nurse practitioner), of whom two
gynaecologists actively participated in the Netherlands Network for Fertility
preservation (NNF). Available fertility preservation techniques were ovarian
transposition, the cryopreservation of embryos, cryopreservation of ovarian
tissue (since 2009), and vitrification of oocytes (since 2011). Patients had
the option to be referred to other centres for techniques that were not yet
available at the Radboud university medical center. Information leaflets from
the NNF about fertility preservation techniques were developed during the
study period and provided if relevant. For the current study, women to whom
fertility preservation was offered after fertility preservation counselling
between July 1, 2008 and July 1, 2013 were considered eligible. For reasons of
ethical approval, participants had to be at least 16 years of age at the time we
conducted our study (November 2013). Women who were deceased (n = 9),
severely diseased as a result of their diagnosis (n = 5), or who had severe
psychological problems (n = 1), were excluded (Figure 1).
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Figure 1. Flowchart eligibility and response.

Ethical approval

The Radboud university medical center’s institutional ethics committee
approved all study methods for patients who were at least 16 years of age at
the time we conducted our study.

Questionnaire development

As we wished to interview a subset of patients that would best reflect
our study population, women were recruited for the interviews via either
the Radboud university medical center’s ‘Adolescent and Young Adult
Cancer Taskforce’ or via their gynaecologist (C.C.M.B.). All women who
visited their gynaecologist during follow-up were consecutively invited to
participate in semi-structured, individual interviews (45-75 minutes) with a
single interviewer (L.B.). Of six patients contacted in total, one refused to
participate. The patients interviewed had various oncological diagnoses,
ages and partner-relationship situations at the time of fertility preservation
counselling. Patients made a variety of fertility preservation decisions and
differed from each other with respect to their medical and reproductive
outcome. Patients were asked how they experienced fertility preservation
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counselling and fertility preservation decision-making and how they would
reflect on their decision. As soon as saturation was achieved and no new
themes came up after five interviews, no new interviews were performed.
All interviews were recorded digitally, transcribed verbatim, and coded by
two medical researchers (L.B. and S.A.E.P.) independently following the
concepts of grounded theory methodology (16). Disagreement was solved
by consensus and a crosscheck by a qualitative research expert (W.L.D.M.N.).
Based on the interviews, we developed the questionnaire items regarding
baseline characteristics and patients’ experiences with fertility preservation
counselling.

Questionnaire outcome measures

Baseline and clinical characteristics
Based on the interviews, a total of 19 open and multiple-choice items relating
to the patient’s current situation and situation at fertility preservation
counselling were included in the questionnaire. The items covered partner
relationship, parental status, strength of the wish to have a child, educational
level, current health status, patients’ reproductive outcome, and the use of
assisted reproduction with or without cryopreserved material.

3

Experiences with fertility preservation counselling
Ten Likert scale items (five points) covered the relevant aspects of patients’
experiences with fertility preservation counselling (strongly disagree strongly agree), as indicated by our interviewees. The exact formulations of
the individual Likert scale items in the questionnaire are provided in Figure
2 and Table 1. High scores on the items reflected positive experiences. ln
addition to the Likert scales, the questionnaire contained a free-response
section in which patients could provide additional comments about their
counselling experiences if they wished.
Decisional conflict
Patients ease or difficulty with fertility preservation decision-making was
measured using a Dutch translation of the validated Decisional Conflict Scale
(DCS) (17). This scale includes 16 items measuring ‘a state of uncertainty about
a course of action’ during medical decision-making (strongly agree-strongly
disagree) (13). We asked patients to reflect on the time period in which they
decided on fertility preservation when filling in the questions. Given the
retrospective design of our study, item 15 (‘l expect to stick with my decision’)
was removed. Decisional conflict was thought to be greater when a person
felt uninformed, was unclear about personal values, or felt unsupported at
the time of decision-making. For this reason, the DCS contains the following
subscales: ‘Informed’, ‘Values clarity’ ‘Support’, ‘Uncertainty’ and ‘Effective
decision’ (13). As an example, one of the items was: ‘l had enough advice to
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make a choice’. Items for decisional conflict were converted to a final score
of 0 to 100 with higher scores representing higher decisional conflict. Scores
below 25 are associated with an absence of decisional conflict, whereas scores
exceeding 37.5 are associated with decision delay and feeling unsure (13).
Table 1. Decisional conflict and regret scores.
All participants (N=60)

Participants in subgroup (N=33)

Decisional conflict
Overall score (median, IQR)

25.0

(18.8; 35.0)

23.3

(17.5; 28.3)

Informed

25.0

(16.7; 33.3)

25.0

(16.7; 25.0)

Values clarity

33.3

(25.0; 47.9)

33.3

(25.0; 50.0)

Support

25.0

(8.3; 33.3)

25.0

(8.3; 25.0)

Uncertainty

29.2

(16.7; 41.7)

25.0

(16.7; 37.5)

Effective decision

25.0

(8.3; 33.3)

8.3

(0.0; 25.0)

Decision regret
Decision regret scale (median, IQR)

8

(5; 12)

7

(5; 12)

Subgroup: participants who received fertility preservation counselling since 2011 and who did not try to
conceive after fertility preservation counselling.
N: number
IQR: interquartile range

Decision regret
A patient’s current regret regarding her past fertility preservation decision
was assessed using the validated Decision Regret Scale (DRS; five items), a fivepoint Likert scale measuring distress or remorse after a health-care decision
(18). As an example, one of the items was: ‘The choice did me a lot of harm’. As
no validated Dutch version was available, the scale was translated to Dutch
by one of the authors (L.B.) and back to English by an English native speaker.
Only subtle translation flaws were identified and after three back-translation
cycles, the Dutch and English versions were considered accordant. Sum-scores
ranged from 5 to 25, with higher scores representing greater regret (18).
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Percentages of participants (completely) disagreeing; not agreeing and not disagreeing; or (completely) agreeing with 70 Likert scale items assessing experiences with the
communication and patient involvement during fertility preservation counselling as well as the content of fertility preservation counselling.

*N=59

FP: fertility preservation

N: number

Figure 2. Patients’ experiences with fertility preservation counselling (N=60).

Experience

3

53

20-01-20 12:25

Chapter 3

Data collection

To ensure that we would not distribute our questionnaire to deceased or
severely diseased patients, broad information about patients’ current health
status was obtained from their fertility preservation counsellors or general
practitioners. Subsequently, eligible patients (Figure 1) received a paper
version of the questionnaire by mail, together with a reply card on which
they could indicate that they did not wish to participate.
Patients received this questionnaire in either March 2013 (fertility preservation
counselling before October 2012) or November 2013 (fertility preservation
counselling between October 2012 and July 2013 and patients counselled
before October 2012 who reached the age of 16 years between March and
November 2013). If we did not receive a completed questionnaire or reply
card after three weeks, one reminder was sent. Data retrieved from the
questionnaire were supplemented with baseline and clinical information
from medical files as well as information on the counsellor’s experience with
fertility preservation counselling and participation in the NNF.

Data analysis

Data analysis was performed using IBM SPSS Statistics version 20.0 for
Windows (IBM corporation, Armonk, NY, USA). Differences with a two-sided
p-value of ≤0.05 were considered to be statistically significant. Characteristics
of responders and non-responders were compared using independent
samples Student t-tests and Chi square tests. The internal consistency of
the questionnaire’s items on fertility preservation counselling experiences
was assessed by measuring Crohnbach’s alpha (a > 0.70: reliable). Using
ANCOVA, the influence of fertility preservation counselling experiences and
other determinants on the overall decisional conflict score (1) and the relation
of this DCS score with decision regret (2) were assessed. As we performed
multiple tests when assessing the influence of various variables on decisional
conflict, a Bonferroni correction was performed. ln addition to the ANCOVA,
we obtained a Spearman correlation coefficient for the association between
the DCS and DRS.
Apart from our total study population, we defined a subgroup of patients for
whom we repeated the abovementioned ANCOVA analysis and Spearman
correlations for the following reasons. We could not exclude patients’ recall
bias with respect to their fertility preservation counselling experiences based
on their knowledge about their (favourable or unfavourable) medical and
reproductive outcome and current feelings of regret (19, 20). Patients who
have decision regret may have cognitive dissonance (discomfort resulting
from a bad decision) and try to cope with this dissonance by changing their
opinion or reflection about the decision (19). To minimise this bias, we defined
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a subgroup of women who were counselled since 2011 and who did not try to
conceive after fertility preservation counselling. This subgroup also represents
patients counselled in the time period in which all fertility preservation
techniques were available at the Radboud university medical center.

Results
Response

Out of the 108 patients who received our questionnaire, 64 patients (59.3%)
participated (Figure 1). Patients who did not fill in the questionnaire (n=44)
had similar baseline and clinical characteristics, follow-up characteristics and
counsellor’s characteristics as responders.

Participants

3

Out of the 64 patients who returned the questionnaire, 60 patients
completely filled in the DCS. The characteristics of these 60 responders are
provided in Table 2. A total of 33 responders to whom fertility preservation
was offered had received fertility preservation counselling in the time since
2011 and had not tried to conceive.
Table 2. Baseline characteristics and determinants of experiences with counselling and decisionmaking.
Baseline and clinical characteristics at counselling of participants
who completed the DCS
Age, years (mean, SD)

(N=60)
28.9

(5.7)

Diagnosis (number, percentage)
Benign disease (nephrotic syndrome)
Breast cancer
Lymphoma
Leukaemia
Gynaecological malignancy
Bone or soft tissue tumour
Tumour of the gastro-intestinal tract
Central nervous system tumour

1
36
11
5
4
3
-

1.7%
60.0%
18.3%
8.3%
6.7%
5.0%
-

6
14
40

10.0%
23.3%
66.7%

51
9

85.0%
15.0%

Partner relationship (number, percentage)
No partner relationship
Partner, living apart
Partner, living together
Parity (number, percentage)
Nulliparous
Parous
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Table 2. Continued
Baseline and clinical characteristics at counselling of participants
who completed the DCS
Wish to conceive (1-10; mean, SD)

(N=60)
6.8

(2.8)

3
17
40

5.0%
28.3%
66.7%

13
12
35

21.7%
20.0%
58.3%

39
21

65.0%
35.0%

60

100%

38
26
26
5

63.3%
43.3%
43.3%
8.3%

26
21
2
8
4

43.3%
35.0%
3.3%
13.3%
6.7%

2.0

(1.3)

26
34

43.3%
56.7%

36
22
2

60.0%
36.7%
3.3%

12
46
2

20.0%
76.7%
3.3%

Level of education (number, percentage)
Primary school or lower vocational education
Secondary school or higher vocational education
Higher education or university
FP counsellor
Experience
≤10 counsellings with female patients for FP counselling
11 - 25 counsellings with female patients for FP counselling
> 25 counsellings with female patients for FP counselling
Counsellor actively participated in the NNF (number, percentage)
Yes
No
FP options
Patients to whom at least one FP option was offered (number, percentage)
IVF or ICSI offered
Cryopreservation of ovarian tissue offered
Vitrification of oocytes offered
Ovarian transposition offered
FP options performed (number, percentage)
No FP
IVF or ICSI
Cryopreservation of ovarian tissue*
Vitrification of oocytes
Ovarian transposition*
Follow-up
Follow-up, years (mean, SD)
Period of FPC: July, 2008 - January, 2011 (number, percentage)
Period of FPC: January 2011 - July 2013 (number, percentage)
Current health status
(Cancer) treatment successfully completed, follow-up
Current treatment
Diseased
Current partner relationship (number, percentage)
No
Same partner as during FPC
Other partner as during FPC
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Table 2. Continued
Baseline and clinical characteristics at counselling of participants
who completed the DCS
Current wish to have a child (1-10; mean, SD)

(N=60)
6.5

(3.0)

Tried to conceive after FPC (number, percentage); (1 missing)
No
Yes

51
8

86.4%
13.6%

6
53

10.2%
89.8%

56
4
0
0

93.3%
6.7%
0%
0%

Conceived after FPC (number, percentage); (1 missing)
Yes (all spontaneous conceptions)
No
Takes care for children who did not live in the family at the moment of FPC
No
Yes, biological children from my current partner and myself
Adopted children
Children from my current partner

3

DCS: Decisional Conflict Scale
N: number
SD: standard deviation
NNF: Netherlands Network for Fertility Preservation
FP: Fertility preservation
FPC: Fertility preservation counselling
* One patient received both cryopreservation of ovarian tissue and ovarian transposition.

Patients’ experiences with fertility preservation counselling

The 10 items of our questionnaire measuring patients’ experiences with
fertility preservation counselling were reliable for our sample (Crohnbach’s
a = 0.79). ln general, patients had positive experiences with fertility
preservation counselling (Figure 2). Despite this, a significant proportion of the
respondents saw opportunities to improve: patient involvement and support,
the counsellor’s awareness of patients’ personal importance of specific issues
for decision-making and the extent to which fertility preservation options
offered were appropriate for the patient’s individual situation (Figure 2).
Some patients indicated that they missed essential information during
fertility preservation counselling in the free-response section. This included
information about gestational carriers, the influence of hormonal stimulation
on a hormone-dependent tumour or the influence of hormonal stimulation
and ovarian enlargement on the risk that chemotherapy would result in
ovarian failure.
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Decision-making and decisional conflict

At the free-response section of the questionnaire, patients revealed that their
fertility preservation decision was mainly dependent on a difficult tradeoff between their risk of ovarian failure and their wish to start oncological
therapy as soon as possible. A significant number of patients indicated that
their young age, the recent start of their partner relationship, and/or the
short period of time to make a decision complicated their decision-making
processes. Patients had a median overall score of 25.0, with 11 patients (18%)
having scores exceeding the score of 37.5 associated with decision delay and
feeling unsure (13). The highest conflict was indicated for the ‘Uncertainty’
and ‘Values clarity’ subscale (Table 1). For the subgroup of 33 patients who
had not tried to conceive and who were counselled since 2011, a comparable
pattern was seen (Table 1). ln this group, only two patients (6%) had overall
scores above 37.5.

Patients’ fertility preservation counselling experiences in relation to decisional conflict

The influence of patient experiences and other determinants on the overall
DCS score are provided in Table 3. Although trends were observed for various
baseline characteristics, the only items that remained statistically significantly
associated with patients’ decisional conflict after a Bonferroni correction
concerned patient experiences with fertility preservation counselling.
Especially negative experiences with the most basic ingredients of fertility
preservation counselling, namely items related to the patient’s ability
to obtain enough information about fertility preservation options, were
correlated with decisional conflict (Table 3). ln addition, patients who did not
feel supported by their counsellor reported higher conflict. ln the subgroup of
participants (n=33) who had not tried to conceive after fertility preservation
counselling and who had been counselled at some time since 2011, similar
results as for the total study population were found for the association of
patient experiences with decisional conflict (data not shown).
Table 3. Determinants of decisional conflict.
Baseline and clinical characteristics at counselling

B

95% CI

p-value *

Age, years

-0.01

(-0.63; 0.61)

1.0

Diagnosis (reference: tumour of the gastro-intestinal tract)
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Table 3. Continued

Benign disease (nephrotic syndrome)
Breast cancer
Lymphoma
Gynaecological malignancy
Bone or soft tissue tumour

B

95% CI

p-value *

5.00
9.61
3.49
7.67
4.58

(-26.82; 36.82)
(-6.95; 26.17)
(-14.47; 21.44)
(-12.46; 27.79)
(-16.47; 25.63)

0.8
0.3
0.7
0.4
0.7

2.81
10.55

(-8.56; 14.19)
(2.48; 18.62)

0.6
0.011

-1.93

(-11.77; 7.91)

0.7

-0.58

(-1.85; 0.68)

0.4

12.55
-0.33

(-3.56; 28.66)
(-8.12; 7.46)

0.12
0.9

Partner relationship (reference: partner, living together)
No partner relationship
Partner, living apart
Parity (reference: parous)
Nulliparous
Wish to conceive (1-10)

3

Level of education (reference: higher education or university)
Primary school or lower vocational education
Secondary school or higher vocational education
FPC experiences
Enough time available for counselling

-10.59 (-15.28; -5.89)

<0.0001

Had the opportunity to ask all questions

-12.86 (-17.14; -8.57)

<0.0001

Counsellor was aware of personal importance of specific
issues for FP decision

-2.82

(-6.82; 1.19)

0.17

Involved in decision-making in a pleasant way

-4.88

(-8.77; -0.98)

0.015

Supported by counsellor during decision-making

-6.51

(-9.89; -3.13)

0.0003

All applicable FP options were discussed

-7.49

(-11.14; -3.83)

0.0001

Benefits and disadvantages of options were clearly explained -8.28

(-12.79; -3.77)

0.0005

Counsellor provided information not yet provided by the
oncologist/physician

-3.30

(-7.02; 0.42)

0.081

Written or online information was provided

-3.93

(-6.97; -0.89)

0.012

FP options offered were appropriate

-2.04

(-4.48; 0.40)

0.099

0.16
-0.04

(-8.77; 9.09)
(-9.24; 9.16)

1.0
1.0

-0.78

(-8.15; 6.60)

0.8

-5.02

(-13.38; 3.35)

0.2

FP counsellor
Experience (reference: >25 counsellings)
≤10 counsellings
11-25 consellings
Counsellor actively participated in the NNF (reference: yes)
No
FP options
IVF or ICSI offered (reference: no)
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Table 3. Continued
B

95% CI

p-value *

Cryopreservation of ovarian tissue offered (reference: no)

0.39

(-7.86; 8.63)

0.4

Vitrification of oocytes offered (reference: no)

2.01

(-6.30; 10.33)

0.6

Ovarian transposition offered (reference: no)

-5.32

(-19.03; 8.39)

0.4

FP performed (reference: no)

-7.59

(0.78; 14.40)

0.030

3.19

(0.69; 5.70)

0.013

2.56
12.01

(-4.77; 9.90)
(-8.02; 32.03)

0.5
0.2

-8.61
-11.98

(-29.27; 12.04)
(-31.5; 7.56)

0.4
0.2

-0.11

(-1.32; 1.10)

0.9

-7.84

(-17.98; 2.31)

0.13

-7.39

(-18.95; 4.18)

0.2

Follow-up
Follow-up, years
Current health status (reference: diseased)
(Cancer) treatment successfully completed, follow-up
Current treatment

Current partner relationship (reference: other partner as during FPC)
No
Same partner as during FPC
Current wish to have a child (1-10)
Tried to conceive after FPC (reference: no)
Yes
Conceived after FPC (reference: no)
Yes

After a Bonferroni correction (p≤0.05 / 38 statistical tests), variables for which a p-value of p≤0.0073 was
found were considered statistically significantly related to decisional conflict. Unstandardized coefficients
(B) with 95% confidence intervals (CIs) in parentheses are demonstrated here. The p-values of items with
a statistically significant association with the Decisional Conflict Scale (DCS) score are provided in blue
bold numbers. Example 1: For each year that patients were older, patients’ mean overall DCS score was
0.01 points lower. Example 2: The mean DCS score of nulliparous women was 1.93 points lower than that of
parous women (reference).
NNF: Netherlands Network for Fertility Preservation
FP: fertility preservation
FPC: fertility preservation counselling
*P-values and CIs resulting from ANCOVA with the overall score on the DCS as a dependent outcome
variable.

Decision regret

Patients had a median score on the decision regret scale (DRS) of 8 (Table 1).
An ANCOVA assessing the influence of decisional conflict (DCS overall score)
on decision regret (DRS) revealed that the decisional conflict and regret were
closely related to each other (B = 0.21; 95% confidence interval= 0.15; 0.27;
p <0.0001; Spearman’s rho 0.74). The DCS overall score remained related to
decision regret in our subgroup (B = 0.18; 95% confidence interval = 0.10; 0.26;
p < 0.0001; Spearman’s rho 0.57).
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Discussion
This is the first study conducted in a European country with reimbursement
of fertility preservation that quantitatively assessed patients’ experiences
with fertility preservation counselling in the context of decisional conflict
and regret. ln accordance to prior findings (10, 15), the majority of patients
in this study were satisfied with fertility preservation counselling. Although
some patients wished for more information about specific subjects (e.g.
the influence of hormones and ovarian enlargement on the risk that
chemotherapy would cause ovarian failure), information could sometimes
not be provided as our knowledge in the field is still limited.
The results of this study were consistent with earlier studies establishing a
link between the extensiveness of counselling and decisional conflict or even
regret. Indeed, lower regret and conflict have been observed among cancer
survivors who received fertility preservation counselling when compared with
patients who did not benefit from this care (14, 21). Furthermore, negative
associations with decisional conflict have been reported for patients’
fertility-related knowledge and opportunities to ask questions (10, 12). It
was remarkable that participants in the current study had lower decisional
conflict scores (median 25.0) than patients from the USA (29.7 and 31.3) (10,
14). Presumably, decisional conflict is higher in the American setting with
not all citizens having the costs of fertility preservation reimbursed (10, 14).
Compared with 36.5% and 40.9% of the patients proceeding with a fertility
preservation technique after fertility preservation counselling in the USA
(10, 14), 56.7% of the patients in our sample underwent fertility preservation.
Despite these differences in decisions, the levels of decision regret found in
the current study (median score: 8) were comparable to those previously
reported for American fertility preservation counselling patients (mean
score: 8.4). Significantly higher regret scores were obtained in an Australian
population of breast cancer patients counselled more recently (mean score
after conversion to a scale of 5-25: 14.8) (11).

3

The associations found between patients’ experiences with fertility
preservation counselling, current regret, and recalled decisional conflict
about the fertility preservation decision may have several explanations.
First of all, there may be a causal relationship between the quality of fertility
preservation counselling and patients’ ease or difficulty in decision-making.
Various studies have indicated an association between patients’ limited
fertility preservation knowledge and decisional conflict (11, 12, 22). Secondly,
patients’ current feelings of decision regret may have altered their reflections
on their fertility preservation counselling and fertility preservation decision-
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making that took place in the past (19). It has been shown that recalled
decisional conflict can fluctuate during time, as the same patients reported
various levels of recalled decisional conflict at three time-points across the
first year of follow-up after fertility preservation counselling (11). As a third
explanation for the associations found, patients’ experiences, decisional
conflict, and regret can have (a) common cause(s).
The fact that we could not clarify whether the associations between patients’
experiences, decisional conflict, and decision regret were causal was one
of the limitations of our study. Apart from this important limitation, we
recruited female patients who were at least 16 years of age when filling in
our questionnaire, limiting the generalizability of our results to paediatric
populations. Our sample size was not sufficient to create a multivariable
model or to study subgroups of patients with a specific diagnosis, partner
relationship status, educational level, or age. Nevertheless, important
strengths of this study were the fact that the results were obtained via a
systematic mixed methods approach in a setting where financial reasons
to refrain from fertility preservation did not play a role. Moreover, our study
evaluated fertility preservation counselling provided by various counsellors.
Several conclusions and implications for the clinical practice can be drawn
from this study. As long as a causal relationship between the quality of
fertility preservation counselling, decisional conflict, and regret is not refuted,
attempts should be made to optimize care in order to attain a higher quality
of fertility preservation decisions. To optimise care, interventions aiming to
improve patients’ comprehension of the topic of fertility preservation and
their feelings of being supported should be considered. Patients suggested
written material before and after fertility preservation counselling (15, 23), the
opportunity to meet a psychosocial counsellor (15), and the use of a decision
aid (24). Moreover, additional contact with the fertility preservation specialist
following fertility preservation counselling (22) and decision aids (11, 25) have
been shown to improve patients’ knowledge. Experiences with fertility
preservation counselling and fertility preservation decision-making should
be further investigated in prospective studies to obtain information about
the causality of the association between the quality of fertility preservation
counselling, decisional conflict and regret. With sufficiently large samples,
researchers could investigate whether there are subgroups of patients at risk
for developing regret who may be helped with personalised interventions.
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CHAPTER 4
Decision-making in female fertility preservation
is balancing the expected burden of fertility
preservation treatment and the wish
to conceive
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Abstract
Study question: What are the decisive factors in fertility preservation
decision-making in young women scheduled for gonadotoxic therapy?
Summary answer: Fertility preservation decision-making in young women
scheduled for gonadotoxic therapy is mainly based on weighing two issues:
the intensity of the wish to conceive a child in the future and the expected
burden of undergoing fertility preservation treatment.
What is known already: Future fertility is of importance for young cancer
patients whose reproductive function is being threatened by oncological
therapy. To prevent or reduce severe psychological effects of infertility as
well as feelings of regret about their fertility preservation decision after
cancer treatment, the quality of fertility preservation counselling should be
improved. To improve care, those issues forming a decisive factor in fertility
preservation decision-making for patients should be clarified, as these issues
deserve extensive discussion during fertility preservation counselling. Until
now, decisive factors have not been isolated from the complex interplay of
all aspects of fertility preservation that women contemplate during fertility
preservation decision-making.
Study design, size, duration: By using a mixed methods methodology, a
questionnaire developed after qualitative research involving a selected group
of five women who previously received fertility preservation counselling was
retrospectively sent to eligible patients (n=143) who had received fertility
preservation counselling (1999-July 2013) and to whom at least one fertility
preservation option was offered.
Participants/materials, setting, methods: Patients had received fertility
preservation counselling at a university hospital in the Netherlands, in a
setting where financial factors do not play a role in fertility preservation.
They were aged ≥ 16 years and were scheduled for gonadotoxic treatment.
The relationship between patients’ baseline characteristics, their attributed
importance to 28 relevant importance items and their fertility preservation
choices was investigated.
Main results and the role of chance: After five interviews, 28 importance items
for fertility preservation decision-making were identified and included in our
questionnaire. Of these 28 importance items, 24 items could be clustered
into seven importance themes. A total of 87 patients (61%) responded to our
questionnaire. After performing a multivariable logistic regression analysis,
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proceeding with fertility preservation was related to higher attributed
importance during fertility preservation decision-making to the theme
‘Wish to conceive (in the future)’ (odds ratio 10.8, 95% confidence interval
3.5-34.4) and the item ‘Having a stable partner relationship’ (odds ratio 2.0,
95% confidence interval 1.0-4.1), while higher attributed importance to the
theme ‘Expected burden of fertility preservation’ during fertility preservation
decision-making (odds ratio 0.08, 95% confidence interval 0.02-0.3) more
often resulted in refraining from treatment.
Limitations, reasons for caution: Besides possible recall and selection
bias, the fact that this study was performed in Dutch patients aged ≥ 16
years counselled in a single centre, where finance was not an additional
consideration, possibly limits the representability of our results for a broader
European population of cancer patients. Furthermore, we are not able to draw
conclusions about the causality of the associations observed in our study.
Wider implications of the findings: The wish to conceive and the expected
burden of fertility preservation treatment should be discussed carefully with
patients during fertility preservation decision-making, either by the referring
healthcare provider or by reproductive medicine specialist. Prospective
research is needed to explore the causality of the associations found in this
study. Furthermore, in order to deliver high quality patient-centred care, the
development of tools to explore patients’ wish to conceive (for example in
different age categories) and tools to provide clear information about the
burden of fertility preservation treatments (using the preferred information
channels suggested by patients) is needed.

4
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Introduction
Being diagnosed with cancer gives patients a small time frame in which
important decisions have to be made. Owing to the gonadotoxic effect of
most cancer treatment regimens (1, 2), an extra decision-making process
is needed in young cancer patients about whether or not to proceed with
an option to try to secure their future reproductive function. The fertility
preservation options currently available for women are ovarian transposition,
cryopreservation of embryos after IVF or ICSI, vitrification of oocytes and
cryopreservation of ovarian tissue (3). Severe psychological effects of
infertility after cancer treatment and unmet informational needs have been
documented (4-6).
Therefore, clinical guidelines advise oncological healthcare providers to
discuss the gonadotoxic side effects of cancer treatment with each young
cancer patient and to refer patients to a reproductive medicine specialist for
fertility preservation counselling as soon as possible after the diagnosis to
enable patients to make a well-informed decision (7-12).
Multiple studies found a relationship between the lack of knowledge about
fertility preservation and decisional conflict during fertility preservation
decision-making, indicating the importance of information provision for
this group of patients (13-15). Decisional conflict can be defined as a state of
uncertainty about a course of action and basically measures the difficulty
patients have with deciding what to do (16). Even after receiving specialised
fertility preservation counselling, 18-27% of patients describe these feelings of
decisional conflict about whether or not to proceed with fertility preservation
methods (14, 15, 17). Unfortunately, previous research found a relationship
between decisional conflict at time of decision-making and future regret
about the decisions made (15, 18).
These findings reveal the need to improve fertility preservation counselling.
In order to prevent negative experiences and future regret about fertility
preservation decisions, it is important to understand which issues women
contemplate during their fertility preservation decision-making process.
Once identified, these issues have to be discussed carefully with patients. The
development of tools or training healthcare professionals can, for example,
help them to discuss these issues. Previous studies investigating this decisionmaking process were all conducted in countries where fertility preservation
(counselling) care is not reimbursed by healthcare insurances, making the
financial aspects of fertility preservation one of the main decisive factors. To
this day, it remains unclear what issues women contemplate during fertility
preservation decision-making if the financial factors are left out.
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Therefore, the aim of our study was to identify what women indicate as
important issues in their decision-making at the time of fertility preservation
counselling about whether or not to undergo fertility preservation in a setting
where financial factors do not play a role. Furthermore, we investigated how
these issues were related to patients’ fertility preservation choices.

Materials and Methods
Study design

In order to identify which important issues at time of fertility preservation
counselling are related to whether or not patients undergo fertility
preservation, we performed an explorative, single centre, retrospective
cohort study using mixed methods methodology. In the qualitative part of
the study (‘Development of questionnaire’), we obtained in-depth insight
into the importance items playing a role at time of fertility preservation
decision-making. This was achieved by interviewing a selected group of
women who previously received fertility preservation counselling. The
information obtained from the interviews was subsequently used to develop
the questionnaire. In the quantitative part of the study (‘Survey’), this
questionnaire was sent by mail to all women who met the eligibility criteria.
The information extracted from the questionnaire was complemented with
medical and socio-demographic data from patients’ medical records.

4

Setting

Our study was conducted at the department of reproductive medicine at the
Radboud university medical center Nijmegen, the Netherlands, a university
hospital. Since 1999, female patients, aged 0-42 years, for whom a curative
gonadotoxic treatment was planned for either a benign disease or cancer,
received fertility preservation counselling at this department after being
referred by their (oncological) healthcare provider. These fertility preservation
counselling’s were planned on the day of referral or a few days following
referral, depending on the patient’s situation. The team of counsellors
consisted of several gynaecologists specialised in reproductive medicine (a
total of nine between 1999 and 2013), two gynaecological oncologists and one
nurse practitioner supervised by a gynaecologist specialised in reproductive
medicine who mainly counselled breast cancer patients.
At the Radboud university medical center, the fertility preservation methods
ovarian transposition and IVF/ICSI with cryopreservation of embryos could be
offered since 1999. In December 2009, cryopreservation of ovarian tissue was
added to the existing list of fertility preservation methods offered, followed
by the addition of vitrification of oocytes in June 2011. Patients could be
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referred to other centres if the fertility preservation method best applicable
for the patients’ situation was not yet available at the Radboud university
medical center. Sometimes, patients were not offered a fertility preservation
method. This was the case if there was no expected risk to develop ovarian
insufficiency after the planned treatment as determined by the fertility
preservation counsellor (19), if cancer treatment had to be started right away
due to medical reasons, if patients had received chemotherapy in the past or if
there was already a seriously compromised ovarian function (clinical diagnosis
based on age, antral follicle count and/or anti-Müllerian hormone levels).
Patients did not have to pay for fertility preservation counselling or fertility
preservation methods themselves, due to the Dutch health insurance system
in which all Dutch citizens are insured and fertility preservation counselling
and all fertility preservation methods, except for cryopreservation of ovarian
tissue, are reimbursed. The costs of cryopreservation of ovarian tissue are paid
by the hospitals that perform the procedure.

Ethical approval

The Radboud university medical center’s institutional ethics committee
approved our study for patients who were at least 16 years old at the time
we conducted our study.

Qualitative part: Development of questionnaire

Data collection: interviews
One of the gynaecologists specialised in reproductive medicine (C.C.M.B.)
consecutively invited women during follow-up visits who had received fertility
preservation counselling in the past (between 2005 and 2011) to participate
in a semi-structured interview. In addition, patients were also selected via
the ‘Adolescent and Young Adult Cancer Taskforce’ of the Radboud university
medical center. Interviewees were asked during a period of 45-75 min by a
single interviewer (L.B.) to explain what issues influenced their fertility
preservation decision-making. Because of the diversity in our population
of women who received fertility preservation counselling since 1999 with
respect to various diseases, ages, partner relationships at the moment of
fertility preservation counselling, medical and reproductive outcomes (20),
these interviewees were selected to represent our total fertility preservation
counselling population as well as possible. New interviews were performed
until saturation was achieved and no new items came up. The interviews
were recorded and transcripted verbatim.
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Data analysis
In accordance with the concepts of grounded theory methodology (21), the
interviews were coded independently by two medical researchers (L.B. and
S.A.E.P.) using ATLAS.ti version 6.0 for Windows 2012 (ATLAS.ti Scientific
Software Development GmbH, Berlin, Germany). Disagreement was solved
by discussion until consensus was reached and by a crosscheck performed by
a qualitative research expert (W.L.D.M.N.). Based on the interviews, items that
were indicated to be important in the decision of whether or not to undergo
fertility preservation were identified as ‘importance items’ and included as
such in the questionnaire. Importance items covering the same theme were
clustered together into ‘importance themes’. The internal consistency of those
themes was assessed by measuring Cronbach’s alphas (we considered a>0.70
as reliable) using the IBM Statistical Package for the Social Sciences version
20.0 for Windows (SPSS, IBM corporation, Armonk, NY, USA) (22).

Quantitative part: survey

Questionnaire
In the questionnaire, the invited patients were asked to indicate the
importance of the 28 items identified during the qualitative part of this study
with regard to their own fertility preservation decision-making process at
the time of fertility preservation counselling. This was done on Likert scales
ranging from 1 (‘very unimportant’) to 5 (‘Very important’). The individual
importance items are shown in Table 1. We were able to cluster most items (24
out of 28), resulting in seven themes: ‘Wish to conceive (in the future)’ (theme
1, four items), ‘Wish to focus on (oncological) treatment’ (theme 2, two items),
‘Characteristics of fertility preservation techniques’ (theme 3, four items),
‘Expected burden of fertility preservation’ (theme 4, four items), ‘Support and
resources’ (theme 5, five items), ‘Decision support from medical caregivers’
(theme 6, three items) and ‘Decision timing’ (theme 7, two items). The items
‘Age’, ‘Having a stable partner relationship’, ‘Partner’s opinion’ and ‘Risk of
developing premature ovarian insufficiency’ were not clustered. Furthermore,
patients were asked about whether or not they became pregnant after the
fertility preservation counselling and how they conceived (six questions).

4
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Table 1. Importance items and combined importance themes for fertility preservation decisions in
young women undergoing gonadotoxic treatment for cancer.
Importance themes (Cronbach’s alpha)

Items included

1.Wish to conceive (in the future) (0.79)

· Desire to have a child at counselling

· Priority attributed to fulfilling wish to conceive
· To have another option in case of fertility
problems

· To have tried everything to secure fertility
2.Wish to focus on (oncological) treatment (0.87)

· Priority attributed to disease recovery

3.Characteristics of fertility preservation
techniques (0.84)

· Risks

· Priority attributed to starting (oncological)
treatment soon

· Experience with technique(s)

· Expected pregnancy chances
· Complications

4.Expected burden of fertility preservation (0.84) · Patient’s psychological/emotional condition
· Patient’s physical condition

· Physical burden of fertility preservation

· Emotional burden of fertility preservation
5.Support and resources (0.85)

· Opinion of family and friends
· Support from others

· Contact/communication with nurses,
physician assistants and secretaries

· Contact/communication with gynaecologist
· Information materials provided

6.Decision support from medical caregivers (0.77) · Gynaecologist’s advice regarding fertility
preservation choice

· Oncologist/physician’s advice regarding
fertility preservation choice

· Oncologist/physician’s opinion regarding delay
for the start of (oncological) treatment

7.Decision timing (0.83)

· Time available to make fertility preservation
choice

· Time available to undergo fertility preservation
Single importance items

· Item: ‘Age’

· Item: ‘Having a stable partner relationship’
· Item: ‘Partner’s opinion’

· Item: ‘Risk of developing premature ovarian
insufficiency’

74

Binnenwerk Ozlem - Final .indd 74

20-01-20 12:25

Decision-making

Eligibility criteria
Female patients were considered eligible to receive the questionnaire if they
received fertility preservation counselling between May 1999 and July 2013
and if at least one fertility preservation option was offered to them after
fertility preservation counselling (information based on the patients’ medical
record). Information about patients’ current health status was collected from
their medical chart, fertility preservation counsellors or general practitioners
to ensure that the questionnaire was only mailed to eligible patients. Patients
were excluded if they were deceased, had not yet reached the age of 16
years at the time the questionnaires were mailed (November 2013), were
severely diseased, had psychological problems or if they were counselled
but they had not yet made a decision at time of mailing the questionnaires.
We categorised women as having psychological problems whenever it was
expected (according to medical records or their general practitioner) that
answering our questionnaire about fertility related issues would be too much
of an emotional burden to them. These women dealt with either depression
or occupation related emotional distress, had partner relationship problems
or already experienced emotional distress because of reproductive concerns.

4

Data collection: patient characteristics from medical records
For all eligible patients, the following data at time of fertility preservation
counselling were retrieved from the patients’ medical records: date of fertility
preservation counselling, age at fertility preservation counselling, indication
for fertility preservation counselling/diagnosis, estimated risk for infertility by
planned treatment, partner relationship, parity, educational level, presence of
a wish to conceive (in the future), whether fertility preservation was offered,
which fertility preservation options were offered, whether the patient chose
to proceed with fertility preservation and which fertility preservation option
was performed.
Data collection: importance items and themes by questionnaire
Eventually, the questionnaires were sent to all eligible patients together
with a reply card on which women could indicate their reason for not
participating. One reminder was sent to patients who had not replied (neither
by completed questionnaire nor reply card) after 3 weeks. The first group
of eligible women (fertility preservation counselling before October 2012)
received the questionnaire in March 2013 while the second group of eligible
women (fertility preservation counselling from October 2012 to July 2013 or
fertility preservation counselling before October 2012 but reached the age
of 16 years between March and November 2013) received the questionnaire
in November 2013.
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Data analysis
Data analysis was performed using the IBM Statistical Package for the
Social Sciences version 20.0 for Windows (SPSS, IBM corporation, Armonk,
NY, USA). Descriptive statistics, independent samples Student’s t-tests and
Fisher’s exact test were used to compare the characteristics of responders
to non-responders and of responders who chose to undergo fertility
preservation to responders who refrained from it (e.g. mean importance
theme scores, patient characteristics). Differences with a two-sided P-value
of ≤ 0.05 were considered statistically significant. Respondent’s Likert scale
scores for importance items were converted to scores between 0 and 100
(‘Totally agree’ 100; ‘Agree’ 75; ‘Do not agree or disagree’ 50; ‘Disagree’ 25;
‘Totally disagree’ 0). In addition, mean scores were calculated per predefined
importance theme for each respondent. We compared patient characteristics
at time of counselling (collected from the patients’ medical records) and
mean scores per theme between the group who proceeded with fertility
preservation and the group who refrained from it. The correlation between
patient characteristics and scores on the importance themes was estimated
by calculating a Pearson’s correlation coefficient; patients’ characteristics that
were (significantly) associated with the importance themes (P≤0.05, R≥0.5)
were not entered into the multivariable logistic regression analysis. Themes
and patient characteristics that were statistically different with a P-value <
0.10 were simultaneously added to a multivariable logistic regression analysis,
followed by backward selection (removal P> 0.10; re-entrance P≤ 0.05). A
Nagelkerke R2 was calculated.
Sensitivity analyses
Subgroup analysis based on patient characteristics as importance item.
Our questionnaire included a few importance items based on patient
characteristics. For example, patients were asked to indicate the importance
of their age in their fertility preservation decision-making process. Importance
items (based on patient characteristics) that were different between the
group who proceeded with fertility preservation and the group who refrained
from it with a P-value of < 0.10 (Table 1), were used for subgroup analysis.
Based on the importance items (for example ‘Age’), the study population
was divided into groups (≤29 years and >29 years) after which the univariable
analysis was repeated. The two reasons for dividing the group into two groups
at the age of 29 years were: first, the mean age of 29 years for women having
their first child in the Netherlands (23) and second, the mean age of 28.3 years
in our study population (Table 2, n=87). No additional multivariable logistic
regression analyses were performed because of the small sample sizes.
Patients counselled between 2009 and 2013.
To see if recall bias might have played a role in our results and to see whether
data from earlier years had a major influence on our study results, the main
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analyses were repeated for the subgroup of responders who received fertility
preservation counselling in the most recent 5 years (between 2009 and
2013). Furthermore, we believe this group of patients will represent future
patients the most accurately with regard to the current fertility preservation
counselling care, knowledge and expertise. The results were compared with
the results of the total study population.
Table 2. Characteristics of the patients who responded to the questionnaire.
Total

Chose fertility
preservation

Refrained
from fertility
preservation

Number

87

49

38

Time period of counselling a, b (N, %)
1999 – November 2009
December 2009 – May 2011
June 2011 - 2013

41 47%
15 17%
31 36%

19 39%
7 14%
23 47%

22 58%
8 21%
8 21%

28.3 (5.9)

29.1 (5.3)

27.2 (6.5)

Age at counselling in years (mean, SD)
Diagnosis (N, %)
Breast cancer
Lymphoma
Gynaecological cancer
Others c

50
16
8
13

58%
18%
9%
15%

29
10
5
5

59%
21%
10%
10%

21
6
3
8

55%
16%
8%
21%

Estimated risk for infertility (N, %)
High risk
Intermediate risk
Low risk
Risk unknown
Missing

16
11
26
1
33

30%
20%
48%
2%

8
7
10
1
23

31%
27%
38%
4%

8
4
16
10

29%
14%
57%
-

Partner relationship (N, %)
No partner
Partner
Missing

12 14%
73 86%
2

6 13%
42 87%
1

6 16%
31 84%
1

Parity (N, %)
Nulliparous
Parous

76 87%
11 13%

45 92%
4 8%

31 82%
7 18%

Educational level (N, %)
Primary school or lower vocational education
Secondary school or higher vocational education
Higher education or university

9 10%
26 30%
52 60%

4 8%
13 27%
32 65%

5 13%
13 34%
20 53%

4
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Table 2. Continued

Wish to conceive b (N, %)
Yes (either now or in future)
No (not yet)
Unknown/missing

Total

Chose fertility
preservation

70 81%
16 19%
1

45 92%
4 8%
-

Refrained
from fertility
preservation
25 68%
12 32%
1

Number of fertility preservation options offered at fertility preservation counselling (N, %)
1
49 56%
28 57%
21 55%
2
21 24%
11 23%
10 26%
3
17 20%
10 20%
7 19%
N: number
SD: standard deviation
a
In the time period 1999-November 2009 only ovarian transposition and cryopreservation of embryos
after IVF/ICSI were available as fertility preservation options at the Radboud university medical center. In
December 2009 the cryopreservation of ovarian tissue was added to the available options followed by the
vitrification of oocytes in June 2011.

Variables with a P-value of ≤0.05 analysed using independent samples Student’s t-tests or Fisher’s exact
test.

b

Others: Patients diagnosed with leukaemia, bone/soft tissue cancer, gastro-intestinal cancer, benign
diseases such as mosaic Turner syndrome, nephrotic syndrome or β-thalassemia.

c

Results
Qualitative part: development of questionnaire

A total of six women were invited to participate in a semi-structural interview
during their follow-up. One of them refused participation. Based on these
five qualitative interviews (saturation was achieved after four interviews
and a fifth interview was performed to confirm the saturation), a total of
28 importance items were identified. Twenty-four of these items could be
aggregated into seven importance themes as shown in Table 1. The internal
consistencies of these seven importance themes were considered sufficient
with Cronbach’s alphas ranging from 0.77 to 0.87. The remaining four
importance items (‘Age’, ‘Having a stable partner relationship’, ‘Partner’s
opinion’ and ‘Risk of developing premature ovarian insufficiency’), which could
not be included in any of the seven importance themes, were analysed as
individual items.
The following examples provide an impression of what women stated about
importance items during the interviews:
-‘You don’t expect a lot [of fertility preservation counselling], at that
moment [directly after cancer diagnosis] you are not really thinking about
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it [expectations about fertility preservation counselling], only that you want
children in the future.’ (from interview 1).
-I [interviewer]: ‘So actually it was also the burden of the operation [needed
for cryopreservation of ovarian tissue], if I am right, which you contemplated
against the situation you were in at that moment?’
P [patient]: ‘Yes, yes, you see, if the chemo eventually would have been started
later, then maybe I would have considered to do it [the operation needed for
cryopreservation of ovarian tissue], but, for my own health, I wanted to start
as soon as possible with the chemo.’ (from interview 4).

Quantitative part: survey

Study population
A total of 143 women were found eligible for our study as shown in Figure 1
and they received a paper version of the questionnaire sent by mail. There
were no statistically significant differences between the group of responders
(n=87, 61%) and the non-responders with respect to the time period of
counselling, age at fertility preservation counselling, diagnosis, estimated risk
for infertility by planned treatment, parity, educational level, wish to conceive,
decision to undergo fertility preservation and chosen fertility preservation
option. However, at time of fertility preservation counselling, responders were
more often in a relationship compared with non-responders (84 versus 55%;
P=0.003).

4

Patient characteristics from medical records
Table 2 shows the patients’ characteristics collected from the medical records
of the total group of responders divided into two groups; 49 (56%) patients
who chose to undergo fertility preservation options and 38 (44%) patients
who refrained from fertility preservation options. The mean follow-up time
for the total group of responders was 3.1 years (SD 2.1), for the responders
who chose to undergo fertility preservation 2.8 years (SD 2.2) and for the
responders who refrained from fertility preservation 3.5 years (SD 2.0).
Of the total group of responders (data missing for one patient, N=86), 22
patients tried to conceive after receiving fertility preservation counselling
and gonadotoxic treatment. Seventeen of these 22 patients became pregnant
(77%; 15 after natural conception, 1 after IVF/ICSI (not cryopreserved material),
1 unknown conception method). In the group of responders who proceeded
with fertility preservation (data missing for one patient, n=48), 13 women
tried to conceive after fertility preservation counselling (27%). While nine
women (69%) became pregnant, four did not succeed in becoming pregnant.
In the group who refrained from fertility preservation (n=38), nine women
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tried to conceive after fertility preservation counselling (24%). While eight
women (89%) became pregnant, one did not succeed in becoming pregnant.
Statistical analysis showed no significant differences between the two groups
with regard to trying to conceive and becoming pregnant.
In the total group of responders, fertility preservation was chosen more often
by women who were counselled in the most recent time period (June 2011-July
2013), when more fertility preservation methods were available (47 versus
21%, P=0.047) and by women who had a clear wish to have children at time
of counselling (92 versus 68%, P=0.005).
Figure 1. Flowchart of eligibility of young women to participate in study and response rate.

FP(C): fertility preservation (counselling)

Importance themes and items from questionnaire
As shown in Table 3, the themes ‘Wish to conceive (in the future)’, ‘Wish to
focus on (oncological) treatment’, ‘Expected burden of fertility preservation’,
and the single importance items ‘Age’ and ‘Having a stable partner
relationship’ met the inclusion criteria for our multivariable analysis. Table
4 shows the mean importance scores (on a 0-100 scale) of all 28 individual
importance items in the two groups. The importance of ‘Wish to conceive (in

80

Binnenwerk Ozlem - Final .indd 80

20-01-20 12:25

Decision-making

the future)’, ‘Age’ and ‘Having a stable partner relationship’ was scored higher
by women who chose to proceed with fertility preservation while the women
who refrained from fertility preservation assigned greater importance to
‘Wish to focus on (oncological) treatment’ and ‘Expected burden of fertility
preservation’ higher.
Table 3. Mean scores on importance themes and items.
Importance themes and items

Chose fertility
preservation
Mean (SD)

Refrained
from fertility
preservation
Mean (SD)

P-valuea

1.Wish to conceive (in the future)

87.5 (13.9)

64.2 (20.3)

<0.001

2.Wish to focus on (oncological) treatment

79.6 (24.0)

88.2 (18.4)

0.074

3.Characteristics of fertility preservation techniques

69.0 (18.5)

70.5 (23.2)

0.740

4.Expected burden of fertility preservation

53.6 (20.8)

70.2 (18.2)

<0.001

5.Support and resources

54.1 (20.2)

54.0 (23.8)

0.984

6.Decision support from medical caregivers

70.1 (20.5)

73.8 (22.7)

0.437

7.Decision timing

57.8 (25.3)

66.3 (30.2)

0.164

Item ‘Age’

80.7 (21.4)

66.2 (30.2)

0.016

Item ‘Having a stable partner relationship’

76.1 (26.9)

60.1 (32.5)

0.019

Item ‘Partner’s opinion’

80.2 (25.3)

76.7 (27.0)

0.567

Item ‘Risk of developing premature ovarian
insufficiency’

70.3 (29.0)

72.9 (26.3)

0.673

4

SD: standard deviation
a

P-value from independent samples Student’s t-tests.

Multivariable logistic regression analysis
A correlation was found between the patient characteristic ‘Wish to conceive
at time of counselling’ and importance theme 1 (‘Wish to conceive (in the
future)’) (R=0.5, P<0.01), so this patient characteristic was not entered into the
multivariable analysis. Entering the importance themes (‘Wish to conceive (in
the future)’, ‘Wish to focus on (oncological) treatment’ and ‘Expected burden
of fertility preservation’), importance items (‘Age’ and ‘Having a stable partner
relationship’) and the patient characteristic ‘Time period of counselling’ in the
multivariable analysis, resulted in an independent relation with the fertility
preservation decisions, with a Nagelkerke R2 of 0.65 for three of them as
shown in Table 5. The importance of the different themes for the decisionmaking process was scored on a five point Likert scale by the responders.
The final output of the multivariable analysis showed an odds ratio of 10.8
for proceeding with fertility preservation if women scored one point higher
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on the importance scale for the importance theme ‘Wish to conceive (in the
future)’. Furthermore, there was an odds ratio of 2.0 for proceeding with
fertility preservation if women scored one point higher on the importance
scale for ‘Having a stable partner relationship’. Finally, there was an odds
ratio of 0.08 for proceeding with fertility preservation if women scored one
point higher on the importance scale for the importance theme ‘Expected
burden of fertility preservation’. Refraining from fertility preservation was
related to less attributed importance to ‘Wish to conceive (in the future)’
and ‘Having a stable partner relationship’ or high attributed importance to
‘Expected burden of fertility preservation’ at time of fertility preservation
decision-making.
Table 4. Scores on the items in importance themes for the two groups.
Chose fertility
preservation
Mean (SD)

Refrained
from fertility
preservation
Mean (SD)

Theme 1: Wish to conceive (in the future)

87.5 (13.9)

64.2 (20.3)

Desire to have a child at counselling
Priority attributed to fulfilling wish to conceive
To have another option in case of fertility problems
To have tried everything to secure fertility

82.3 (21.9)
85.4 (23.0)
92.9 (17.7)
88.8 (17.1)

68.1 (25.8)
64.9 (26.0)
58.1 (28.9)
66.7 (26.7)

Theme 2: Wish to focus on (oncological) treatment

79.6 (24.0)

88.2 (18.4)

Priority attributed to disease recovery
Priority attributed to starting (oncological) treatment soon

78.8 (26.3)
80.1 (25.0)

89.9 (18.1)
86.5 (21.7)

Theme 3: Characteristics of fertility preservation techniques

69.0 (18.5)

70.5 (23.2)

Risks
Experience with technique(s)
Expected pregnancy chances
Complications

69.3 (21.4)
66.2 (23.3)
76.6 (25.2)
63.8 (22.6)

75.7 (25.4)
63.6 (28.7)
72.9 (28.7)
70.0 (27.0)

Theme 4: Expected burden op fertility preservation

53.6 (20.8)

70.2 (18.2)

Patient’s psychological/emotional condition
Patient’s physical condition
Physical burden
Emotional burden

51.0 (23.6)
55.9 (25.7)
54.3 (25.2)
52.6 (23.8)

67.4 (21.4)
70.7 (27.4)
75.7 (25.4)
67.9 (26.9)

Theme 5: Support and resources

54.1 (20.2)

54.0 (23.8)
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Table 4. Continued
Chose fertility
preservation
Mean (SD)

Refrained
from fertility
preservation
Mean (SD)

Opinion of family and friends
Support from others
Contact/communication with nurses, physician assistants and
secretaries
Contact/communication with gynaecologist
Information material provided

46.3 (23.3)
44.8 (26.3)

44.4 (28.1)
50.0 (29.9)

61.7 (24.4)
63.0 (25.8)
61.2 (22.0)

54.9 (29.8)
66.7 (29.3)
53.2 (26.4)

Theme 6: Decision support from medical caregivers

70.1 (20.5)

73.8 (22.7)

Gynaecologist’s advice regarding fertility preservation choice
Oncologist/physician’s advice regarding fertility preservation
choice
Oncologist/physician’s opinion regarding delay for the start of
(oncological) treatment

72.9 (22.6)

68.8 (28.9)

67.2 (25.9)

72.9 (24.5)

70.3 (27.1)

79.2 (26.4)

Theme 7: Decision timing

57.8 (25.3)

66.3 (30.2)

Time available to make fertility preservation choice
Time available to undergo fertility preservation

50.5 (27.0)
65.1 (29.1)

65.3 (31.8)
67.9 (31.8)

80.7 (21.4)
76.1 (26.9)
80.2 (25.3)
70.3 (29.0)

66.2 (30.2)
60.1 (32.5)
76.7 (27.0)
72.9 (26.3)

4

Single importance items
Item: ‘Age’
Item: ‘Having a stable partner relationship’
Item: ‘Partner’s opinion’
Item: ‘Risk of developing premature ovarian insufficiency’
SD: standard deviation

Table 5. Results of multivariable analysis of importance themes and items.
Results multivariable analysis
Significance

OR*

95% CI

Wish to conceive (in the future) (theme 1)

<0.001

10.8

3.5 - 34.4

Expected burden of fertility preservation (theme 4)

0.001

0.08

0.02 - 0.3

Importance item: ‘Having a stable partner relationship’

0.043

2.0

1.0 - 4.1

Nagelkerke R2 =0.65
OR: odds ratio
CI: confidence interval
*The odds ratio (OR) per step increase on a five point Likert scale, i.e. per 25 points increase on the theme
scores.
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Sensitivity analyses
Subgroup analysis based on patient characteristic as importance item.
Two patient characteristics (‘Age’ and ‘Having a stable partner relationship’)
were found to be significantly different as importance items between the
group who proceeded with fertility preservation and the group who refrained
from it as shown in Table 3. Therefore, these characteristics were selected for
our subgroup analysis.
The study population (n=87) was divided into two age categories (≤29 or >29
years at time of fertility preservation counselling) and the univariable analysis
was repeated to see if patients in these age categories differed from each
other with regard to importance items that play a role in fertility preservation
decision-making.
A total of 47 patients aged ≤29 years had completed our questionnaire:
twenty-four (51%) of them proceeded with fertility preservation while 23
refrained (49%). These two groups of young women differed from each
other on importance themes ‘Wish to conceive (in the future)’ (P=0.001),
’Expected burden of fertility preservation’ (P<0.001) and on importance item
‘Risk of developing premature ovarian insufficiency’ (P=0.012). Women who
proceeded with fertility preservation scored their ‘Wish to conceive (in the
future)’ to be of greater importance (mean 85.7 (SD 13.6) versus 66.0 (SD 22.4)),
while women who refrained from fertility preservation attributed greater
importance to the ‘Expected burden of fertility preservation’ (mean 70.3
(SD 19.4) versus 48.7 (SD 18.5)) and the ‘Risk of developing premature ovarian
insufficiency’ (mean 73.9 (SD 25.0) versus 53.3 (SD 27.5)).
The group of 40 patients aged >29 years consisted of 26 (65%) women who
proceeded with fertility preservation and 14 women who refrained from it.
These two older groups differed from each other on the same importance
themes and item as the younger women (‘Wish to conceive (in the future)’
(P<0.001), ’Expected burden of fertility preservation’ (P=0.085), ‘Risk of
developing premature ovarian insufficiency’ (P=0.076)). Furthermore they
also differed from each other on importance items ‘Age’ (P=0.006), ‘Having
a stable partner relationship’ (P<0.001) and ‘Partner’s opinion’ (P=0.080).
Women who refrained from fertility preservation scored the ‘Expected
burden of fertility preservation’ of high importance in their decision-making
(mean 70.1 (SD 16.9) versus 58.0 (SD 22.2)), while women who proceeded with
fertility preservation scored higher importance to the ‘Wish to conceive (in
the future)’ (mean 89.0 (SD 14.3) versus 61.2 (SD 16.9)), ‘Age’ (mean 85.0 (SD
20.4) versus 55.4 (SD 32.8)), ‘Having a stable partner relationship’ (mean 89.6
(SD 14.6) versus 50.0 (SD 31.0)), ‘Partner’s opinion’ (mean 88.0 (SD 16.6) versus
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75.0 (SD 26.1)) and ‘Risk of developing premature ovarian insufficiency’ (mean
86.0 (SD 20.5) versus 71.4 (SD 29.2)).
A subgroup analysis based on ‘Having a stable partner relationship’ was not
performed, for this would result in one large group (n=73) and one small group
of patients (n=12), which would likely make statistical analysis for the large
group similar to that of the entire study population and not at all possible
for the small group.
Patients counselled between 2009 and 2013.
To see if patients who were counselled about fertility preservation before
2009 had a major influence on our study results, we performed a subgroup
analysis on the patients who were counselled in the most recent 5 years
(n=57). The results for this analysis were similar as to those for the entire study
population, indicating that our study findings were not influenced by the
data collected from patients who received fertility preservation counselling
before 2009.

4

Discussion
The current study revealed that fertility preservation decision-making in
young female patients scheduled for gonadotoxic therapy is mainly based on
weighing two issues: the intensity of the wish to conceive a child (in the future)
and the expected burden of undergoing fertility preservation treatment.
Furthermore, the importance of having a stable partner relationship also plays
a role in fertility preservation decision-making. Higher attributed importance
to having a stable partner relationship was related to a higher odds ratio
for proceeding with fertility preservation, indicating that women have a
stronger desire to try to secure their fertility for the future in the presence of
an important partner relationship. Even though the weighing of these factors
was found for our total study population, our subgroup analysis showed that
there might be differences in issues weighed by younger and older women.
A study conducted by Senkus et al. (2014), revealed that being cured was the
first priority for young female cancer patients for which, they are willing to
accept decreased future fertility (24). This finding is in contrast with what
is encountered in our daily practice and with what was found in our study,
where the wish to focus on the (oncological) treatment was indeed one of
the importance themes, but where a statistically significant association with
the fertility preservation decisions was not found. This could be explained by
differences in study population. Our study population consisted of Dutch girls
and women diagnosed with various diseases who had already been referred
for fertility preservation counselling, while Senkus et al (2014) included newly
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diagnosed breast cancer patients, who were not (yet) referred for fertility
preservation counselling, from Europe, South America, The Middle East and
South Africa where the reimbursement of healthcare by health insurances is
different. This makes it difficult to compare the results of these two studies.
A study conducted by Snyder and Tate found three themes to be important
in decision-making in women: the perceived benefits, the inhibiting concerns
and influential relationships (25). Although this study was conducted in the
USA in women diagnosed with breast cancer who contemplated fertility
preservation, its results are similar to our results in which the ‘Wish to
conceive (in the future)’ (perceived benefit), ‘Expected burden of fertility
preservation’ (inhibiting concerns) and ‘Having a stable partner relationship’
(influential relationship) were related to fertility preservation decision-making.
To the best of our knowledge, the present study is the first to be conducted
in this way, where financial aspects do not play a role in fertility preservation
decision-making. One of the strengths of this study is the mixed methods
methodology that was used to accomplish our study goals. Because of the
conducted in-depth patient interviews, we were able to develop reliable
importance themes which made it possible to analyse the high number of
importance items despite our study size being relatively small. Although we
started with the principles of the grounded theory methodology, we found
that, after coding the interviews, our results fitted almost perfectly in the
Ottawa decision support framework (26). Furthermore, our multivariable
analysis showed a Nagelkerke R2 of 0.65, explaining 65% of all variance in
fertility preservation choices with the themes and items included in our
multivariable analysis. This indicates that we identified and included the
appropriate items in our questionnaire.
One of the main limitations of our study is the fact that we performed a
retrospective study. Therefore, we are not informed about the causality of
the associations between the importance items and the fertility preservation
decisions observed and it causes a risk for recall bias. Some patients were
asked questions about importance items influencing fertility preservation
decision-making, which had taken place many years ago. Not only is there
a possibility that patients do not remember which items were important
at time of fertility preservation counselling, there is also a chance that
their recollection about the received fertility preservation counselling and
the fertility preservation decision-making process has changed over time.
However, because of similar results in our subgroup analysis of patients
counselled in the most recent 5 years, we believe the influence of recall bias on
our results is minimal. Prospective research is needed to investigate possible
causalities while making sure that recall bias does not play a role.
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Another limitation of our study is the possibility of selection bias in our study
population. The results of this study might be influenced by the fact that
severely ill patients and deceased patients were not included in our study.
For this reason, the relationship between their baseline characteristics and
whether they proceeded with fertility preservation or not, was not analysed.
Our study, as shown in Table 2, consists of highly educated (90%), nulliparous
women (87%), who usually have a clear wish to conceive (81%) and who often
choose to proceed with fertility preservation (56%). Previous studies have
identified educational level and parity to be referral disparities for fertility
preservation counselling (27, 28), making the chances of highly educated,
nulliparous women to be referred for fertility preservation counselling in the
first place, higher. Furthermore, we are aware of the fact that only 10% of all
potential candidate patients were referred to our centre in 2011 (20), making
it even more clear that there might have been selection bias in our study
population. Finally, the clear wish to conceive and the high uptake of fertility
preservation treatment (compared to 36.5% in the USA) (14), might indicate
that our study population consists of an already very interested group of
women, while we are uninformed about the patients who wanted to focus
on their (oncological) treatment only. Another reason for the high uptake of
fertility preservation treatment in our study population might be the absence
of financial barriers for young Dutch cancer patients to proceed with fertility
preservation treatment. There was no relationship found between the risk for
infertility after treatment and the uptake of fertility preservation, meaning
that women with a low risk for infertility after treatment chose fertility
preservation just as often as women with a high risk for infertility. A possible
explanation for this can be the exclusion of already deceased or severely ill
patients from our study. However, we believe the absence of a relationship
between risk for infertility after treatment and fertility preservation use is
due to the fact that the risk for infertility after treatment is not the most
important decisive factor. Previous studies have shown that women want to
receive information about their risk of infertility after treatment and about
fertility preservation options, regardless of their diagnosis, prognosis or parity
(29-31). The majority of cancer survivors prefer biological offspring as opposed
to adoption or gamete donation (32). Finally, the ability to remain fertile can
be an important factor in deciding which cancer treatment to choose (33).
Furthermore, the objective risk for infertility estimated by the (oncological)
healthcare provider and the perceived risk for infertility by the patients can
differ greatly. While a risk for infertility of <20% is categorised as a low risk by
healthcare providers, this might be perceived as a high risk by the patient. So
the importance of maintaining fertility, having your own biological children
and differences in the objective estimated risk for infertility compared with
the perceived risk by patients might very well explain why women with
different risks for infertility chose to proceed with fertility preservation.

4
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Our study findings might not be representable for the entire young
population of oncological patients in the Netherlands and the rest of the
world. This is not only due to the previously mentioned possible selection
bias in our study population, but also due to the fact that girls (younger than
16 years and their parents) are not included in this study and because of our
heterogeneous study population with regards to age, partner relationship
and diagnoses. The fact that this study was conducted in a setting where
financial factors do not play a role in fertility preservation decision-making
might seem to decrease the representability of our study results. However, we
are very pleased to see that the importance of fertility preservation for cancer
survivors is not only being recognised by policy makers, but actual changes
in the healthcare systems are being made. Connecticut and California in the
USA are two examples where fertility preservation was previously an outof-pocket treatment, but where legislative action is being undertaken such
that they may soon have insurance coverage. We can only hope that other
countries will follow the example of these states of the USA.
This study provides good insight into how young women who will receive
gonadotoxic treatment make fertility preservation decisions. These findings
can be used for future initiatives to improve fertility preservation care. As
the main two issues which influence fertility preservation decision-making
are the wish to conceive and the expected burden of fertility preservation
treatment, it is important to discuss these issues during fertility preservation
counselling. Because of the relationship found between the importance
of having a stable partner relationship and pursuing fertility preservation
options and confirmed by what we encounter in our daily practice, we believe
that the wish to conceive itself is already being influenced by the presence
of a stable partner relationship. So instead of discussing the importance of a
stable partner relationship during fertility preservation counselling, we might
primarily discuss the wish to conceive regardless of a patient’s relationship
status. On one hand, it is necessary for the healthcare provider to explore
the patient’s wish to conceive, sometimes even before the patient has had
a chance to develop thoughts about her wish to conceive. Future research
should focus on the development of tools on how to explore patients’ wish to
conceive, especially in the youngest categories of patients. For example, which
words should be used while exploring the ‘wish to conceive’ in a child or in
a teenager? On the other hand, patients should receive detailed information
about the burden they can expect from the different fertility preservation
options applicable to their situation. Most familiar with these issues are
reproductive medicine specialists. Unfortunately, as shown in previous
studies (20, 27, 34-36), not all young patients are being referred for fertility
preservation counselling. This means (oncological) healthcare providers
should also be aware of the subject and they should be able to discuss these
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issues with patients. In theory, it is possible that patients do not wish to
be referred for fertility preservation counselling because of already existing
false expectations about the burden of fertility preservation treatment.
Although we have some information about what patients’ wishes are about
receiving this information (e.g. by a specialist, the use of decision aids) (18, 31,
37), more research is needed to understand the informational needs of this
special group of patients. By using this information, tools can be developed
that inform patients realistically about the burden of fertility preservation
treatments using the preferred method of information provision by patients.
These tools should be used by either reproductive medicine specialists during
fertility preservation counselling or by (oncological) healthcare providers
prior to the referral of patients for fertility preservation counselling. Once
developed, introduced and updated regularly, these tools can also function
as educational material for healthcare providers to help lift barriers for
discussing the subject with patients (38-40). Finally, our results show that
there might be differences in importance items and themes in different age
categories and this also needs further prospective research in a large group
of patients to improve the provision of patient-centred care.

4

In conclusion, our study shows that patients’ fertility preservation decisions
are mostly related to their wish to conceive and the expected burden of
fertility preservation treatments. In order to improve the quality of fertility
preservation care in young female patients, tools should be developed that
will help explore patients’ wishes to conceive as well as help to give the
correct information about the burden of fertility preservation treatments.
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Abstract
Research question: What is the methodological quality and content of
internationally available clinical practice guidelines on fertility preservation
care in adult women?
Design: Internationally available clinical practice guidelines on fertility
preservation care in adult women were identified after conducting an
extensive literature search and consulting (inter)national key experts. The
methodological quality of the clinical practice guidelines was appraised by an
(inter)national panel of experts using the Appraisal of Guidelines for Research
and Evaluation (AGREE-) II instrument. The content of the best clinical practice
guidelines, scoring ≥60% for the domain ‘Rigour of development’ of the
AGREE-II instrument, was extracted and categorised according to their topic.
Results: Thirty of the 1808 documents found were included. After consulting
(inter)national key experts, 30 clinical practice guidelines were included, six of
which scored ≥60% for their ‘Rigour of development’. The number of fertility
preservation related topics discussed by these six clinical practice guidelines
ranged from 4 to 12. The number of recommendations provided by the clinical
practice guidelines on these topics varied. The number of topics to which
≥5 recommendations were dedicated ranged from 0 to 4 between clinical
practice guidelines.
Conclusion: Clinical practice guidelines on the subject of fertility preservation
care are available, but there is room for improvement in quality and content.
Although written for use in daily practice, the clinical practice guidelines can
also be used to develop quality indicators to monitor the quality of current
fertility preservation care or to evaluate future improvement initiatives.
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Introduction
The survival rates for young adults with cancer are rising due to improved
cancer detection, treatment and supportive care (1, 2). This makes the quality
of life and long-term care during survivorship increasingly important (3).
Being fertile and able to achieve parenthood after gonadotoxic treatment
contributes to a high quality of life in these patients. It reduces psychological
distress and feelings of grieve after the completion of curative treatment (4, 5).
Fertility preservation before the start of cancer treatment attempts to
secure future reproductive function of patients of reproductive age receiving
gonadotoxic treatment. Because women with a high risk of infertility after
gonadotoxic treatment have limited time and options to secure their fertility
before the start of their treatment, it is vital that the delivery of care around
this subject is up to date and of high quality. To enable good decision-making
about fertility preservation, women should be well informed about their
personal risk of infertility and all possible fertility preservation options (6-9).
However, studies show that 34-72% of the eligible cancer patients did not
recall being informed about the potentially negative impact of the planned
treatment on their fertility even though studies show patients are very
interested in receiving this information (10-15).

5

One way to facilitate moving towards the recommended care is by developing
clinical practice guidelines. These are statements including recommendations
intended to optimize patient care that are based on a systematic review of
evidence and an assessment of the benefits and harms of alternative care
options (16) which can guide clinicians in caring for their patients. However,
the quality of the developmental process of a clinical practice guideline may
influence the quality of the recommendations made and indirectly the quality
of patient care and care evaluation.
The present study was performed to get an overview of recommended fertility
preservation care and so its primary aim was to present the key content of the
clinical practice guidelines with the best methodological quality. To achieve
this goal, all clinical practice guidelines concerning care in adult women
scheduled to undergo gonadotoxic treatment were identified and their
methodological quality determined. Those selected recommendations can
be used to develop a set of guideline-based quality indicators, which makes
care monitoring and evaluation of care improvement initiatives possible.
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Materials and Methods
Study design and ethical approval

This study was performed in three stages. No ethical approval was needed
prior to conducting this study, because no patients participated.
Stage 1. Search for and selection of clinical practice guidelines
To identify all clinical practice guidelines concerning fertility preservation
care in adult women (18-40 years of age), a systematic search and selection
procedure was performed in February 2015. A more extensive description of
this search can be found in the Supplementary materials and methods section
and Supplementary Tables S1, S2 and S3.
The selection of relevant clinical practice guidelines was conducted in two
phases. Two researchers (Ö.B. and J.H.) performed the search and included
the documents independently based on the inclusion criteria as shown in
Supplementary Table S4. Disagreement between the authors was settled by
discussion and by consulting W.N., an expert in guideline development. This
list of included clinical practice guidelines was reviewed for completeness
by all authors (n=6).
Furthermore, the list of included clinical practice guidelines was digitally
presented to 72 (inter)national key experts within the field of reproductive
medicine, fertility preservation or cancer treatment in young adults. Of these
72 (inter)national key experts, 45 (63%) reviewed the list of included clinical
practice guidelines for completeness. These 45 responders were selected to
be members of our expert panel. New documents, proposed by this expert
panel, were included if they matched the inclusion criteria.
Stage 2. Quality appraisal by using the AGREE-II Instrument
The Appraisal of Guidelines for Research and Evaluation (AGREE)-II Instrument,
is a validated and objective instrument to assess the methodological
quality of clinical practice guidelines (17). The original AGREE-Instrument,
published in 2003, was developed and validated by an international group of
researchers from 13 different countries. They used a multi-staged process of
item generation, selection, scaling and field-testing for 100 guidelines with
acceptable interrater reliability within the 194 appraisers (Cronbach’s alpha
0.64-0.88, intraclass correlation coefficient 0.57-0.91) (18, 19).
The AGREE-II Instrument is a widely used tool with more than 600 articles
referencing the tools in 2014 (20). It covers six domains in the clinical practice
guideline development process consisting of a total of 23 items, as shown
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in Supplementary Table S5. Each item is scored on a 1 (strongly disagree) to
7 (strongly agree) scale. The scores of the individual items within a domain
provided by the four appraisers are added up and presented as a percentage
of the maximum possible score for that domain ((obtained score-minimum
possible score)/(maximum possible score-minimum possible score) x 100)
with a range from 0-100% (18, 19).
Finally, an overall score (on a 1 to 7 scale) and an overall judgement on whether
the clinical practice guideline is recommended for clinical use (yes / yes, with
modifications / no) is given.
The included clinical practice guidelines were each independently graded
by four appraisers according to the criteria in the AGREE-II Instrument (17,
21); Ö.B., J.H., one Dutch member of the expert panel and one international
member. The remaining members of the research team (C.B., C.H., D.B. and
W.N.) together with members of this expert panel (n=45) were invited one
by one to participate in grading clinical practice guidelines until all clinical
practice guidelines were assigned to two members of the expert panel. To
avoid misinterpretation of either the documents scored or of the AGREE-II
Instrument, a consensus round was organised. A more extensive description
of the consensus round can be found in the Supplementary materials and
methods section.

5

Stage 3. Extraction of content
The AGREE-II Instrument does not provide any guidance about which clinical
practice guideline can be considered the best (17, 21). Therefore, it was decided
to select the clinical practice guidelines with a ≥60% score for the domain
‘Rigour of development’ as eligible for content reviewing (22). This domain
represents methodological quality and the use of evidence based medicine.
First, the recommendations about fertility and fertility preservation from
those selected clinical practice guidelines were extracted by two researchers
(Ö.B. and J.H.) using a systematic approach (Cohen’s kappa 1.0), to be found in
the Supplementary materials and methods section. Subsequently, Ö.B. and
J.H. independently categorised the extracted recommendations per subject
according to different stages within fertility preservation care as shown in
Supplementary Figure S1. When necessary, consensus about categorising the
recommendations was reached by discussion between Ö.B., J.H. and W.N..

Data analysis

The AGREE-II Instrument scores were collected using an online survey form
(www.surveymonkey.com). For each clinical practice guideline, the mean
scores per item, the total domain scores and corresponding percentages were

99

Binnenwerk Ozlem - Final .indd 99

20-01-20 12:25

Chapter 5

calculated by using IBM Statistical Package for the Social Sciences version 22.0
vfor Windows (SPSS, IBM Corporation, Armonk, NY, USA) as described in the
AGREE-II Instrument manual (17, 21).

Results
Stage 1: Search for and selection of clinical practice guidelines

A total of 1808 documents were found, from which 30 were included as
eligible clinical practice guidelines as shown in Figure 1. After presenting this
list to the research team and contacting an additional 72 (inter)national key
experts, of whom 45 responded (63% response), two additional documents
were added to our previous selection while two were excluded. No additional
documents were included after updating our PubMed search until 1 July 2016.
Titel is zoals het nu in het boekje staat goed, dus heb het hier weggehaald, arial 8 of 7

Figure 1. Schematic figure of search strategy and clinical practice guideline selection.
Total number of documents found for title and
abstract screening n=1808

- Pubmed n=556
- Guideline development programs n=191
- Dedicated organisations n=745
- Online search n=316

Exclusion of documents n=1620

- Removal of duplicates per search procedure
- Not meeting inclusion criteria

Documents selected for full text screening
n=188

Exclusion of documents n=158

- Removal of duplicates
- Not meeting inclusion criteria

Documents selected for reviewing by research
team and key figures
n=30

Additional documents suggested after
reviewing by key figures n=44

- Clinical practice guidelines included n=2
- Clinical practice guidelines excluded n=2

Final list of documents selected for AGREE-II
grading
n=30

As presented in Table 1, 12 of the 30 clinical practice guidelines were published
by medical oncology societies or working groups, 14 were published by
reproduction societies or societies for obstetricians and gynaecologists and
four were published by multidisciplinary guideline development groups. The
year of publication ranged from 2006 to 2014.

100

Binnenwerk Ozlem - Final .indd 100

20-01-20 12:25

Guidelines

The selected clinical practice guidelines were either developed by a national
panel or by a panel containing members from different countries (European
panels n=4, intercontinental panels n=5). The clinical practice guidelines
were either specifically written for patients with a specific cancer diagnosis
(n=10), addressed fertility or fertility preservation and different diseases more
generally (n=14), specifically discussed a fertility preservation method as main
topic (n=2) or had a different scope but contained a specific section or chapter
about fertility preservation (n=4).

5
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American Society of Clinical Oncology (24), a, ^

American Society for Reproductive Medicine (25), b, ^

American Society for Reproductive Medicine (26), b, +

American Society for Reproductive Medicine (27), b , +

Barcelona-meeting (28), b, ^

British Committee for standards in Haematology (29), a, #

Canadian Fertility and Andrology Society (30), b, ^

Canadian Fertility and Andrology Society Counselling
Special Interest Group (31), b, ~

Center for International Blood and Marrow Transplant
Research: Late Effects Working Committee (32), a, #

Clinical Oncology Society of Australia (33), a, ^

European Menopause and Andropause Society (34), b, ^

European Society for Medical Oncology (35)

2

3

4

5

6

7

8

9

10

11

12

13
, a, ^

American College of Obstetricians and Gynecologists
(23), b, #

1.

Organisation

2013

Cancer and fertility preservation: Barcelona consensus
meeting

2014
2013

Cancer, pregnancy and fertility: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up

2014

2014

2009

2014

EMAS position statement: fertility preservation

Fertility preservation for AYAs diagnosed with cancer:
Guidance for health professionals

Clinical guide to fertility preservation in hematopoietic cell
transplant recipients

Assisted Human Reproduction Counselling Practice
Guidelines

Fertility Preservation In Reproductive Age Woman Facing
Gonadotoxic Treatments

2014

2014

Guidelines for the first line management of classical
Hodgkin lymphoma

2013

Ovarian tissue cryopreservation: a committee opinion

2013

Fertility preservation in patients undergoing gonadotoxic
therapy or gonadectomy: a committee opinion
Mature oocyte cryopreservation: a guideline

2013

2012

European 3

European 2

Australia

Intercontinental 1

Canada

Canada

U.K.

Spain

U.S.A.

U.S.A.

U.S.A.

U.S.A.

U.S.A.

Year of
Country of origin*
publication

Fertility preservation for patients with cancer: American
Society of Clinical Oncology Clinical Practice Guideline
Update

Management of Gynecologic Issues in Women With Breast
Cancer

Title

Table 1. List of included clinical practice guidelines concerning fertility preservation.
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2009

2014
2014

Classical Hodgkin’s lymphoma in adults: guidelines of
the Italian Society of Hematology, the Italian Society of
Experimental Hematology, and the Italian Group for Bone
Marrow Transplantation on initial work-up, management,
and follow-up
Guidance and recommendations for referral to fertility
services
Fertility Preservation for People with Cancer: A New
Zealand Guideline

20 Italian Society of Hematology, the Italian Society of
Experimental Hematology, and the Italian Group for
Bone Marrow Transplantation (42), a, #

London Cancer Alliance (43), a, ^

National Child Cancer Network, New Zealand (44), a, ^

21

22

23

National Comprehensive Cancer Network (45), a, ^

Adolescent and Young Adult (AYA) Oncology, Version 2.2014 2014

2012

Recommendations for fertility preservation in patients
with lymphomas

International Society of Fertility Preservation (41)

19

2012

Fertility preservation in young women with breast cancer

, b, #

International Society of Fertility Preservation (40), b, #

18

2012

Recommendations for fertility preservation in patients
with lymphoma, leukemia, and breast cancer

International Society of Fertility Preservation (39), b, #

17

2012

Fertility considerations in young women with
hematological malignancies

International Society of Fertility Preservation (38), b, #

16

2011

Fertility preservation in women- a practical guide to
preservation techniques and therapeutic strategies
in breast cancer, Hodgkin’s lymphoma and borderline
ovarian tumours by the fertility preservation network
FertiPROTEKT

FertiPROTEKT (37), b, #

15

U.S.A.

New Zealand

U.K.

Italy

Intercontinental 6

Intercontinental 6

Intercontinental 6

Intercontinental 6

European 5

European 4

2012

The European Society of Breast Cancer Specialists
recommendations for the management of young women
with breast cancer

European Society of Breast Cancer Specialists (36), a, #

14

Year of
Country of origin*
publication

Title

Organisation

Table 1.Continued.
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Royal College of Obstetricians and Gynaecologists (49)
, b, ^

2011
2007

Pregnancy and breast cancer: green-top guideline no. 12
Effects of cancer treatment on reproductive functions

U.K.
U.K.

Adult Haematology Long Term Follow Up Guideline – Fertility 2013

U.K.

U.K.

Switzerland

U.K.

2013

Long term follow up survivors of childhood cancer

2012

Fertility preservation in cancer patients

* Based on affiliation of authors.
a
Published by a medical oncology society.
b
Published by a reproduction society or obstetric and gynaecological society.
c
Published by a multidisciplinary guideline development group.
#
Clinical practice guideline specifically written for patients with a specific cancer diagnosis.
^
Clinical practice guideline addressing fertility or fertility preservation and diseases more generally.
+
Clinical practice guideline specifically discussing a fertility preservation method as main topic.
~
Clinical practice guideline with other scope, but containing a specific section or chapter in it about fertility preservation.
1
U.S.A., U.K., Switzerland, France and The Netherlands.
2
Greece, Romania, Belgium, Turkey, Spain, Sweden, The Netherlands, Italy, France and the U.K..
3
Italy, Belgium, The Netherlands, Greece, Serbia.
4
Portugal, Italy, Germany, Switzerland, France, Cyprus and the U.K..
5
Germany, Switzerland.
6
U.S.A., Belgium, Spain, Denmark, Sweden, U.K., Israel, Australia, Korea, Japan.

, a, ~

30 Thames Valley Cancer Network (52)

29 Scottish Intercollegiate Guidelines Network (51), c, ~

c, ^

28 Royal College of Obstetricians and Gynaecologists, Royal
College of Physicians, Royal College of Radiologists (50),

27

26 Réseau Romand Cancer et Fertilité (48), c, ^

2006

Guidelines on preservation of fertility for patients
undergoing cancer treatment

Pan Birmingham Cancer Network (47), a, ^

25

U.K.

Year of
Country of origin*
publication

Fertility Assessment and treatment for people with fertility 2013
problems Clinical guideline 156

Title

24 National Institute for Health and Care Excellence - Royal
College of Obstetricians and Gynaecologists (46), c, ~

Organisation

Table 1.Continued.
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Stage 2. Quality appraisal by using the AGREE-II Instrument

Table 2 presents per clinical practice guideline the mean AGREE-II score, the
mean AGREE-II score per domain as a percentage, and whether or not this
clinical practice guideline is recommended for clinical use (yes/yes, with
modifications/no).
Overall AGREE-II Score
The clinical practice guideline with the lowest mean overall score scored 2.3
points (ISFP) while the highest mean overall score was 6.3 (ASCO, COSA, SIGN
and NICE-RCOG). For 15 clinical practice guidelines, there was a clear consensus
between the appraisers for the overall score with a range of one point or less.
When comparing the mean overall scores of the clinical practice guidelines,
57% (8/14) of the clinical practice guidelines developed by reproduction
societies or societies for obstetricians and gynaecologists scored low (<3.5
points). This percentage was 25% (3/12) for the clinical practice guidelines
developed by medical oncology societies and 25% (1/4) for clinical practice
guidelines developed by both gynaecological and oncological care providers.
Of the four clinical practice guidelines having an overall score of more than
6 points, two were developed by medical oncology societies and two were
developed by a multidisciplinary working group.

5

Domain scores
The mean scores for the overall domain ‘Scope and purpose’ of the 30
clinical practice guidelines ranged from 24% to 96% with the clinical practice
guideline published by the COSA scoring as the highest. The COSA clinical
practice guideline also scored highest for the second domain, ‘Stakeholders’,
in which the overall scores varied between 7% and 96%. The domain ‘Rigour
of development’ ranged from 4% to 87%, with the NICE-RCOG clinical practice
guideline scoring the highest. While the domain ‘Clarity of presentation’,
ranged from 39% to 93%, the highest scores were received by the ASCO,
COSA and NICE-RCOG clinical practice guidelines. The domain ‘Applicability’
ranged from 1% to 78%, with the SIGN clinical practice guideline scoring the
highest. Finally, the lowest score for ’Editorial independence’ was received by
the ACOG clinical practice guideline (0%) and the highest by the EMAS clinical
practice guideline (88%).
Recommendation for clinical use
Nine clinical practice guidelines were unanimously recommended for clinical
use (ASCO, British, COSA, Italian, New Zealand, NICE-RCOG, RCOG, RCOG-RCPRCR, SIGN), while ten were not recommended. Five others were recommended
if the clinical practice guidelines were modified and there was no consensus
for six clinical practice guidelines.
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9.

8.

British Committee for

Special Interest Group

Andrology Society Counselling

Canadian Fertility and

Andrology Society

Canadian Fertility and

standards in Haematology

Barcelona-meeting

7.

Reproductive Medicine

American Society for

Reproductive Medicine

American Society for

Reproductive Medicine

American Society for

Oncology

American Society of Clinical

Gynecologists

Obstetricians and

American College of

6.

5.

4.

3.

2.

1.

Organisation

CFAS-CSIG

CFAS-CFAS

British

Barcelona

ASRM-ovarian

ASRM-oocyte

ASRM-FP

ASCO

ACOG

Abbreviation*

54%

42%

65%

54%

64%

46%

60%

93%

74%

38%

10%

47%

36%

24%

24%

24%

90%

7%

n= 3 items

Purpose
n= 3 items

Stakeholders

Scope and

17%

25%

56%

10%

26%

38%

30%

72%

33%

n= 8 items

development

Rigour of

Table 2. AGREE-II scores of clinical practice guidelines concerning fertility preservation.

39%

64%

86%

42%

79%

63%

63%

93%

69%

n= 3 items

presentation

Clarity of

9%

1%

25%

10%

7%

8%

23%

49%

6%

n= 4 items

Applicability

21%

10%

35%

56%

63%

54%

60%

75%

0%

n= 3 items

Independence

Editorial

2.8 (2-5)

3.3 (1-5)

5.3 (4-6)

2.5 (2-3)

3.3 (1-6)

3.5 (3-4)

2.8 (2-5)

6.3 (6-7)

No

No consensus

Yes

No

No

No

No consensus

Yes

No consensus

for clinical use

score# (range)
3.5 (3-4)

Recommended

Mean overall

Chapter 5

106

20-01-20 12:26

Binnenwerk Ozlem - Final .indd 107

Oncology

European Society for Medical

Andropause Society

European Menopause and

Australia

Clinical Oncology Society of

Committee

Fertility Preservation

International Society of

Fertility Preservation

19. International Society of

Fertility Preservation

18. International Society of

17.
46%

36%

49%

54%

68%

69%

61%

96%

51%

36%

24%

13%

19%

44%

46%

28%

29%

96%

29%

14%

8%

4%

20%

21%

27%

34%

8%

77%

14%

63%

51%

65%

54%

71%

76%

81%

79%

93%

60%

n= 3 items

n= 8 items
40%

46%
88%
38%
31%
38%
58%
13%
27%
23%

16%

49%
6%
21%
9%
10%
13%
7%
24%
5%

n= 3 items

Independence

n= 4 items

presentation

development

n= 3 items

Purpose
n= 3 items

Editorial

Applicability

Clarity of

Rigour of

Stakeholders

Scope and

ISFP-Lymphoma 64%

ISFP-BC

ISFP

Haematology

ISFP-

16. International Society of

Fertility Preservation

Fertiprotekt

EUSOMA

ESMO

EMAS

COSA

Joshi

Abbreviation*

15. FertiPROTEKT

Cancer Specialists

14. European Society of Breast

13.

12.

11.

Research: Late Effects Working

Blood and Marrow Transplant

10. Center for International

Organisation

Table 2. Continued

3.5 (3-4)

2.5 (2-3)

2.3 (1-3)

3.8 (3-5)

3.8 (3-5)

4.5 (4-5)

4.8 (4-5)

3.0 (2-4)

6.3 (5-7)

modifications

Yes, with

No

No

No consensus

modifications

Yes, with

modifications

Yes, with

No consensus

No

Yes

No

for clinical use

score# (range)
3.5 (3-4)

Recommended

Mean overall
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LCA

Italian

Abbreviation*

and Gynaecologists

27. Royal College of Obstetricians

Fertilité

26. Réseau Romand Cancer et

Network

25. Pan Birmingham Cancer

Gynaecologists

College of Obstetricians and

and Care Excellence - Royal

24. National Institute for Health

Cancer Network

23. National Comprehensive

New Zealand

RCOG

Wunder

Birmingham

NICE-RCOG

NCCN

22. National Child Cancer Network, New Zealand

21. London Cancer Alliance

Marrow Transplantation

and the Italian Group for Bone

Experimental Hematology,

the Italian Society of

20. Italian Society of Hematology,

Organisation

Table 2. Continued

86%

24%

44%

90%

78%

72%

60%

63%

14%

15%

63%

56%

92%

40%

70%

9%

6%

87%

33%

49%

18%

89%

42%

61%

93%

88%

90%

65%

15%

8%

19%

42%

24%

33%

20%

7%

85%

65%

72%

42%

n= 3 items

n= 8 items

40%

50%

0%

77%

70%

13%

2%

27%

n= 3 items

Independence

n= 4 items

presentation

development

n= 3 items

Purpose
n= 3 items

Editorial

Applicability

Clarity of

Rigour of

Stakeholders

Scope and

5.3 (4-6)

2.5 (2-3)

2.5 (2-3)

6.3 (6-7)

4.8 (4-6)

5.8 (5-6)

3.0 (2-4)

Yes

No

No

Yes

modifications

Yes, with

Yes

No consensus

Yes

for clinical use

score# (range)
5.3 (5-6)

Recommended

Mean overall
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SIGN

RCOG-RCP-RCR

Abbreviation*

Score on a 1 - 7 scale.

#

74%

81%

74%

35%

78%

75%

17%

76%

45%

76%

81%

90%

n= 3 items

n= 8 items
27%

67%
8%

49%

78%
22%

n= 3 items

Independence

n= 4 items

presentation

development

n= 3 items

Purpose
n= 3 items

Editorial

Applicability

Clarity of

Rigour of

Stakeholders

Scope and

2.5 (2-5)

6.3 (6-7)

modifications

Yes, with

Yes

Yes

for clinical use

score# (range)
5.5 (5-7)

Recommended

Mean overall

Scores of six guidelines scoring ≥60% of points for the domain ‘Rigour of development’ are presented in Bold.

% Percentage (between 0 and 100%) of maximum possible score per domain based on average scores of four appraisers calculated according to the AGREE-II Instrument user manual.

This abbreviation was developed by the research team.

*

30. Thames Valley Cancer Network TVCN

Guidelines Network

29. Scottish Intercollegiate

College of Radiologists

College of Physicians, Royal

and Gynaecologists, Royal

28. Royal College of Obstetricians

Organisation
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Stage 3. Extraction of content

A total of six clinical practice guidelines scored ≥60% or higher for the
domain ’Rigour of development’: the clinical practice guidelines published
by the ASCO, COSA, Italian, RCOG, SIGN and NICE-RCOG. The extracted
recommendations were labelled per topic and categorised according to the
different stages within fertility preservation care (Supplementary Figure S1).
The topics of the recommendations provided by these six clinical practice
guidelines, including some examples, are shown in Table 3.
Not only were differences found in the number of topics discussed per
guideline (range 4-12), with the ASCO clinical practice guideline being the most
complete (12 topics), but also in the number of recommendations per topic
(range 0 – 5 or more). Although all clinical practice guidelines recommend
discussing the possible effect of gonadotoxic treatment on fertility with the
patient at diagnosis and discussing the different fertility preservation options,
only two clinical practice guidelines described clearly who should discuss
fertility preservation with the patient (ASCO and COSA). Five out of the six
clinical practice guidelines recommend referral to a reproductive medicine
specialist.
While information about cryopreservation of embryos is discussed by the
ASCO, COSA, NICE-RCOG and RCOG, the cryopreservation of oocytes is
discussed by the COSA, NICE-RCOG, RCOG and SIGN. The cryopreservation
of ovarian tissue is discussed by the ASCO, COSA and SIGN. Finally, the ASCO,
COSA and RCOG also discussed the use of gonadotrophin-releasing hormone
(GnRH) analogues, while the ASCO and Italian clinical practice guidelines
discussed oophoropexy as an option for fertility preservation. Practical
recommendations about the duration of storage of patients’ materials was
only mentioned by the NICE-RCOG clinical practice guideline.
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-

-Fertility sparing cancer treatment options

-

+

2011

-

-Primary oncological healthcare provider

-Unclear

-Reproductive medicine specialist

-

-

-

Recommendations about discussing fertility preservation with

++

2009

-Fertility in general

Discussion(s) about fertility at time of diagnosis

Content of recommendation

Year of publication

-

++

+

+

+

2013

-

-

-

-

+

2013

-

+

-

-

+

2013

+

++

-

-

++

2014

- Surgical and radiation oncologists should discuss
individualized approaches with specific patients, taking into
account patient preferences, risks, specific tumor anatomy, and
other concerns. (ASCO)
- The severity of the cancer and the time frame for cancer
treatment should be taken into account in any cryopreservation
strategy, and healthcare professionals should acknowledge the
difficulties of properly informing people about cryopreservation
while they are undergoing cancer treatment. (NICE-RCOG)
- The use of fertility preservation measures must be
individualised and personalised in consultation with the patient
and their family and the multidisciplinary treatment team.
(COSA)

- All AYAs with cancer requiring treatment that could
compromise future fertility must be informed of the likely risk
and options to protect or preserve fertility before treatment
begins. (COSA)
- Inform patients of conservative gynecologic surgery and
radiation therapy options. (ASCO)

Italian RCOG ASCO SIGN NICE- COSA Example of recommendation (guideline)
RCOG

Table 3. Overview of content of recommendations with examples in six high quality clinical practice guidelines.
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-

+
-

+
+

+
-

+
-

+
+

- Referral to a fertility specialist should be available. Specialist
counselling should be available. (RCOG)
- Referral to a counselor or psychologist with fertility/oncology
experience for further discussion may be recommended. (COSA)

+

++

+

+

+
-

-Fertility preservation treatment procedure

-Fertility preservation treatment risk

-

+
+

++
-

-

+

-

++

Recommendations about discussing fertility preservation treatment procedure

-Fertility preservation method(s)

-

+

++

- The EP recommended that the most recent data on the
potential gonadic damage of therapy be clearly illustrated to
the patients. (Italian)
-A theoretic concern with reimplanting ovarian tissue is the
potential for reintroducing cancer cells depending on the type
and stage of cancer, although so far there have been no reports
of cancer recurrence. (ASCO)

- If pelvic irradiation is part of the therapeutic program (in cases
of primary subdiaphragmatic Hodgkin’s lymphoma), the ovaries
should be surgically or laparoscopically moved away from the
field of irradiation (oophoropexy) during RT and repositioned
after the end of treatment. (Italian)

Recommendations about discussing fertility preservation with reproductive medicine specialist

-Reproductive medicine specialist
-Psychologist

Recommendations about referral of patients to other healthcare professionals

Italian RCOG ASCO SIGN NICE- COSA Example of recommendation (guideline)
RCOG

Table 3. Overview of content of recommendations with examples in six high quality clinical practice guidelines.
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-

-Financial

-Patient population

-Other

Other subjects

-

-

-

+

-

-Risk for offspring

++

-

-Wish to conceive (after gonadotoxic
treatment)

+
-

+
-

-Fertility follow up
-Fertility follow up treatment

+

-

-

-

+

-

+

+

+
+

-

+
-

Recommendations about reproduction after gonadotoxic treatment

+

+

+

-

-

+
+

++

-

-

-

+

+
+

- Providers should encourage patients to look into insurance
coverage (state-by-state differences) and out-of-pocket costs
(which may be supported by charitable funding). (ASCO)
- However, the GDG highlighted that the fact recommendations
were not made for other groups should not be used as a
justification for not funding cryopreservation in these groups
and that the recommendations made in the guideline could be
extrapolated to other groups within the population who may
be at risk of losing their fertility due to treatment. (NICE-RCOG)
- Document fertility preservation discussions in the medical
record. (ASCO)

- Women with a history of breast cancer should seek specialist
contraceptive advice. (RCOG)
- Pubertal induction with appropriate sex steroid replacement
therapy should be managed by a paediatric endocrinologist.
(SIGN)
- Women planning a pregnancy after treatment for breast
cancer should consult their clinical oncologist, breast surgeon
and obstetrician. (RCOG)
- Healthcare professionals should provide reassurance to
survivors of childhood cancer that their offspring are not at
increased risk of congenital abnormality. (SIGN)

Italian RCOG ASCO SIGN NICE- COSA Example of recommendation (guideline)
RCOG

Table 3. Overview of content of recommendations with examples in six high quality clinical practice guidelines.
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Table 3: Continued

- Not mentioned in guideline

+ Mentioned in guideline with 1-4 recommendations
++ Mentioned in guideline with ≥5 recommendations
AYAs: adolescents and young adults with cancer
RT: radiotherapy
EP: expert panel
GDG: guideline development group

Discussion
The identified 30 clinical practice guidelines differed from each other with
respect to type of organisation that developed and published it, the scope,
methodological quality and content.
Current literature provides three similar studies on clinical practice guidelines
concerning fertility preservation in which the AGREE-II Instrument was used
(22, 53, 54). Font-Gonzales et al. (2016) focused on clinical practice guidelines
for a different patient population (e.g. children, adolescents and adults
with cancer versus adult women undergoing gonadotoxic treatment), used
different inclusion criteria for the clinical practice guidelines and only two
appraisers. They selected high-quality clinical practice guidelines based on a
60% or higher score for any four or more domains. When comparing our clinical
practice guidelines selected for content reviewing in this study, four overlap
(ASCO, NICE-RCOG, SIGN, COSA). Jakes et al. (2014) also focused on a different
patient population, scored with two appraisers, and used a slightly different
selection criterion for high-quality clinical practice guidelines (75% score
for the domain ‘Rigour of development’). Although the number of included
clinical practice guidelines differ (11 versus 30), four out of their five highquality clinical practice guidelines (COSA, NICE-RCOG, SIGN, ASCO) overlap
with the ones in this study, indicating similar results in both studies. When
applying their selection criteria, three out of six clinical practice guidelines
(COSA, NICE-RCOG, SIGN) would be selected again. The differences in selection
found between the two studies can partly be explained by the difference in
inclusion criteria of clinical practice guidelines ( e.g. patient population) but
can also be based on the AGREE-II scores (ASCO clinical practice guideline
scoring 84% in their study versus 72% in this study). Haddadi et al. (2015) used
the AGREE-II Instrument on seven clinical practice guidelines on fertility in
young patients with breast cancer. Their search strategy differed from this
study with respect to different media used and search terms. However, six
out of the seven clinical practice guidelines included in their study and graded
by four appraisers using the AGREE-II Instrument were also included in this
study (ASCO, EUSOMA, ISFP-BC, ISFP, NCCN, Fertiprotekt).
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As shown in Table 2, differences in AGREE-II scores were found between
the different clinical practice guidelines on fertility preservation included in
this study. This was found to be comparable to clinical practice guideline
comparisons in other healthcare fields (55-57). The ‘type of organisation’
publishing the clinical practice guideline potentially influences its overall
quality (58, 59). In this study, some organisations developed higher quality
clinical practice guidelines than others. This was in accordance with the study
conducted by Burgers et al. (2004); clinical guidelines on oncology seem to be
of a higher quality and scored significantly higher on rigour of development
than others. They discuss the experience of the organisation as an explanation
for this finding, but the multidisciplinary character of oncological care and the
required transparency for this care may also contribute to the higher quality
of clinical practice guidelines (60).
When publishing a clinical practice guideline, special attention has to be paid
to its accessibility. Some clinical practice guidelines were difficult to find and
had to be added to our list by key experts. For the use in daily clinical practice,
it is extremely important that the target user population of a clinical practice
guideline is aware of its existence and that the clinical practice guideline is
easy to find to facilitate its implementation.

5

Moreover, most clinical practice guidelines do not discuss facilitators or
barriers for implementing the clinical practice guidelines and provide no
tools to facilitate guideline adherence (55, 60). Cabana et al. (1999) have
identified barriers to physicians’ adherence to clinical practice guidelines,
reflecting the importance of guideline accessibility, interpretation of the
evidence, accessibility to resources and minimising organisational constraints
on future guideline adherence (61). Lifting barriers for implementation and
providing tools for the use of the clinical practice guidelines may lead to care
improvement.
This study found variation in the number of topics and recommendations
discussed in the guidelines, similar to results found in previous studies using
the AGREE Instrument (56, 62, 63). Possible explanations for these differences
in recommendations can be the scope of the different guidelines but also
the lack of evidence for some aspects of fertility preservation eventually
related to the date of publication of the clinical practice guidelines. As fertility
preservation care is still developing, more recent clinical practice guidelines
had access to more scientific knowledge.
This is thought to be the first study conducted in this way, making the
overview of recommended care very complete. The AGREE-II scores given
to the clinical practice guidelines are reliable because all clinical practice
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guidelines were graded by a heterogeneous group of four (inter)national key
experts (gynaecologists, scientists, PhD-students, psychologists, fertility
doctors, obstetrics and gynaecology residents, and embryologists) and
rating errors based on misinterpretation were avoided by a consensus round.
However, some limitations to the study also have to be considered. First of all,
there is always the possibility of missing a clinical practice guideline, especially
after excluding those published in languages other than English. Furthermore,
an important point of discussion is the use of the AGREE-II Instrument
itself. Using this instrument, clinical practice guidelines are assessed on
methodological quality while the substantive quality of the medical content
is not taken into account. A clinical practice guideline can meet the full criteria
of the AGREE-II Instrument but may not be very useful for daily practice.
Finally, because the AGREE-II Instrument does not provide clear cut-off points
for clinical practice guidelines of low, moderate or high quality, an arbitrary
cut-off point of a 60% score for the domain ‘Rigour of development’ had to be
selected. In theory, choosing a different cut-off point might have changed the
results. However, as described before, applying the selection criteria for highquality clinical practice guidelines of other studies showed similar results. This
study shows room for improvement in clinical practice guideline development
concerning fertility preservation care. Therefore, clinical practice guideline
development groups can use the AGREE-II Instrument as a checklist while
developing a clinical practice guideline. Moreover, during this study, the lack
of evidence for some aspects of fertility preservation care became clear and
future research should focus on these knowledge gaps. Three out of the six
high-quality clinical practice guidelines in this study (NICE-RCOG, RCOG and
SIGN) have already included an additional chapter or section indicating these
knowledge gaps. For example, ‘What is the long term outcome of babies
resulting from the use of vitrified embryos or eggs?’ (NICE-RCOG).
This study appraised the quality of the 30 internationally available clinical
practice guidelines on fertility preservation care in adult women undergoing
gonadotoxic treatment and found six to be of sufficient methodological
quality for content reviewing. Improvement of care can only take place when
clinical practice guidelines of high quality, containing all information needed
including tools and facilitators for the use of the clinical practice guideline,
are implemented properly so that healthcare providers have easy access to
them and are motivated to use them. Until then, healthcare providers can use
the recommendations of the best clinical practice guidelines. Furthermore,
these recommendations can also be used for developing quality indicators
(64-66), which will not only help to monitor the quality of current fertility
preservation care (67, 68) but will also be helpful in evaluating future care
improvement initiatives (69, 70).
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Supplementary materials and methods
Stage 1. Search for and selection of clinical practice guidelines

Search for clinical practice guidelines
To identify all clinical practice guidelines concerning fertility preservation
care in adult women (18-40 years of age), a systematic search and selection
procedure was performed in February 2015. This search was divided into four
procedures. The first procedure consisted of a literature search using Pubmed
and Medline as shown in Supplementary Table 1. The following search terms
and their synonyms were used: fertility preservation/conservation, oocyte(s),
embryo(‘s), ovary/ovarian, cryopreservation/freezing, (practice) guideline(s),
consensus and recommendation(s).
Supplementary Table S1. Search terms used for Pubmed and Medline search.
Search terms
(fertility preservation [MeSH Terms] OR (fertility[MeSH Terms] AND preservation[tw]) OR
(fertility[MeSH Terms] AND conservation[tw]) OR (fertility[tw] AND preservation[tw]) OR
(fertility[tw] AND conservation[tw]) OR ((“Oocytes”[Mesh] OR oocyte* OR “Ovum”[Mesh] OR
“Embryonic Structures”[Mesh] OR embryo*[tw] OR “Ovary”[Mesh] OR ovarian OR ovar* [tw])
AND (“Cryopreservation”[Mesh] OR cryopreservation[tw] OR cryopreserv*[tw] OR cryopreservation[tw] OR cryo-preserv*[tw] OR “Freezing”[Mesh] OR freezing[tw] OR frozen[tw])))
AND (guideline*[tw] OR guideline [Publication Type] OR guideline*[Other Term] OR Guideline
OR “guidelines as topic”[MeSH Terms] OR “Practice Guideline” [Publication Type] OR “Practice
Guidelines as Topic”[Mesh] OR “Consensus”[Mesh] OR consensus*[tw] OR recommendation*[tw]).

The second procedure was searching for clinical practice guidelines that are
not published in medical journals using guideline development programs or
libraries (e.g. National guideline clearinghouse). A list of certain programs and
libraries visited can be found in Supplementary Table 2. This list was created
by the research team by listing programs and libraries already known to the
team, by using the key terms ‘guideline development program’ in an internet
search to identify relevant programs and by snowballing through clicking on
links provided on relevant websites.
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Supplementary Table S2. List of guideline development programs and libraries used in search for
clinical practice guidelines.
Guideline development programs and libraries
Cochrane
National guideline clearinghouse
[Dutch Institute for Healthcare Improvement] (Centraal BegeleidingsOrgaan (CBO))
Guidelines international network
National institute for health and care excellence (NICE)
Oncoline
World Health Organization (WHO)
Guideline Advisory Committee
Agency for Healthcare Research and Quality
Canadian Medical Association Clinical Practice Guidelines Infobase
Danish Secretariat for Clinical Guidelines
French National Agency for Accreditation and Evaluation in Health
Fédération Nationale des Centres de Lutte Contre le Cancer (FNCLCC) - Recommendations pour la
pratique clinicuq en cancérologie en accès libre
German Guidelines Information Service

5

Piano Nazionale Linee Guida
Scottish Intercollegiate Guidelines Network
Malaysia Ministry of Health
Japan Council for Quality Health Care
Academy of Medicine of Malaysia
The Medical Journal of Australia (Australian Medical Association)
New Zealand Guidelines Development Group
National health and Medical research Council (Australian government)

The third procedure consisted of a document search on the websites of
dedicated professional organisations and patients’ associations known to
the research team such as e.g. FertileHope and Oncofertility Consortium. A
list of these dedicated organisations visited can be found in Supplementary
Table 3. This list was also created by the research team by listing dedicated
organisations already known to the team, by using an internet search for
dedicated professional organisations and patients’ associations concerning
fertility or cancer and by snowballing through clicking on links provided on
relevant websites.
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Supplementary Table S3. List of dedicated organisations used in search for clinical practice guidelines.
Dedicated organisations
Royal college of obstetricians & gynaecologists
American society of clinical oncology (ASCO)
[Dutch Network for Fertility preservation] (Nederlands Netwerk Fertiliteitspreservatie (NNF))
Oncofertility Consortium
FertiProtekt
International Society for Fertility Preservation (ISFP)
American Society for Reproductive Medicine (ASRM)
British Fertility Society (BFS)
Clinical Oncology Society of Australia (COSA)
Livestrong foundation
Livestrong fertility
National Comprehensive Cancer Network (NCCN)
European society for medical oncology (ESMO)
Middle East Fertility Society (MEFS)
Geneva foundation for medical education and research
Moffitt cancer center
Alliance for fertility preservation
Advisory committee on assisted reproductive technology
Society for assisted reproductive technology
Society for reproductive endocrinology and infertility
Association Francophone pour les Soins Oncologiques de Support (AFSOS)
Institut National du Cancer
Royal College of Physicians
www.fertilitypreservation.org
www.cancer.net
New England Fertility Society
American Fertility Association
Canadian fertility and andrology society (CFAS)
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The fourth procedure consisted of searching online browsing machines www.
google.com, www.bing.com, www.yahoo.com and www.askives.com with the
combined search terms ‘fertility preservation guideline’. Prior to publication,
the literature search using Pubmed and Medline was updated by extending
the date of publication until July 1st 2016.
Supplementary Table S4. Inclusion and exclusion criteria for selection of clinical practice guidelines.
Inclusion criteria

Exclusion criteria

Documents:
- Clinical practice guideline for
- fertility preservation care prior to treatment
- specific diseases with a chapter on
fertility preservation
- Review by established organisation with
literature search and clinical recommendations
- Consensus document by established working
group/organisation
- Technical manual with clinical considerations
for fertility preservation

Documents:
- Technical manual: e.g. procedures of fertility
preservation
- Review:
- with recommendations with no/unclear
methodology
- with recommendations not published by
established organisation
- without recommendations
- Document describing only fertility
preservation treatment results
- Already replaced version of clinical practice
guideline
- Others: presentations, patient brochures,
book chapters, comments/editorials, legal or
ethical documents

5

Concerns (young) adult females (18-40 years of age) Concerns males, children or non-humans
Published between January 2006 - July 2015

Published before January 2006

English

Other languages
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Supplementary Table S5. Items in each domain of the AGREE-II Instrument.
Content of AGREE-II Instrument
Domain ‘Scope and purpose’

1. The overall objective(s) of the guideline is/are specifically described.

2. The health question(s) covered by the guideline is/are specifically described.

3. The population (patients, public, etc) to whom the guideline is meant to apply is specifically
described.

Domain ‘Stakeholder involvement’

4. The guideline development group includes individuals from all the relevant professional groups.
5. The views and preferences of the target population (patients, public, etc) have been sought.
6. The target users of the guideline are clearly defined.

Domain 3. Rigour of development

7. Systematic methods were used to search for evidence.

8. The criteria for selecting the evidence are clearly described.

9. The strengths and limitations of the body of evidence are clearly described.
10. The methods for formulating the recommendations are clearly described.

11. The health benefits, side effects, and risks have been considered in formulating of the
recommendations.

12. There is an explicit link between the recommendations and the supporting evidence.
13. The guideline has been externally reviewed by experts before its publication.
14. A procedure for updating the guideline is provided.
Domain 4. Clarity of presentation

15. The recommendations are specific and unambiguous.

16. The different options for the management of the condition or health issue are clearly presented.
17. Key recommendations are easily identifiable.
Domain 5. Applicability

18. The guideline provides advice and/or tools on how the recommendations can be put into practice.
19. The guideline describes facilitators and barriers to its application.

20. The potential resource implications of applying the recommendations have been considered.
21. The guideline presents monitoring and/or auditing criteria.
Domain 6. Editorial independence

22. The views of the funding body have not influenced the content of the guideline.

23. Competing interests of the guideline development group members have been recorded and
addressed.

Overall guideline assessment

1. Rate the overall quality of this guideline.

2. I would recommend this guideline for use.

Quality appraisal by using the AGREE-II Instrument: consensus round
The AGREE-II Instrument does not provide any guidance about reaching
consensus about the scores. However, our research team decided to perform
a consensus round. The purpose of this consensus round was not necessarily
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to adjust scores to match the other appraisers, but to avoid misinterpretation
of either the documents scored or of the AGREE-II Instrument. As the items
were scored on a 1-7 scale, scores 1-3 were categorised as ‘low’ while scores
5-7 were categorised as ‘high’. A score of four points was seen as neutral
and a neutral score was added to the category scored most often by the
other appraisers for that specific item. If an item was scored with a ‘low’
category score by the first appraiser, with a ‘high’ category score by the
second appraiser and a neutral score by the other two appraisers, one of the
‘neutral’ scores was added to the ‘low’ category and one was added to the
‘high’ category. If not all appraisers scored an item in the same category, but
the scores for an item were both in the ‘low’ and ‘ high’ category, this was
seen as a significant difference between appraisers and this item was selected
for the consensus round. The appraisers who differed from the rest of the
appraisers were asked to review their score for that specific item, meaning
sometimes all four appraisers had to review their scores. They were provided
with the scores and comments provided by the appraisers while filling in the
original round for that specific clinical practice guideline. A similar approach
was used for the ‘overall assessment’ item ‘I would recommend this clinical
practice guideline for use’ in which ‘Yes’ and ‘No’ were the two categories and
‘Yes, with modifications’ was seen as ‘Neutral’.

5

Stage 3. Extraction of content

During the first phase, the recommendations from those selected clinical
practice guidelines were extracted by two researchers (Ö.B. and J.H.)
using a systematic approach. First of all, all key recommendations, all
recommendations provided in the summary of recommendations, all
recommendations shown in a table and all recommendations provided in
the text after each sub-section were collected. Secondly, all sentences in the
clinical practice guideline which used one or more of the following words
were collected: ‘recommendation, recommend, should, advice, advise, must,
have to, has to’. Finally, the text of each clinical practice guideline was read
carefully to see whether there were more recommendations provided in the
free text.
After removing the duplicate recommendations and after making sure all
recommendations found in the free text were represented (either in one of the
key recommendations or by adding it to the list), the list of recommendations
was finalised.
During the second phase, extracted recommendations were categorised per
subject by Ö.B. and J.H. independently according to different stages within
fertility preservation care as shown in Supplementary Figure 1. This figure
was designed by the research team.
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When necessary, consensus about categorising the recommendations was
reached by discussion between Ö.B., J.H. and W.N..
Supplementary Figure S1. Theoretic female fertility preservation pathway with the focus of this study
indicated by the red box.
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Abstract
Research question: Which guideline-based key recommendations can be
selected for high quality female fertility preservation care?
Design: The Delphi method was used to select a set of key recommendations
for female fertility preservation care. First, recommendations from (inter)
national clinical practice guidelines were selected in four domains: risk
communication, referral, counselling, and decision-making. Thereafter,
they were scored, per domain, on their importance for high quality
fertility preservation care in two Delphi rounds. Finally, the selected key
recommendations were presented for approval in a third round. Differences
in perspectives between subgroups of the expert panel were analysed.
Participants: A multidisciplinary, national fertility preservation expert panel,
consisting of patients, referrers and counsellors, participated in the three
online questionnaires’ rounds.
Results: A panel of 86 experts was asked to select key recommendations for
high quality female fertility preservation care. Eleven key recommendations
were selected. Key recommendations in the domains risk communication
and referral focused on information provision and offering referral to a
reproductive medicine specialist to female cancer patients. Regarding
the counselling domain, key recommendations focused on all aspects of
counselling including different methods, safety, pros and cons. In the decisionmaking domain, key recommendations focused on shared decision-making
and supporting the decision with written information. The final set of key
recommendations was approved by 91% of the experts. Differences in
perspectives were found between subgroups. In particular patients found
recommendations regarding decision-making and information provision more
important.
Conclusion: A set of eleven key recommendations for high quality female
fertility preservation care was selected by a multidisciplinary expert panel.
The involvement of patients’, referrers’ and counsellors’ perspectives led to
this valid, acceptable and credible set of key recommendations.
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Introduction
The number of young adult cancer survivors is rising due to a rise in the
incidence of malignant diseases combined with better survival rates due to
more aggressive treatments (1, 2). However, one of the long term side effects
of these more aggressive therapies in female patients is premature ovarian
insufficiency leading to infertility (3).
The possibility of treatment-related infertility can be the cause of concerns,
worries and even depressive symptoms in young adult cancer survivors (4-6).
To secure their possibility to conceive a biological child after gonadotoxic
treatment, fertility preservation methods such as cryopreservation of
embryos, oocytes or ovarian tissue are available (3).
Fertility preservation counselling before starting cancer treatment increases
quality of life after surviving cancer (7, 8). When fertility preservation
counselling is unavailable or it does not meet informational needs, decisional
conflict and regret regarding the patient’s decision about fertility preservation
occurs (7, 9). Therefore, internationally available clinical practice guidelines
on fertility preservation not only recommend timely referral of patients for
fertility preservation counselling, but also provide tools to discuss the subject
with patients (3, 10). Nevertheless, guideline adherence seems low, since
studies not only found low fertility preservation counselling referral rates but
also referral disparities (4, 11-13). Not adhering to evidence based guidelines
leads to practice variation and subsequently to a suboptimal quality of care
and quality of life in survivors (14). However, currently there is no tool available
to evaluate the quality of female fertility preservation care. Quality indicators
for fertility preservation care could be very helpful (15). A quality indicator is ‘a
measurable element of practice performance for which there is evidence or
consensus that it can be used to assess the quality of care’ (15). These quality
indicators are able to detect potential problems in the current care, which
then can be investigated, corrected and monitored (16). Previous studies
encourage the involvement of both healthcare professionals and patients
in selecting quality indicators, since they have different views regarding the
best quality of care (17-19).

6

Therefore, the first aim of this study is to select a set of guideline-based key
recommendations in order to translate these into quality indicators as an
important first step to improve quality of female fertility preservation care.
The second aim is to identify differences in perspectives between patients
and healthcare professionals regarding female fertility preservation care.
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Materials and Methods
Design and participants

To select a set of key recommendations for female fertility preservation
care, the Delphi method was used (15, 20). The procedure consisted of three
online questionnaires’ rounds, in which a multidisciplinary, national panel of
86 fertility preservation experts were asked to participate (15, 21). The expert
panel consisted of three groups: (1) the ‘referrers’; oncological healthcare
providers treating women of reproductive age diagnosed with the three most
commonly occurring malignancies (breast, haematological and gynaecological
cancers); (2) the ‘counsellors’; professionals (reproductive medicine specialists
or gynaecology residents with special interest in reproductive medicine)
who have experience with fertility preservation counselling; and (3) female
cancer survivors, recruited through Dutch patient associations. The online
questionnaires were sent by SurveyMonkey® between March and June 2016.
Approval for this study by an ethics committee was not required, in line with
Dutch guidelines. Written consent was obtained from all participants.

Procedure for key recommendation selection

The key recommendation selection procedure was divided into six steps as
shown in Figure 1: (1) inclusion of recommendations from clinical practice
guidelines; (2) first Delphi round in which the expert panel individually scored
the recommendations; (3) analysis of the first round; (4) second Delphi round
in which the expert panel could accept the selected key recommendations
and score the ‘no consensus’ recommendations from the first Delphi round;
(5) analysis of the second round; and (6) approval of the final set of selected
key recommendations. The entire procedure was anonymous, and the experts
were not aware of each other’s selections.
Step 1: Inclusion of recommendations
It is important to select those recommendations that are crucial in a patient’s
care pathway to be able to assess the quality of female fertility preservation
care. Therefore, first recommendations from six international clinical practice
guidelines and the Dutch clinical practice guideline were extracted without
making any adjustments to the formulation of the recommendation (10, 2227). These six international clinical practice guidelines were appraised as high
quality in a previous study from our research group by an international fertility
preservation expert panel (28). In this study, an extended literature search was
conducted to identify all international clinical practice guidelines concerning
female fertility preservation after which all clinical practice guidelines were
scored using the AGREE-II Instrument.
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A ‘high’ methodological quality was defined as scoring 60% or more of the
available points for ‘Rigour of development’ in the AGREE-II Instrument.
Thereafter, all extracted recommendations were reviewed individually by the
authors to assess whether they met the inclusion criteria for expert panel
assessment (Table 1). The recommendations on which no consensus was
achieved after individual reviewing, were discussed in consultation with the
research group. The remaining recommendations were checked for duplicates.
In case of duplicates, the formulation of the Dutch recommendation was used.
All included recommendations were divided into four domains, representing
the fertility preservation pathway patients go through in chronological order
(Figure 2): (1) Risk communication by the oncological healthcare provider,
(2) Referral to a reproductive medicine specialist for fertility preservation
counselling and collaboration between oncological healthcare provider and
reproductive medicine specialist, (3) Fertility preservation counselling by a
reproductive medicine specialist, and (4) Decision-making by the patient. The
‘Counselling’ domain was divided into three sub-domains: methods of fertility
preservation, preconditions of fertility preservation and discussion points
in counselling meetings. These domains were consciously chosen, so that
recommendations in the time frame from the moment of cancer diagnosis up
until the decision whether a patient wants to undergo a fertility preservation
treatment are included.

6
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Figure 1. Systematic Delphi method for the selection of key recommendations in female fertility
preservation care.
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Table 1. In- and exclusion criteria for recommendations.
Inclusion criteria for recommendations to be
selected

Exclusion criteria for recommendations to be
rejected

Concerns fertility preservation care in adult women Concerns fertility preservation care in men or
scheduled to undergo gonadotoxic treatment
children
Not specific for one cancer type

Concerns tumour specific counselling information

Applies to the care path selected for this study as
shown in Figure 2

Refers to other parts of the care path than selected
for this study as shown in Figure 2
Concerns technical information on fertility
preservation methods

Step 2: First Delphi round
The online questionnaire with the included recommendations, as written
in the clinical practice guidelines, was sent to the expert panel. The
members were asked for their background characteristics and to rate each
recommendation on its importance for assessing quality of female fertility
preservation care on a Likert scale of one (extremely unimportant) to nine
(extremely important) (15, 20). Additionally, they were asked, per domain, to
rank which recommendations they considered most important for assessing
quality of female fertility preservation care in order to differentiate between
recommendations with a high Likert score (29). Finally, they were asked to
add recommendations which, in their opinion, were missing in each domain.

6

Figure 2. Theoretic female fertility preservation pathway with the focus of this study indicated by
the red box.
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Step 3: Analysis of first Delphi round
The results of the first Delphi round were analysed according to the
predefined consensus criteria, which were based on the criteria previously
described by Campbell et al. and the ranking method (16, 17, 19, 29, 30). The
recommendations were considered valid and were selected if (1) the median
Likert score was ≥ 8, (2) there was panel agreement: 80% of the panel scored
the recommendation in the highest tertile (7-9), and (3) the recommendation
scored at least 40% of the maximum ranking score. Recommendations were
rejected if the median Likert score was in the lowest tertile (1-3) and if 80%
of the panel scored that recommendation in the lowest tertile or when the
recommendation met none of the selection criteria (30). Recommendations
that did not fall into either the ‘selected’ or ‘rejected’ groups were termed ‘no
consensus’. These 'no consensus' recommendations and the newly proposed
recommendations that met inclusion criteria, were presented again to the
expert panel in the second Delphi round.
Kruskal-Wallis and Mann-Whitney U tests were performed to identify
potential differences in scoring behaviour between the three subgroups
within the expert panel. Additionally, in order to analyse the added value of
each subgroup, we excluded each subgroup one by one from the analysis and
the change in either selection or rejection of each key recommendation was
considered. All data were analysed anonymously using SPSS Statistics (IBM
corporation, version 25.0 for Windows).
Step 4: Second Delphi round
The second questionnaire was sent to all responders from the first round.
First, the participants were informed about the selected recommendations
from the first round. Second, the recommendations on which no consensus
was reached, were presented again, and personalised feedback was given
in the form of box-and-whiskers plots for the three subgroups (example
shown in Figure 3). Participants were instructed to review the results of the
previous round and to score the ‘no consensus recommendations’ again. After
review of each (sub-)domain, participants had the possibility to select one
recommendation from the ‘no consensus’ group they would like to add to
the selection of recommendations for each domain.
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Figure 3. Example of box-and-whiskers plot of a recommendation presented to an expert in the
second Delphi round.

For each ‘no consensus’ recommendation, a personalised box-and-whiskers plot was presented to the
expert in the second Delphi round. The expert was instructed to review the results of the previous round
and to score the ‘no consensus’ recommendation again.
The green dotted line represents the score given by the expert him-/herself.
The blue box represents the 25th to 75th percentile of the subgroup score and the red line represents the
median score of the subgroup given to each recommendation.

6

Step 5: Analysis of second Delphi round
The results of the second Delphi round were analysed according to the same
predefined consensus criteria as described in Step 3. All recommendations
meeting these three criteria were selected for the final set of key
recommendations. All other recommendations were rejected (30). As in the
first round, additional analyses were performed to identify differences in
perspectives between the three subgroups.
Step 6: Approval of the final set of key recommendations
The set of selected key recommendations was sent to all participants who
were initially invited to participate in the first Delphi round. They were asked
for their approval of the final selected set of key recommendations.

143

Binnenwerk Ozlem - Final .indd 143

20-01-20 12:26

Chapter 6

Results
The results of the different steps are shown in Figure 1. In total, 43
recommendations were included for expert panel assessment (Supplementary
Table S1 shows an overview of all recommendations). The online questionnaire
with the 43 included recommendations was sent to 86 experts (Step 2). A total
of 57 experts returned their questionnaires (66%). Response rates per group
and characteristics of the expert panel are shown in Table 2.
Step 2 and 3: first Delphi round and analysis
Nine recommendations were selected as key recommendations, no consensus
was achieved on 25 recommendations and nine recommendations were
rejected. The experts suggested 47 new recommendations of which 17 met
the inclusion criteria and these were added to the second questionnaire
(Step 4). Analyses revealed significant differences in the scoring of 21 out
of 43 recommendations between the three subgroups (Table 3). Of the
recommendations where a significant difference was seen between the panel
groups, patients scored all recommendations in the decision-making domain
and some of the recommendations on information provision higher. Counsellors
scored recommendations in the referral and counselling domain higher and
referrers scored higher on recommendations which recommend to give
patients the opportunity to partake in counselling when cancer-related factors
are taken into account. Eight of these 21 recommendations were selected as
key recommendation (Table 3). Analyses on the added value of the subgroups
showed that patients added two of those eight selected key recommendations
(1.3 and 3C.1) and counsellors, just as patients, added key recommendations 1.3
and, additionally, added key recommendations 3B.11 (Table 3).
Step 4, 5 and 6: second Delphi round, analysis and approval of final set of key
recommendations in third Delphi round
The second Delphi round questionnaire was sent to the 57 responders from round
1, and the response rate was 79%. In Step 5, all selected (N=9) recommendations
from round 1 were accepted and two recommendations (one from the newly
added recommendations and one from the ‘no consensus’ recommendations)
were added to the selection of key recommendations. Analyses showed
scoring differences between the subgroups in ten recommendations, as
shown in Table 3. Again, patients scored recommendations in the decisionmaking domain higher. Both counsellors and patients scored recommendations
in the subdomain methods of fertility preservation higher compared to
referrers and referrers scored the recommendation ‘discussion about fertility
preservation should be documented in the medical record’ higher. None of
these recommendations were selected as a key recommendation.
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Table 2. Expert panel background characteristics.
Referrers
N=18
Mean age in years (SD)

49.3 (8.2)

Gender (% female)
Occupation (N, %)
Surgical oncologist
Haematologist
Gynaecologist
Medical oncologist
Fertility doctor
Resident obstetrics and gynaecology
Fertility preservation researcher

Counsellors
N=24

Patients
N=15

45.8 (9.1)

43.7 (10.9)

61%
3/18
4/18
7/18
4/18

(17%)
(22%)
(39%)
(22%)

Experience in the field (N, %)
< 5 years
5-9 years
10-19 years
20-29 years
> 29 years

1/18
7/18
5/18
2/18
3/18

(6%)
(39%)
(28%)
(11%)
(17%)

Mean number of fertility preservation
patients professional treats yearly (SD)

31.8 (19.6)

63%

100%

17/24 (71%)
1/24 (4%)
5/24 (21%)
1/24 (4%)
1/24
9/24
8/24
2/24
4/24

(4%)
(38%)
(33%)
(8%)
(17%)

6

17.2 (11.3)

Education level of patients (N, %)
Secondary education
Vocational education
Higher professional education
University

1/15
1/15
6/15
7/15

Mean age at time of diagnosis in years (SD)

35.7 (9.7)

Diagnosis (N, %)
Breast cancer
Haematological malignancy
Gynaecological malignancy

8/15 (53%)
2/15 (13%)
5/15 (33%)

(7%)
(7%)
(40%)
(47%)

Response rate (N, %)
First Delphi round
Second Delphi round
Third Delphi round

18/37 (49%)
13/18 (72%)
15/37 (41%)

24/31 (77%)
20/24 (83%)
24/31 (77%)

15/18 (83%)
12/15 (80%)
14/18 (78%)

Approval of the selection of key
recommendations (%)

13/15 (87%)

22/24 (92%)

13/14 (93%)

N: number
SD: standard deviation
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Analyses on the added value of the subgroups showed that counsellors
rejected one recommendation (3B.2) and referrers added another
recommendation (4.4) (Table 3).
In total, as shown in Table 4, eleven recommendations were selected as
key recommendations: three regarding risk communication, one regarding
referral, five regarding counselling and two regarding decision-making. In
Step 6 the selection of key recommendations was presented via an online
questionnaire to the total expert panel and was approved by 91% of the
responders (response rate 62%).

Final set of key recommendations

The three key recommendations in the domain risk communication mainly
focused on information provision by the oncological healthcare provider
on infertility risks early in the oncological process and consulting an
expert colleague when the oncological healthcare provider has insufficient
knowledge. The key recommendation in the referral domain included offering
referral to a reproductive medicine specialist to all female cancer patients
who are scheduled to undergo a potential gonadotoxic treatment. In the
counselling domain, the key recommendation in the subdomain methods of
fertility preservation focused on offering IVF with embryo cryopreservation
to all female cancer patients if time and circumstances allow for it. The key
recommendations in the subdomain preconditions focused on the role of a
multidisciplinary team in guaranteeing safety of fertility preservation, and
the key recommendations in the subdomain discussion points focused on all
aspects that should be discussed in counselling. The domain decision-making
consisted of two key recommendations focusing on making a shared decision
and supporting the decision with written and/or digital information.
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2. It is the opinion of the workgroup
that the oncological healthcare provider
should provide the opportunity
[to patients] to partake in fertility
preservation counselling with an expert
gynaecologist early in the oncological
process, if desired.

Domain 2. Referral

8. The oncological healthcare provider
should refer the patient to information
about infertility, if desired.

5. It is the opinion of the workgroup that
continuing oral contraceptives facilitates
a swift start of ovarian hyper stimulation.

3. The oncological healthcare provider
should inform patients about the
consequences [of the treatment] for
their fertility when they have a wish to
conceive, and when their ovaries, uterus
and/or hypothalamus/pituitary gland
are in the irradiation area (pelvic, skull,
craniospinal irradiation or total body
irradiation).

Domain 1. Risk communication

Counsellors
(0.022)

Referrers
(0.021)

Patients
(0.001) and
counsellors
(0.001)

No
consensus

Rejected

Selected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)

1st Delphi round

Patients and
counsellors
added KR

Analyses
on added
value of
subgroups

Table 3. Differences in scoring behaviour between the three groups within the expert panel.

Patients
(0.005)

Rejected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

2nd Delphi round
Analyses
on added
value of
subgroups
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5. When deciding to offer fertility
preservation to people diagnosed with
cancer, take into account the following
factors: diagnosis/treatment plan/
expected outcome of subsequent fertility
treatment/prognosis of the cancer
treatment/viability of stored/post-thawed
material.

Patients
(0.048) and
counsellors
(0.012)

4. The safety of the woman should be
guaranteed by –prior to the execution
of a fertility preservation treatment –
executing an individualised selection
and risk analysis within an expert
multidisciplinary team. The composition
of this team should be specified in a local
protocol and should, at least, consist
of the primary oncological healthcare
provider and the treating gynaecologist.
Referrers
(0.029)

Patients
(0.001) and
counsellors
(<0.001)

No
consensus

No
consensus

Selected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

Counsellors
(0.048)

2nd Delphi round

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)
Analyses
on added
value of
subgroups

1st Delphi round

3. It is the opinion of the workgroup that
the opportunity of counselling with a
gynaecologist, with expertise in fertility
preservation, should be offered to all
women of reproductive age with cancer,
who are scheduled to undergo a potential
gonadotoxic treatment.

Table 3. Continued

Analyses
on added
value of
subgroups
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3. Ovarian tissue cryopreservation is an
investigational technique as it is and may
be considered for young women at high
risk of ovarian failure, or for whom other
options may not be suitable.

Patients
(<0.001) and
counsellors
(0.005)

2. It is the opinion of the workgroup that
vitrification of oocytes can be offered
to women who are at risk of becoming
infertile due to chemo- or radiotherapy,
when time and circumstances allow for it.
Patients
(0.001) and
counsellors
(0.001)

Patients
(<0.001) and
referrers
(<0.001)

1. It is advised to offer IVF with
cryopreservation of all embryos to women
who are at risk of becoming infertile
due to chemo- or radiotherapy, as an
effective and safe method, when time and
circumstances allow for it.
No
consensus

Selected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)

1st Delphi round

Domain 3A. Counselling, methods of fertility preservation

Table 3. Continued

Analyses
on added
value of
subgroups

Patients
(0.017) and
counsellors
(0.004)

Patients
(0.002) and
counsellors
(0.002)

Counsellors
(0.035)

Rejected

Rejected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

2nd Delphi round
Analyses
on added
value of
subgroups
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8. It is the opinion of the workgroup
that oocyte vitrification, embryo
cryopreservation and ovarian
transposition are, at this moment, the
preferred fertility preservation methods
over the innovative/experimental method
of ovarian tissue cryopreservation.
However, ovarian tissue cryopreservation
can be offered to women at high
risk of premature ovarian failure,
possibly combined with other [fertility
preservation] options.

4. It is the opinion of the workgroup that
hormonal stimulation for emergency IVF
or oocyte vitrification could be started
at any moment in the menstrual cycle
to prevent unnecessary oncological
treatment delay with close collaboration
between gynaecologist and oncological
healthcare provider.

Table 3. Continued

Referrers
(0.004) and
counsellors
(0.001)
No
consensus

Patients
(0.023) and
counsellors
(0.001)

Rejected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)
Analyses
on added
value of
subgroups

2nd Delphi round

1st Delphi round

Analyses
on added
value of
subgroups
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Referrers
(<0.001)

1. The safety of the woman should be
guaranteed by –prior to the execution
of a fertility preservation treatment–
executing an individualised selection
and risk analysis within an expert
multidisciplinary team. The composition
of this team should be specified in a local
protocol and should, at least, consist
of the primary oncological healthcare
provider and the treating gynaecologist.
Referrers
(0.018)

Selected

No
consensus

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)

1st Delphi round

Domain 3B. Counselling, preconditions of fertility preservation

9. When deciding to offer fertility
preservation to people diagnosed with
cancer, take into account the following
factors: diagnosis/treatment plan/
expected outcome of subsequent fertility
treatment/prognosis of the cancer
treatment/viability of stored/post-thawed
material.

Table 3. Continued

Analyses
on added
value of
subgroups
Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

2nd Delphi round
Analyses
on added
value of
subgroups
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Counsellors
(0.003)

4. It is advised not to perform autotransplantation of thawed ovarian tissue
in leukaemia patients.

9. Because oocyte and ovarian tissue
cryopreservation are still considered
to be ‘innovative/experimental’, their
application should include additional
safeguards. This includes a process of
careful decision making (oral and written
information; written consent, counselling)
and strict (and as unified as possible)
reporting of treatment and follow-up.

7. It is the opinion of the workgroup that
there is no maximum storage time for
oocytes, embryos and ovarian tissue.

Patients
(0.005)

Patients
(0.002)

Counsellors
(0.031)

No
consensus

No
consensus

No
consensus

Counsellors
(0.001)

Counsellors
(0.001)

Referrers
(0.017)

Referrers
(0.035)

Rejected

Rejected

Rejected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)
Analyses
on added
value of
subgroups

2nd Delphi round

1st Delphi round

3. Women should be informed about
the decreased success rates of oocyte
vitrification at the age of 36 and above.

2. The discussions concerning fertility
preservation should be documented in
the medical record.

Table 3. Continued

Counsellors
rejected KR

Analyses
on added
value of
subgroups
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Counsellors
(<0.001)

Selected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)

1st Delphi round

3. The workgroup advises to emphasize
that there are many drawbacks to
gestational surrogacy when counselling
women at high risk of losing their uterineand ovarian function.

1. Prior to performing emergency IVF, the
patient should be well-informed about all
aspects of the treatment.
Patients
(0.026)

Patients
(0.008)

Selected

Domain 3C. Counselling, discussion points in fertility preservation counselling

11. Embryo or oocyte cryopreservation
should be discussed with all young
women about to undergo potentially
sterilising chemotherapy or pelvic
radiation and estimated as medically
fit for the procedure/are expected
to be able to tolerate the treatment
regimen/have sufficient time before the
commencement of their cancer treatment
and/are informed of the potential risks of
hormonal treatment including the risks of
cancer progression.

Table 3. Continued

Patients
added KR

Counsellors
added KR

Analyses
on added
value of
subgroups

Counsellors
(0.007)

Rejected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

2nd Delphi round
Analyses
on added
value of
subgroups
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5. It is the opinion of the workgroup that
the gynaecologist should address the
following aspects in fertility preservation
counselling:
a. The chance to preserve ovarian and/
or uterine function and the chance of
spontaneous pregnancy after cancer
treatment.
b. The chance to preserve ovarian and/
or uterine function and the chance of
pregnancy when using different fertility
preservation methods and expectations
for the future.
c. The risks of fertility preservation
procedures: delay of cancer treatment,
surgery (laparoscopy, laparotomy), risk of
reintroducing the tumour (metastases)
after auto-transplantation of
cryopreserved ovarian tissue, premature
menopause after cancer treatment and
unilateral/partial oophorectomy.

4. It is recommended to consult table
2.2* to determine the gonadotoxicity of
various oncological treatments.

Table 3. Continued

Counsellors
(0.010)
Counsellors
(0.020)

Selected

No
consensus

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)
Analyses
on added
value of
subgroups

2nd Delphi round

1st Delphi round
Analyses
on added
value of
subgroups
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1. The decision concerning protecting
future fertility should be a shared decision
[with patient and care providers].

Domain 4. Decision-making

d. The conditions to undergo fertility
treatment after cancer treatment
(number of years a patient should be
relapse-free after curation, posthumous
reproduction etc.). The contracts should
also be discussed.
e. Alternatives, such as oocyte donation,
gestational surrogacy or adoption.
f. Necessary tests prior to a fertility
preservation treatment, such as standard
screening for viral pathogens and STDs.
g. Hormonal screening through blood
testing.
h. Possibilities to treat endocrine
consequences due to the loss of ovarian
function.

Table 3. Continued

Patients
(0.018)

Selected

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)

1st Delphi round
Analyses
on added
value of
subgroups
Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

2nd Delphi round
Analyses
on added
value of
subgroups
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Patients
(0.007)

4. It is the opinion of the workgroup that
fertility preservation counselling should
be supported with written and/or digital
information.
No
consensus

No
consensus

Patients
(0.022)

Patients
(0.002) and
counsellors
(0.021)

Rejected

Rejected

Referrers
added KR

Analyses
on added
value of
subgroups

*: refers to table presented in Dutch guideline (22)

Abbreviations: KR: key recommendation, IVF: in vitro fertilisation, STDs: sexually transmitted diseases

Analyses on added value of subgroups: to analyse the added value of each subgroup, we excluded the subgroup one by one from the analysis and the change in either
selection or rejection of each KR was considered.

p = the Monte Carlo estimate of significance; differences were deemed significant at a p ≤ 0.05

Significantly higher ranking score: the Mann Whitney U test revealed this group gave a significantly (p ≤ 0.05) higher ranking score to the recommendation in comparison
to the other groups

Significantly higher importance score: the Mann Whitney U test revealed this group gave a significantly (p ≤ 0.05) higher importance score to the recommendation in
comparison to the other groups

7. When considering embryo
cryopreservation, adequate attention
should be paid to the autonomy and
decision of the partner as well, possibly
with referral to a social worker or
psychologist.

Patients
(0.008)

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 2
score (p)
score (p)

Significantly Significantly Conclusion
higher
higher
of Delphi
importance
ranking
round 1
score (p)
score (p)
Analyses
on added
value of
subgroups

2nd Delphi round

1st Delphi round

3. It is the opinion of the workgroup that a
decision aid could be offered to patients,
to support the fertility preservation
decision-making process.

Table 3. Continued
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Table 4. Final set of key recommendations.
Recommendation
Domain 1: Risk communication
- It is the opinion of the workgroup that the oncological healthcare provider should at least
discuss the risk of infertility with the patient, early in the oncological process.
- The oncological healthcare provider should inform patients about the consequences [of the
treatment] for their fertility when they have a wish to conceive, and when their ovaries, uterus
and/or hypothalamus/pituitary gland are in the irradiation area (pelvic, skull, craniospinal
irradiation or total body irradiation).
- When the oncological healthcare provider has insufficient knowledge about fertility
preservation, he/she should consult an expert colleague.
Domain 2: Referral
- It is the opinion of the workgroup that the opportunity of counselling with a gynaecologist,
with expertise in fertility preservation, should be offered to all women of reproductive age
with cancer, who are scheduled to undergo a potential gonadotoxic treatment.
Domain 3: Counselling
- It is advised to offer IVF with cryopreservation of all embryos to women who are at risk of
becoming infertile due to chemo- or radiotherapy, as an effective and safe method, when
time and circumstances allow for it.
- The safety of the woman should be guaranteed by –prior to the execution of a fertility
preservation treatment– executing an individualised selection and risk analysis within an
expert multidisciplinary team. The composition of this team should be specified in a local
protocol and should, at least, consist of the primary oncological healthcare provider and the
treating gynaecologist.

6

- Embryo or oocyte cryopreservation should be discussed with all young women about to
undergo potentially sterilising chemotherapy or pelvic radiation and estimated as medically fit
for the procedure, are expected to be able to tolerate the treatment regimen, have sufficient
time before the commencement of their cancer treatment and, are informed of the potential
risks of hormonal treatment including the risks of cancer progression.
- Prior to performing emergency IVF, the patient should be well- informed about all aspects of
the treatment.
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Table 4. Final set of key recommendations
Recommendation
- It is the opinion of the workgroup that the gynaecologist should address the following aspects
in fertility preservation counselling:
a. The chance to preserve ovarian and/or uterine function and the chance of spontaneous
pregnancy after cancer treatment.
b. The chance to preserve ovarian and/or uterine function and the chance of pregnancy when
using different fertility preservation methods and expectations for the future.
c. The risks of fertility preservation procedures: delay of cancer treatment, surgery
(laparoscopy, laparotomy), risk of reintroducing the tumour (metastases) after autotransplantation of cryopreserved ovarian tissue, premature menopause after cancer
treatment and unilateral/partial oophorectomy.
d. The conditions to undergo fertility treatment after cancer treatment (number of years a
patient should be relapse- free after curation, posthumous reproduction etc.). The contracts
should also be discussed.
e. Alternatives, such as oocyte donation, gestational surrogacy or adoption.
f. Necessary tests prior to a fertility preservation treatment, such as standard screening for
viral pathogens and STDs.
g. Hormonal screening through blood testing.
h. Possibilities to treat endocrine consequences due to the loss of ovarian function.
Domain 4: Decision-making
- The decision concerning protecting future fertility should be a shared decision [with patient
and care providers].
- It is the opinion of the workgroup that fertility preservation counselling should be supported
with written and/or digital information.
IVF: in vitro fertilisation, STDs: sexually transmitted diseases
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Discussion
In this study, a fertility preservation expert panel selected a set of eleven
clinical practice guideline based key recommendations for high quality
female fertility preservation care by using a Delphi procedure. The eleven
key recommendations covered the fertility preservation pathway patients
go through in chronological order with an accent on counselling. Key
recommendations in risk communication and referral focused on information
provision and offering referral to a reproductive medicine specialist to female
cancer patients by the oncological healthcare provider. Regarding counselling,
key recommendations focused on all aspects of counselling including different
methods, safety, and pros and cons. Key recommendations in decision-making
focused on making a shared decision and supporting the decision with written
information. Differences in importance of recommendations were found
between patients, referrers and counsellors. In particular, patients found
recommendations regarding decision-making and information provision more
important than referrers and counsellors. All subgroups have proven their
added value in the expert panel. Each subgroup selected or rejected one or
more key recommendations.
To our knowledge, this is the first study to systematically select key
recommendations for female fertility preservation care based on (inter)
national clinical practice guidelines with the intent of future quality
indicator development. A recently published opinion article described five
key recommendations in female fertility preservation care (21). Their expert
group formulated key recommendations in a one-day expert consensus
meeting with allied healthcare professionals from several European
countries. Their recommendations concerning the fertility preservation
pathway prior to the cancer treatment are exactly in line with our key
recommendations (31). In addition to their recommendations, we selected
more key recommendations concerning fertility preservation counselling,
particularly on different methods, pros and cons. Furthermore, in contrast to
the opinion article, we invited a larger group of experts including patients,
selected recommendations from high quality clinical practice guidelines
(scoring ≥60% on Rigour of development in the AGREE-II Instrument), and
used a systematic Delphi method to select key recommendations as is
recommended by Campbell et al. (15).

6

One other study reported to have measured four quality indicators regarding
fertility preservation: ‘Was the patient provided with written and verbal
information regarding fertility preservation options’, ‘Was the patient referred
to a fertility specialist’, ‘Did the patient undergo fertility preservation’, and
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‘If Yes—what preservation method’ (32). However, the development of these
quality indicators was not described and, in contrast to our study, they did not
cover the counselling and decision-making domain of the fertility preservation
pathway. Our selected key recommendations make it possible to evaluate
exactly on which levels current care is lacking and improvement is needed.
Another recent study in this field developed an international fertility
preservation competency framework (33). This study provided statements
on how fertility preservation care should be organised, with focus on
healthcare professionals’ competencies and preconditions for organisation
of care. Furthermore, a structure for the training of healthcare professionals
and implementation of care was proposed. In our study, we have placed the
patient at the centre and have selected recommendations in the healthcare
pathway for patients, as a first step in improving fertility preservation
care. In the next step, we will measure the quality of care to identify where
improvement is needed. To improve fertility preservation care, we can make
use of the tools provided by the framework, such as training of healthcare
professionals and implementation of decision aids (33).
Of note, our study is one of the few in which a combined panel of healthcare
professionals (multidisciplinary, involving both referrers and counsellors)
and patients is involved in the selection procedure. Previous studies have
shown the added value of patients in assessing the importance of key
recommendations and quality indicators because healthcare professionals
might only have insight into their respective parts of the care pathway and
patients have insight into the entire pathway (17, 18). Our study underlines
these findings: the set of key recommendations would have been different
if healthcare professionals alone were involved in the selection procedure.
Patients were responsible for the selection of two key recommendations,
one in the risk communication domain and one in the counselling domain.
These key recommendations recommend the oncological healthcare
provider to inform patients about the consequences of irradiation therapy
on their fertility and the counsellors to fully inform patients about all
fertility preservation options and all aspects of emergency IVF treatment.
Moreover, patients found recommendations regarding decision-making
more important than healthcare professionals. These results are in line with
previous studies reporting that patients want to be fully informed about
infertility risks and available fertility preservation options and supported
in their decision and healthcare professionals might underestimate these
needs (9, 17, 19, 34, 35). Furthermore, it is interesting that documentation
of fertility preservation discussions in the medical record was not selected
as a key recommendation for high quality fertility preservation care in our
study. This recommendation was rejected in the second Delphi round by
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counsellors (Table 3, recommendation 3B.2). An explanation might be that
counsellors assumed that documentation was already part of standard care,
and therefore gave a lower importance score and ranking score. However,
documentation is important for quality control and should therefore always
take place (36).
An important message arising from our study is that, although the key
recommendations were selected in a Dutch setting, they might also serve
as key recommendations for fertility preservation care in other countries
since recommendations from six high quality international clinical practice
guidelines were also included. Furthermore, compared to other studies
we invited a large number of subjects (N=86) to join our expert panel and
our expert panel was diverse, consisting of professionals from different
disciplines, as well as patients (19, 21, 30). This heterogeneity ensured that
the main stakeholders from all steps in the care pathway were included and
helps reducing the selection bias and increases the face validity, acceptability
and credibility of the set of key recommendations and of the future quality
indicators (21).
However, some limitations should be considered in the interpretation of the
study results. Although the overall response rates were high for the three
rounds, we found differences in response rates between the three subgroups,
with especially the referrers having a lower response rate. An explanation
might be that oncological healthcare providers do not feel as responsible for
fertility preservation care as counsellors do (37). They might find themselves
not able to inform patients about infertility risks or fertility preservation
options (38). Another explanation might be the time constraints or the
complexity of the Delphi procedure. The fact that expert panel’s opinions
were obtained purely through online questionnaires and not through a
consensus meeting, might have led to the lack of subtleties provided by a
face-to-face discussion (21). Opinions were reconsidered through feedback in
the second Delphi round (21). Although it may seem logical to have a face-toface discussion and argumentation to reach consensus, we chose to do so by
an online questionnaire. An advantage of online questionnaires is the ease for
participants to participate from different parts of the Netherlands in their own
time instead of attending a meeting in a set place at a set time. Furthermore,
participants cannot be influenced by the, sometimes very strong, opinion
of other expert panel members (21). This may explain the high number of
participants and response rates in our study, compared to similar studies
which included a face-to-face consensus meeting (17, 29). Finally, our key
recommendation selection criteria were more strict than most Delphi studies
(21). A median Likert score ≥7 was demanded, as higher scoring potential key
recommendations (with panel agreement) are more inclined to be reproduced

6
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by a different panel of the same experts’ composition (16, 17, 30). The 80%
panel agreement ensured we only selected those recommendations that
the whole expert panel deemed to be of great importance for the quality of
fertility preservation care (15). Moreover, the high panel agreement increased
the acceptability for the set of selected key recommendations.
The next step in improving female fertility preservation care is to translate the
key recommendations into quality indicators and submit them to a practice
test. Thereafter, the feasible quality indicators can be used as a tool to identify
problems and monitor actual quality of female fertility preservation care.
In the future, the final set of quality indicators should be available for all
hospitals to measure and monitor actual female fertility preservation care
and potential barriers to guideline adherence. To further improve female
fertility preservation care, a multifaceted improvement strategy tailored to
guideline specific barriers should be developed and implemented (13, 33). The
quality indicator set could then be used to evaluate whether the improvement
strategy has a positive effect on quality of care and guideline adherence.
At this moment, some improvement strategies have already been
implemented and studied, although without a thorough analysis of all aspects
of current quality of female fertility preservation care. Thus their efficacy is
unclear (32, 39, 40). To evaluate improvement strategies systematically, our
quality indicator set could be used in future studies.

Conclusion
In conclusion, this study systematically selected eleven key recommendations
in female fertility preservation care covering the fertility preservation
pathway patients go through. With the involvement of the patients’,
referrers’ and counsellors’ perspectives, the final set of clinical practice
guideline based key recommendations is considered well balanced, valid,
and has a high acceptability. After transcribing these key recommendations
into quality indicators and performing a practice test, the feasible quality
indicators are well suited as a measuring tool for identifying problems and
improving the quality of female fertility preservation care in the Netherlands
and internationally.
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MD, PhD, Gynaecologist, I. Heistek - Vos; Patient representative, S.E.J. Kaal; MD,
Medical oncologist, C. Koolen; Patient representative, R.F.P.M. Kruitwagen;
MD, PhD, Gynaecological oncologist, C.A.R. Lok; MD, PhD, Gynaecological
oncologist, L.A. Louwé; MD, PhD, Gynaecologist, B.B. Mengerink; MD, Resident
Obstetrics and Gynaecology, C.W. Menke - Van der Houven van Oordt; MD,
PhD, Medical oncologist, S.M. Mourad; MD, PhD, Resident Obstetrics and
Gynaecology, A.W. Nap; MD, PhD, Gynaecologist, S. Nijhof-Blauw; Patient
representative, H.S.A. Oldenburg; MD, PhD, Breast surgeon, M.H.M. Oonk;
MD, PhD, Gynaecological oncologist, J.A.M. Oskam; Patient representative, J.
Pit; Patient representative, ir. M.A.F. Potters; Patient representative, L. Roos
- Wouters; Patient representative, I. Runneboom; Patient representative, R.
Schats; MD, PhD, Gynaecologist, E. Scheenjes; MD, PhD, Gynaecologist, M.S.
Schlooz - Vries; MD, Breast surgeon, H.C. Schouten; MD, PhD, Haematologist,
D. Smedts; MD, Gynaecological oncologist, J.M.J. Smeenk; MD, PhD,
Gynaecologist, M.L. Smidt; MD, PhD, Breast surgeon, G.S. Sonke; MD, PhD,
Medical oncologist, W.B.C. Stevens; MD, Haematologist, M. Van den Berg;
MD, Gynaecologist, M. van den Berg; MD, fertility preservation researcher,
S. Van den Oever - Buitendijk; Patient representative Hematon, C.E.I.M.
Van Dierendonck – Ferwerda; Patient representative Hematon, C.F. Van
Heteren; MD, PhD, Gynaecologist, G.W. Van Imhoff; MD, PhD, Haematologist,
E.J.P. Van Santbrink; MD, PhD, Gynaecologist, M. Van Wolfswinkel; Patient
representative, R.H.M. Verheijen; MD, PhD, Gynaecological oncologist, M.
Witte; Patient representative, P.O. Witteveen; MD, PhD, Medical oncologist,
M.J. Wondergem; MD, PhD, Haematologist.
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Supplementary Table S1. All recommendations presented to the panel in this Delphi study.

1. Risk communication

Domain Nr Recommendation

Source

Result 1st
round

Result 2nd
round

1

It is the opinion of the workgroup that the
Dutch
Selected
oncological healthcare provider should at least guideline
discuss the risk of infertility with the patient,
early in the oncological process.

2

It is recommended to consult table 2.2 to
determine the gonadotoxicity of various
oncological treatments.

3

The oncological healthcare provider should
Dutch
Selected
inform patients about the consequences [of
guideline
the treatment] for their fertility when they
have a wish to conceive, and when their
ovaries, uterus and/or hypothalamus/pituitary
gland are in the irradiation area (pelvic,
skull, craniospinal irradiation or total body
irradiation).

N.A.

4

It is the opinion of the workgroup that all
Dutch
Rejected
women, who are about to undergo a potential guideline
gonadotoxic treatment, should be informed
about the possibility of peer support.

N.A.

5

It is the opinion of the workgroup that
continuing oral contraceptives facilitates a
swift start of ovarian hyper stimulation.

Dutch
Rejected
guideline

N.A.

6

It is the opinion of the workgroup that,
Dutch
Rejected
for an individual patient, measuring AMH
guideline
prior to a potential gonadotoxic cancer
treatment, has no practical added value to the
determination of the level of gonadotoxicity of
chemotherapeutics.

N.A.

7

It is the opinion of the workgroup that oral
contraceptives should not be prescribed to
prevent ovarian failure during chemotherapy.

Dutch
Rejected
guideline

N.A.

8

The oncological healthcare provider should
refer the patient to information about
infertility, if desired.

Panel

N.A.

Rejected

9

When the oncological healthcare provider
Panel
has insufficient knowledge about fertility
preservation, he/she should consult an expert
colleague.

N.A.

Selected

N.A.

Dutch
No consensus Rejected
guideline
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Supplementary Table S1.Continued
Domain Nr Recommendation

Source

Result 1st
round

Result 2nd
round

The oncological healthcare provider should
refer a patient to an expert gynaecologist
prior to radiotherapy for fertility preservation
counselling and a possible fertility
preservation treatment, if desired.

2

It is the opinion of the workgroup that the
Dutch
No consensus Rejected
oncological healthcare provider should provide guideline
the opportunity [to patients] to partake in
fertility preservation counselling with an
expert gynaecologist early in the oncological
process, if desired.

3

It is the opinion of the workgroup that
Dutch
Selected
the opportunity of counselling with a
guideline
gynaecologist, with expertise in fertility
preservation, should be offered to all women
of reproductive age with cancer, who are
scheduled to undergo a potential gonadotoxic
treatment.

4

The safety of the woman should be
Dutch
No consensus Rejected
guaranteed by –prior to the execution of a
guideline
fertility preservation treatment – executing
an individualised selection and risk analysis
within an expert multidisciplinary team. The
composition of this team should be specified
in a local protocol and should, at least, consist
of the primary oncological healthcare provider
and the treating gynaecologist.

5

When deciding to offer fertility preservation
NICEto people diagnosed with cancer, take into
RCOG
account the following factors: diagnosis/
treatment plan/expected outcome of
subsequent fertility treatment/prognosis of
the cancer treatment/viability of stored/postthawed material.

2. Referral

1

Dutch
No consensus Rejected
guideline

N.A.

6

No consensus Rejected
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Supplementary Table S1.Continued
Domain Nr Recommendation

Source

Result 1st
round

Result 2nd
round

6

It is the opinion of the workgroup that the
indication for fertility preservation can
only be made in close consultation with the
oncological healthcare provider, patient and
gynaecologist involved. The risk of POI and
prognosis, as estimated by the oncological
healthcare provider, should be taken into
account with regard to this decision.

7

It is advised to make the decision
Dutch
No consensus Rejected
regarding ovarian transposition within a
guideline
multidisciplinary team, taking into account
other fertility preservation options and the risk
of ovarian metastases.

8

Referral for counselling with an expert
gynaecologist should be achievable at short
notice.

Panel

N.A.

Rejected

9

Oncological healthcare providers in nonPanel
academic hospitals should work closely
together with an expert gynaecologist and be
able to refer early in the oncological process.

N.A.

Rejected

Panel

N.A.

Rejected

11

When deciding to offer fertility preservation
Panel
to women diagnosed with cancer, the personal
context of the patient (social, psychological,
wishes and preferences etc.) should be taken
into account.

N.A.

Rejected

12

If desired, the partner of the patient should
also be involved in the decision-making
process.

N.A.

Rejected

10 Oncological healthcare providers in nonacademic hospitals should be aware of the
fertility preservation options.

Dutch
No consensus Rejected
guideline

Panel
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Supplementary Table S1.Continued

3A. Counselling, methods of fertility preservation

Domain Nr Recommendation

Source

Result 1st
round

Result 2nd
round

1

It is advised to offer IVF with cryopreservation Dutch
Selected
of all embryos to women who are at risk
guideline
of becoming infertile due to chemo- or
radiotherapy, as an effective and safe method,
when time and circumstances allow for it.

2

It is the opinion of the workgroup that
Dutch
No consensus Rejected
vitrification of oocytes can be offered to
guideline
women who are at risk of becoming infertile
due to chemo- or radiotherapy, when time and
circumstances allow for it.

3

Ovarian tissue cryopreservation is an
COSA
investigational technique as it is and may be
considered for young women at high risk of
ovarian failure, or for whom other options may
not be suitable.

4

It is the opinion of the workgroup that
Dutch
No consensus Rejected
hormonal stimulation for emergency IVF or
guideline
oocyte vitrification could be started at any
moment in the menstrual cycle to prevent
unnecessary oncological treatment delay with
close collaboration between gynaecologist
and oncological healthcare provider.

5

It is the opinion of the workgroup that, for
Dutch
Rejected
an/the individual patient, measuring AMH
guideline
prior to a potential gonadotoxic cancer
treatment, has no practical added value to the
determination of the level of gonadotoxicity of
chemotherapeutics.

N.A.

6

It is the opinion of the workgroup that oral
contraceptives should not be prescribed to
prevent ovarian failure during chemotherapy.

Dutch
Rejected
guideline

N.A.

7

In the context of fertility preservation, GnRHa Dutch
Rejected
should not routinely be prescribed to women guideline
with cancer and a wish to conceive.

N.A.

N.A.

No consensus Rejected

6
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Supplementary Table S1.Continued
Domain Nr Recommendation

Result 1st
round

Result 2nd
round

8

It is the opinion of the workgroup that oocyte Dutch
No consensus Rejected
vitrification, embryo cryopreservation and
guideline
ovarian transposition are, at this moment,
the preferred fertility preservation methods
over the innovative/experimental method
of ovarian tissue cryopreservation. However,
ovarian tissue cryopreservation can be offered
to women at high risk of premature ovarian
failure, possibly combined with other [fertility
preservation] options.

9

When deciding to offer fertility preservation
NICEto people diagnosed with cancer, take into
RCOG
account the following factors: diagnosis/
treatment plan/expected outcome of
subsequent fertility treatment/prognosis of
the cancer treatment/viability of stored/postthawed material.

10 During counselling, the practicability of the
fertility treatment should also be considered.

3B. Counselling, preconditions of fertility
preservation

Source

Panel

No consensus Rejected

N.A.

Rejected

1

The safety of the woman should be
Dutch
Selected
guaranteed by –prior to the execution of a
guideline
fertility preservation treatment– executing
an individualised selection and risk analysis
within an expert multidisciplinary team. The
composition of this team should be specified
in a local protocol and should, at least, consist
of the primary oncological healthcare provider
and the treating gynaecologist.

2

The discussions concerning fertility
preservation should be documented in the
medical record.

3

Women should be informed about the
Dutch
No consensus Rejected
decreased success rates of oocyte vitrification guideline
at the age of 36 and above.

ASCO

N.A.

No consensus Rejected
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Supplementary Table S1.Continued
Domain Nr Recommendation

Source

Result 1st
round

Result 2nd
round

4

It is advised not to perform autotransplantation of thawed ovarian tissue in
leukaemia patients.

Dutch
No consensus Rejected
guideline

5

It is the opinion of the workgroup that, at this
moment, there are no indications of adverse
effects of auto-transplantation of thawed
ovarian tissue for the following pregnancy
and/or the child.

Dutch
Rejected
guideline

6

The fact that a fertility preservation treatment Dutch
No consensus Rejected
is performed does not necessarily mean
guideline
that the frozen material can be used in a
gestational surrogate.

7

It is the opinion of the workgroup that there
is no maximum storage time for oocytes,
embryos and ovarian tissue.

8

Oocyte cryopreservation should be performed ASCO
in centres with the necessary expertise.
Oocyte harvesting for the purpose of oocyte
or embryo cryopreservation can be initiated on
a cycle day–independent schedule.

9

Because oocyte and ovarian tissue
Dutch
No consensus Rejected
cryopreservation are still considered to be
guideline
‘innovative/experimental’, their application
should include additional safeguards. This
includes a process of careful decision making
(oral and written information; written
consent, counselling) and strict (and as unified
as possible) reporting of treatment and
follow-up.

N.A.

Dutch
No consensus Rejected
guideline

10 Ovarian transposition (oophoropexy) can be
ASCO
offered when pelvic irradiation is performed
as cancer treatment. Because of the risk of
remigration of the ovaries, this procedure
[oophoropexy] should be performed as close
to the time of radiation treatment as possible.

No consensus Rejected

6

No consensus Rejected
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Supplementary Table S1.Continued

3C. Counselling, discussion points in fertility
preservation counselling

Domain Nr Recommendation

Source

Result 1st
round

Result 2nd
round

11

Embryo or oocyte cryopreservation should
COSA
be discussed with all young women about to
undergo potentially sterilising chemotherapy
or pelvic radiation and estimated as medically
fit for the procedure/are expected to be able
to tolerate the treatment regimen/have
sufficient time before the commencement
of their cancer treatment and/are informed
of the potential risks of hormonal treatment
including the risks of cancer progression.

Selected

N.A.

1

Prior to performing emergency IVF, the patient Dutch
Selected
should be well-informed about all aspects of guideline
the treatment.

N.A.

2

It is the opinion of the workgroup that all
Dutch
Rejected
women, who are about to undergo a potential guideline
gonadotoxic treatment, should be informed
about the possibility of peer support.

N.A.

3

The workgroup advises to emphasize that
there are many drawbacks to gestational
surrogacy when counselling women at
high risk of losing their uterine- and ovarian
function.

Dutch
No consensus Rejected
guideline

4

It is recommended to consult table 2.2* to
determine the gonadotoxicity of various
oncological treatments.

Dutch
No consensus Rejected
guideline
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Supplementary Table S1.Continued
Domain Nr Recommendation
5

Source

Result 1st
round

Result 2nd
round

It is the opinion of the workgroup that the
Dutch
Selected
gynaecologist should address the following
guideline
aspects in fertility preservation counselling:
The chance to preserve ovarian and/or uterine
function and the chance of spontaneous
pregnancy after cancer treatment.
The chance to preserve ovarian and/or uterine
function and the chance of pregnancy when
using different fertility preservation methods
and expectations for the future.
The risks of fertility preservation
procedures: delay of cancer treatment,
surgery (laparoscopy, laparotomy), risk of
reintroducing the tumour (metastases)
after auto-transplantation of cryopreserved
ovarian tissue, premature menopause after
cancer treatment and unilateral/partial
oophorectomy.
The conditions to undergo fertility treatment
after cancer treatment (number of years a
patient should be relapse-free after curation,
posthumous reproduction etc.). The contracts
should also be discussed.
Alternatives, such as oocyte donation,
gestational surrogacy or adoption.
Necessary tests prior to a fertility preservation
treatment, such as standard screening for viral
pathogens and STDs.
Hormonal screening through blood testing.
Possibilities to treat endocrine consequences
due to loss of ovarian function.

N.A.

6

During counselling, the gynaecologist should Panel
emphasize that the final decision on the
offered fertility preservation options lies with
the patient.

N.A.

Rejected

7

During counselling, the risk of passing on
hereditary conditions should be discussed.

Panel

N.A.

Rejected

8

The patient should bring an involved person
(partner or supporter) to the counselling.

Panel

N.A.

Rejected

b.

c.

d.

e.

6
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Supplementary Table S1.Continued
Domain Nr Recommendation

Result 1st
round

Result 2nd
round

1

The decision concerning protecting future
fertility should be a shared decision [with
patient and care providers].

Dutch
Selected
guideline

2

It is the opinion of the workgroup that it is
advisable to refer all women who, despite
being counselled by a gynaecologist, cannot
make a decision, to a specialised psychologist
or social worker.

Dutch
No consensus Rejected
guideline

3

It is the opinion of the workgroup that a
decision aid could be offered to patients, to
support the fertility preservation decisionmaking process.

Dutch
No consensus Rejected
guideline

4

It is the opinion of the workgroup that fertility Dutch
No consensus Selected
preservation counselling should be supported guideline
with written and/or digital information.

5

When a patient is referred to a psychologist,
logistics for referral should be good, allowing
the patient to have an appointment at a very
short notice.

Panel

N.A.

Rejected

6

The patient should have at least 1-2 days to
make her decision.

Panel

N.A.

Rejected

7

N.A.

Rejected

g.
8
h.

When considering embryo cryopreservation, Panel
adequate attention should be paid to the
autonomy and decision of the partner as well,
possibly with referral to a social worker or
psychologist.
It is the opinion of the workgroup that it is
advisable to refer all women who, despite
being counselled by a gynaecologist, cannot
make a decision, to spiritual care.

Panel

N.A.

Rejected

9

If desired, the partner of the patient should
also be involved in the decision-making
process.

Panel

N.A.

Rejected

Panel

N.A.

Rejected

f.

4: Decision-making

Source

10 It is the opinion of the workgroup that it is
advisable to refer all women who, despite
being counselled by a gynaecologist, cannot
make a decision, to their general practitioner.

N.A.

AMH: anti-müllerian hormone, GnRH: gonadotrophin releasing hormone, IVF: in vitro fertilisation,
N.A.: not applicable, POI: premature ovarian insufficiency, STDs: sexually transmitted diseases
*: refers to table presented in Dutch guideline (22)
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General discussion
In this thesis, different aspects of a selected part of the fertility preservation
care process for young adult female patients were explored. These aspects
ranged from the referral by oncological healthcare providers for fertility
preservation counselling by a reproductive medicine specialist, to the
process of decision-making by patients and defining what high quality
fertility preservation care should cover. In this chapter, the main findings
will be discussed, including their implications for current and future fertility
preservation care.

Initial research questions and results

I. What changes can be detected in fertility preservation counselling over
time and what are the determinants associated with the referral of newly
diagnosed female cancer patients, aged 0-39 years, to a reproductive
medicine specialist for fertility preservation counselling?

Sharp increases in the number of patients referred for fertility preservation
counselling were seen around 2009 and 2011, when new fertility preservation
options were introduced. Changes in patient characteristics were also seen
over time with regards to age (younger), relationship status (more often
lacking a stable relationship), diagnosis (more often diagnosis other than
breast cancer, lymphomas or gynaecological malignancies) and expected
infertility risk of the planned gonadotoxic treatment (more often ‘low risk
of ovarian failure’).
Even though the number of referrals for fertility preservation counselling
was rising, there is still a possibility that not all female cancer patients
who should have been referred for fertility preservation counselling, were
being referred (9.8% in 2011). Patient characteristics (younger age, breast
cancer or lymphoma as diagnosis), as well as healthcare professional
related determinants (profession, collaboration with patient’ associations,
knowledge, patients’ interest in the subject, not initiating a discussion about
the subject) played a role in referral for fertility preservation counselling.
II. How do female patients experience fertility preservation counselling
with a reproductive medicine specialist and subsequent decision-making
on fertility preservation?
Patients who received fertility preservation counselling by a reproductive
medicine specialist, described mostly positive experiences. Room for
improvement was found for patient involvement and support, the counsellor’s
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awareness of patients’ personal importance of specific issues for decisionmaking and the extent to which fertility preservation options offered,
were appropriate for the patient’s individual situation. Negative fertility
preservation counselling experiences were found to be associated with
decisional conflict. In turn, decisional conflict was associated with decision
regret.
III. What are the decisive factors in fertility preservation decision-making
in young women scheduled for gonadotoxic therapy?
During the decision-making process, a higher attributed importance for the
themes ‘Wish to conceive’ and ‘Having a stable partner relationship’ resulted
in a higher uptake of fertility preservation treatment (odds ratio 10.8 and
2.0) while a higher attributed importance for the theme ‘Expected burden of
fertility preservation’ resulted in a lower uptake (odds ratio 0.08).
Additional subgroup analysis showed differences in issues weighed between
the age categories 29 years or younger and 30 years or older. For both groups,
the ‘Wish to conceive (in the future)’ was associated with proceeding with
fertility preservation and the ‘Expected burden of fertility preservation’ with
refraining from fertility preservation. For women aged 29 years or younger,
higher importance for the theme ‘Risk of developing premature ovarian
insufficiency’ was an additional reason to refrain from fertility preservation.
For women aged 30 years or older, higher importance for the themes ‘Risk of
developing premature ovarian insufficiency’, ‘Age’, ‘Having a stable partner
relationship’ and ‘Partner’s opinion’ were additional reasons to proceed with
fertility preservation.

7

IV. What is the methodological quality and content of internationally
available clinical practice guidelines on fertility preservation care in adult
women?
A total of 30 internationally available clinical practice guidelines were identified
and each clinical practice guideline was scored by four international experts
by using the AGREE-II Instrument. A total of six international clinical practice
guidelines scored ≥60% for their ‘rigour of development’ and were selected as
high quality clinical practice guidelines for adult female fertility preservation
care. The content of these six high quality female fertility preservation care
clinical practice guidelines was extracted and reviewed. Differences were
found between the six clinical practice guidelines with regard to the number
of fertility preservation topics they discussed (range 4-12). Furthermore there
were differences found in the number of recommendations provided per
fertility preservation topic (range 0-≥5).
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V. Which guideline-based key recommendations can be selected for high
quality female fertility preservation care?
The recommendations from the six high quality clinical practice guidelines on
female fertility preservation care, identified in the previously described study,
and from the Dutch clinical practice guideline were extracted. A set of eleven
key recommendations for high quality female fertility preservation care,
covering four domains in the female fertility preservation care pathway, was
selected by an expert panel and approved by 91% of the experts. The expert
panel consisted of patients, referrers and counsellors. The four domains were:
‘Risk communication by the oncological healthcare provider’, ‘Referral to a
reproductive medicine specialist for fertility preservation counselling and
collaboration between oncological healthcare provider and reproductive
medicine specialist’, ‘Fertility preservation counselling by a reproductive
medicine specialist’ and ‘Decision-making by the patient’. The eleven key
recommendations and the four domains are shown in Table 1.
Table 1. Selected set of eleven key recommendations for high quality female fertility preservation
care, divided in four domains.
Domain 1: Risk communication
It is the opinion of the workgroup that the oncological healthcare provider should at
least discuss the risk of infertility with the patient, early in the oncological process.
The oncological healthcare provider should inform patients about the consequences
[of the treatment] for their fertility when they have a wish to conceive, and when their
ovaries, uterus and/or hypothalamus/pituitary gland are in the irradiation area (pelvic,
skull, craniospinal irradiation or total body irradiation).
When the oncological healthcare provider has insufficient knowledge about fertility
preservation, he/she should consult an expert colleague.
Domain 2: Referral
It is the opinion of the workgroup that the opportunity of counselling with a
gynaecologist, with expertise in fertility preservation, should be offered to all women
of reproductive age with cancer, who are scheduled to undergo a potential gonadotoxic
treatment.
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Table 1. Continued
Domain 3: Counselling
It is advised to offer IVF with cryopreservation of all embryos to women who are at risk
of becoming infertile due to chemo- or radiotherapy, as an effective and safe method,
when time and circumstances allow for it.
The safety of the woman should be guaranteed by –prior to the execution of a fertility
preservation treatment– executing an individualised selection and risk analysis within
an expert multidisciplinary team. The composition of this team should be specified
in a local protocol and should, at least, consist of the primary oncological healthcare
provider and the treating gynaecologist.
Embryo or oocyte cryopreservation should be discussed with all young women about
to undergo potentially sterilising chemotherapy or pelvic radiation and estimated
as medically fit for the procedure, are expected to be able to tolerate the treatment
regimen, have sufficient time before the commencement of their cancer treatment and,
are informed of the potential risks of hormonal treatment including the risks of cancer
progression.
Prior to performing emergency IVF, the patient should be well-informed about all
aspects of the treatment.
It is the opinion of the workgroup that the gynaecologist should address the following
aspects in fertility preservation counselling:
a. The chance to preserve ovarian and/or uterine function and the chance of
spontaneous pregnancy after cancer treatment.
b. The chance to preserve ovarian and/or uterine function and the chance of pregnancy
when using different fertility preservation methods and expectations for the future.
c. The risks of fertility preservation procedures: delay of cancer treatment, surgery
(laparoscopy, laparotomy), risk of reintroducing the tumour (metastases) after autotransplantation of cryopreserved ovarian tissue, premature menopause after cancer
treatment and unilateral/partial oophorectomy.
d. The conditions to undergo fertility treatment after cancer treatment (number of
years a patient should be relapse-free after curation, posthumous reproduction etc.).
The contracts should also be discussed.
e. Alternatives, such as oocyte donation, gestational surrogacy or adoption.
f. Necessary tests prior to a fertility preservation treatment, such as standard screening
for viral pathogens and STDs.
g. Hormonal screening through blood testing.
h. Possibilities to treat endocrine consequences due to the loss of ovarian function.

7

Domain 4: Decision-making
The decision concerning protecting future fertility should be a shared decision [with
patient and care providers].
It is the opinion of the workgroup that fertility preservation counselling should be
supported with written and/or digital information.
IVF: in vitro fertilisation, STDs: sexually transmitted diseases
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Implications and recommendations for practice

This thesis provides an insight into actual Dutch female fertility preservation
care. The most important conclusion is that there is room for optimization of
several aspects of the female fertility preservation pathway studied in this
thesis and presented within the red box in Figure 1.
First of all, the referral rates for fertility preservation counselling are low
and need to increase. Secondly, fertility preservation counselling needs
optimization, which will lead to a better decision-making process about
fertility preservation treatment. Furthermore, clinical practice guidelines
need to be more visible for clinicians and the quality of these clinical practice
guidelines need to be high so the delivered fertility preservation care will
be of high quality. Finally, clinicians should adhere to the selected key
recommendations since they represent a high quality of fertility preservation
care.
Figure 1. Theoretic female fertility preservation pathway with the focus of this thesis indicated by
the red box.

Increasing referral rates for fertility preservation counselling
Today, the referral rates found, indicate that not all women are being
offered referral for fertility preservation counselling (1-3). The first step
in the referral process is discussing the possibility of premature ovarian
insufficiency or infertility due to gonadotoxic treatment with all girls and
women of reproductive age scheduled for oncological treatment. This should
be addressed by the oncological healthcare providers as soon as possible (4, 5).
Thereafter, all patients should be offered referral to a reproductive medicine
specialist for fertility preservation counselling, unless they explicitly do not
want to (4, 5). If eligible women are not being referred, it must be certain that
this is the patients’ personal choice and not the consequence of patient or
healthcare provider related barriers (1, 2, 6-12).
Several strategies can be used to try to increase referral rates. First of all,
oncological healthcare providers must know which women should be referred
for fertility preservation counselling. In the new Dutch national guideline, the
criteria are described (5). Secondly, oncological healthcare providers should be
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educated about the subject of fertility preservation (13). This education should
focus on up-to-date evidence-based knowledge about fertility preservation
and new developments in the field of fertility preservation, on the presence
of a national clinical practice guideline and on the known barriers for referral
(1, 2, 6, 8-12). Eliminating barriers for referral, such as a lack of knowledge, by
education and better guideline implementation, will increase referral rates.
Furthermore, by educating oncological healthcare providers about known
barriers for referral, they can determine themselves whether these barriers
are also influencing their personal practice.
Another way of increasing referral rates and eliminating barriers for discussing
possible infertility and referral for fertility preservation counselling, might be
by using the services of specialised oncology nurses (6, 14, 15). They usually
have more time available to discuss the subject of infertility in detail and to
answer questions (1, 8). Furthermore, as they will be specifically trained to
discuss these subjects with patients, personal discomfort about discussing
the subject, will not be a barrier (10, 16, 17). Since they will be specialised on the
subject, they will have the opportunity to focus on keeping their knowledge
about fertility preservation up-to-date. Implementing recommendations
from new guidelines will be easier since only a couple of specialised
healthcare providers have to implement them in daily practice. Changes in
the logistics of referral for fertility preservation counselling will only have to
be communicated to one or two specialised nurses in each hospital and can
be implemented easily. Finally, these specialised oncology nurses can have
the role of educator in their own department by informing their colleagues
about the new developments in the field of fertility preservation.

7

A final strategy to stimulate discussions about the risk of infertility and to
explore the patients interest for fertility preservation counselling is the
introduction of a decision aid early in the process after diagnosis (6, 18). The
information provided by the decision aid, can help educate patients about
fertility and the risk for infertility by undergoing a gonadotoxic treatment
(18). Possessing this knowledge, will increase patient empowerment and it
will stimulate both patient and healthcare provider to talk about the subject.
Furthermore, it will help patients to form an opinion about whether or not
they would like to be referred for fertility preservation counselling (9, 18).
Unfortunately, a decision aid applicable for all young adult cancer patients
is not yet available for the Dutch female fertility preservation care setting.
Improving the quality of fertility preservation counselling to prevent
negative experiences
Our study shows that even when patients are referred for fertility preservation
counselling by a reproductive medicine specialist, the care delivered needs
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optimization. Patients reported there was room for improvement for patient
involvement and support, the counsellor’s awareness of patients’ personal
importance of specific issues for decision-making and the extent to which
fertility preservation options offered were appropriate for the patient’s
individual situation (19, 20).
In order to improve patients’ experiences, each fertility preservation
counselling should be a counselling tailored to the needs of that specific
patient. This can be achieved by understanding what issues are important for
the patient, by explaining what fertility preservation options are available and
the (im)possibility of offering them to the patient in their personal situation (9,
21). This tailoring of the fertility preservation counselling to the needs of each
specific patient, will establish an atmosphere in which the patient is an equal
partner in the fertility preservation decision-making process, contributing
to shared decision making (22). Furthermore, it is important for the patient
to feel supported by the counsellor (9, 23). Simply asking patients what they
need to help them in their decision-making process and trying to provide
it, can make a big difference. Improving personalised fertility preservation
counselling can be achieved by educating the counsellors about the possible
needs and wishes of patients. Furthermore, counsellors should learn how
to collect information about the needs of each specific patient and how to
integrate this into their counselling. Again, decision aids can play an important
role. Providing women with a decision aid prior to the fertility preservation
counselling, will give them the chance to gain more general information about
fertility, the risk of losing their fertility because of gonadotoxic treatment and
possible fertility preservation treatment options (9). The decision aid will also
help patients to recognise what specific issues are important to them and
can be discussed with their reproductive medicine specialist. This will help
to personalise the counselling. Furthermore, the patient will feel like she is
more as an equal partner in the conversations because she will have a say in
what will be discussed. Finally, just like using the help of specialised oncology
nurses to increase referral rates, the help of patient navigators specialised
in reproductive medicine can improve patient’ experiences with fertility
preservation counselling.
Preventing decisional conflict and regret
The goal of fertility preservation counselling is making sure that patients make
well-informed choices. Patients usually have a small time frame in which they
have to make important decisions. The level of decisional conflict has to be as
low as possible to ensure a smooth decision-making process. Negative fertility
preservation counselling experiences were found to be associated with higher
levels of decisional conflict. In turn, decisional conflict was associated with
decision regret (19, 24, 25).
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Several issues were found to increase the risk for decisional conflict in patients
who have received fertility preservation counselling (9). Even though it will
not be possible to completely prevent decisional conflict in each patient,
extra attention has to be paid to prevent fertility preservation counselling
of insufficient quality, which could lead to higher levels of decisional conflict.
Besides the fact that a low level of decisional conflict will improve the quality
of life in the patient at the moment of decision making, decisional conflict
is also an indicator for future decision regret (24). Whether or not to start a
fertility preservation treatment, is a patient’s personal choice. However, it is
important that patients do not regret the choices made. If a higher quality of
fertility preservation counselling can minimise the risk of decisional conflict
and indirectly the risk of decision regret, this should be a goal worth striving
for. In the previous section, suggestions were made to prevent negative
experiences with fertility preservation counselling in order to prevent
decisional conflict.
One of the most important strategies to further support the decision-making
process is, again, by using decision aids in which not only information about
fertility and fertility preservation options are presented, but also a tool to
help recognise and prioritise what issues are the most important for patients
(9, 18, 26).
Studies have shown that it is important to provide patients with written
information about fertility preservation to support their fertility preservation
process, which starts right after the diagnosis, so they can re-visit this
information whenever needed (9). A decision aid can fulfil this need, since
not only general information can be included, but also treatment specific
sections, personalising the decision aid.

7

It is not only possible that patients regret the decision to proceed or refrain
from fertility preservation treatment, but patients might also regret the
chosen fertility preservation option. For example, a woman has chosen to
cryopreserve embryos with her male partner. After a couple of years, she
and her partner decide to end the relationship. In this new situation, she will
not be able to use her embryos if she turns out to be infertile, unless her expartner agrees. Therefore, it is important that patients are also made aware
of these type of situations when they have to make decisions. Counsellors
are responsible to discuss these situations with patients as well as pros and/
or cons of different fertility preservation options.
Finally, some patients might benefit from having a consultation with a
specialised psychologist or social worker to help them decide what they need
to make a good decision (9, 27). Counsellors should be aware of this fact and
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should be able to select those patients in order to offer them these extra
consultations. Special training for counsellors to do such, can be helpful.
High quality clinical practice guidelines on the subject of female fertility
preservation
The field of female fertility preservation is rising and dozens of new scientific
papers are being published weekly. For a clinician, it is almost impossible to
keep up with these new findings. Clinical practice guidelines can help guide
clinicians in providing optimal care for their patients.
First of all, in order for these clinical practice guidelines to be used, they
have to be easily accessible. Only then, clinicians can be made aware of their
existence and can be stimulated to use them as much as possible to make
sure they provide up-to-date care. When a new clinical practice guideline
is published, a systematic implementation strategy must be planned and
followed to make sure the guideline will be used and actual changes in care
can be facilitated (28, 29). Organisations that publish these clinical practice
guidelines must make sure that they promote implementation. Furthermore,
they should make sure their guideline is easy to find using mainstream search
engines such as Google, widely used scientific publication data bases such
as Pubmed and through websites and journals visited or read by healthcare
providers caring for these patients. Consulting a specialist in these fields,
might provide some tips and tricks for reaching a greater audience.
Once clinical practice guidelines have been found by clinicians, it is of great
importance that clinicians know that the recommendations in these guidelines
are of high quality. It is essential for organisations that publish clinical practice
guidelines, to have a solid and transparent search protocol, developed with a
specialist in clinical guideline development, to try to guarantee a high quality
clinical practice guideline. Instruments, like the AGREE-II, are easy to use as
a check-list for clinical practice guideline development. After a guideline has
been published, it is important to update it, usually after five years. This will
make it easier for organisations to review all new relevant literature, but it
will also ensure that clinicians using the clinical practice guideline deliver care
based on the most recent scientific data.
Finally, as mentioned before, clinicians should be regularly educated about
the field of fertility preservation including the most recent clinical practice
guidelines. They should be made aware that these up-to-date high quality
clinical practice guidelines represent the best care for their patients. The
recommendations provided in these clinical practice guidelines must be
followed as much as possible.
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Defining high quality female fertility preservation care
What would be the ideal female fertility preservation care for newly
diagnosed young adult cancer patients scheduled to undergo gonadotoxic
treatment? Defining what high quality care is, is the first step in this process.
There are multiple high quality clinical practice guidelines available, however
based on their scope, their recommendations differ, as described earlier in
chapter five of this thesis. This makes it difficult to have a quick overview of
what to do in case a young adult female cancer patient needs a gonadotoxic
treatment. In this thesis, an expert panel, consisting of the main stakeholders
in Dutch fertility preservation care, selected a set of key recommendations
from high quality clinical practice guidelines. These key recommendations
were selected as the most important recommendations for a high quality of
female fertility preservation care.
The manuscript of this study will be published in a high quality peer reviewed
journal, to try to reach as many healthcare providers in the target population
as possible.
Again, oncological healthcare providers and counsellors should be educated
about these key recommendations. They should be stimulated to use these
key recommendations in daily practice to ensure high quality female fertility
preservation care. Future research is needed to evaluate the use this set of
selected key recommendations for optimization of care.

7

Recommendations for future research

This thesis gave insight into different aspects of Dutch female fertility
preservation care and provided the following recommendations:
The referral rates for fertility preservation counselling should increase.
Fertility preservation counselling should be optimized to enable
a better decision-making process about fertility preservation
treatments.
III. The visibility and the quality of clinical practice guidelines for clinicians
should be increased.
IV. Adherence to the selected key recommendations by clinicians should
be stimulated.
I.
II.
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To achieve further optimization of Dutch female fertility preservation care,
additional research questions arise:
I. What are professionals’ barriers and facilitators in female fertility
preservation care?
II. Which quality indicators for female fertility preservation care can be
developed by using the selected set of key recommendations?
III. What is the quality of actual Dutch female fertility preservation care
concerning information provision, referral, counselling and decisionmaking, measured with the developed quality indicators?
IV. Which improvement strategy might overcome professionals’ barriers
in female fertility preservation care? What is the effectiveness of the
implemented improvement strategy on the quality of female fertility
preservation care?
V. What is the effectiveness of the use of decision aids, specialised
oncology nurses or patient navigators in female fertility preservation
care?

Conclusion
Even though female fertility preservation care is gaining more and more
attention in Dutch healthcare, it is far from perfect. The main goal of
this thesis, is to work towards a better quality of life for girls and women
surviving cancer. Defining the population of female patients eligible for
fertility preservation treatment, is necessary to find out whether all women
receive the care they are entitled to. Furthermore, more research is needed
to determine the personal needs of patients during fertility preservation
counselling to make sure the counselling is of high quality. Higher quality
fertility preservation counselling will improve positive experiences, decrease
decisional conflict and by doing so also decrease decision regret. Clinical
practice guidelines need to be easily accessible but first and foremost of high
quality. The most important recommendations for high quality of female
fertility preservation care, can be used in daily practice right away. Finally, by
using these key recommendations to develop quality indicators, the quality
of care can be measured and improved where needed.

190

Binnenwerk Ozlem - Final .indd 190

20-01-20 12:26

Discussion

References
1.

Adams E, Hill E, Watson E. Fertility preservation in cancer survivors: a national
survey of oncologists’ current knowledge, practice and attitudes. Br J Cancer.
2013;108(8):1602-15.

2. Quinn GP, Vadaparampil ST, Lee JH, Jacobsen PB, Bepler G, Lancaster J, et al.
Physician referral for fertility preservation in oncology patients: a national
study of practice behaviors. J Clin Oncol. 2009;27(35):5952-7.
3. Bastings L, Baysal O, Beerendonk CC, Braat DD, Nelen WL. Referral for
fertility preservation counselling in female cancer patients. Hum Reprod.
2014;29(10):2228-37.
4. Oktay K, Harvey BE, Partridge AH, Quinn GP, Reinecke J, Taylor HS, et al.
Fertility Preservation in Patients With Cancer: ASCO Clinical Practice Guideline
Update. J Clin Oncol. 2018;36(19):1994-2001.
5. Dutch registry for clinical practice guidelines in oncology website Oncoline,
2019 [Available from: https://www.oncoline.nl/fertiliteitsbehoud-bijvrouwen-met-kanker].
6. van den Berg M, Baysal O, Nelen W, Braat DDM, Beerendonk CCM, Hermens
R. Professionals’ barriers in female oncofertility care and strategies for
improvement. Hum Reprod. 2019;34(6):1074-82.
7. Goodman LR, Balthazar U, Kim J, Mersereau JE. Trends of socioeconomic
disparities in referral patterns for fertility preservation consultation. Hum
Reprod. 2012;27(7):2076-81.

7

8. Besharati M, Woodruff T, Victorson D. Young Adults’ Access to Fertility
Preservation Services at National Cancer Institute Community Oncology
Research Program Minority/Underserved Community Sites: A Qualitative
Study. J Adolesc Young Adult Oncol. 2016;5(2):187-200.
9. Jones G, Hughes J, Mahmoodi N, Smith E, Skull J, Ledger W. What factors hinder
the decision-making process for women with cancer and contemplating
fertility preservation treatment? Hum Reprod Update. 2017;23(4):433-57.
10. Peddie VL, Porter MA, Barbour R, Culligan D, MacDonald G, King D, et al.
Factors affecting decision making about fertility preservation after cancer
diagnosis: a qualitative study. BJOG. 2012;119(9):1049-57.
11. Quinn GP, Vadaparampil ST, Gwede CK, Miree C, King LM, Clayton HB, et
al. Discussion of fertility preservation with newly diagnosed patients:
oncologists’ views. J Cancer Surviv. 2007;1(2):146-55.

191

Binnenwerk Ozlem - Final .indd 191

20-01-20 12:26

Chapter 7

12. Quinn GP, Vadaparampil ST, King L, Miree CA, Wilson C, Raj O, et al. Impact
of physicians’ personal discomfort and patient prognosis on discussion
of fertility preservation with young cancer patients. Patient Educ Couns.
2009;77(3):338-43.
13. Anazodo A, Laws P, Logan S, Saunders C, Travaglia J, Gerstl B, et al. How can
we improve oncofertility care for patients? A systematic scoping review
of current international practice and models of care. Hum Reprod Update.
2019;25(2):159-79.
14. Cohen L, Hamer J, Helwig C, Fergus K, Kiss A, Mandel R, et al. Formal evaluation
of PYNK: Breast Cancer Program for Young Women-the patient perspective.
Curr Oncol. 2016;23(2):e102-8.
15. Krouwel EM, Nicolai MPJ, van Steijn-van Tol A, Putter H, Osanto S, Pelger RCM,
et al. Fertility preservation counselling in Dutch Oncology Practice: Are nurses
ready to assist physicians? Eur J Cancer Care (Engl). 2017;26(6).
16. Vadaparampil ST, Clayton H, Quinn GP, King LM, Nieder M, Wilson C. Pediatric
oncology nurses’ attitudes related to discussing fertility preservation
with pediatric cancer patients and their families. J Pediatr Oncol Nurs.
2007;24(5):255-63.
17. Quinn GP, Bowman Curci M, Reich RR, Gwede CK, Meade CD, Group EEW, et
al. Impact of a web-based reproductive health training program: ENRICH
(Educating Nurses about Reproductive Issues in Cancer Healthcare).
Psychooncology. 2019;28(5):1096-101.
18. Wang Y, Anazodo A, Logan S. Systematic review of fertility preservation
patient decision aids for cancer patients. Psychooncology. 2019;28(3):459-67.
19. Kim J, Deal AM, Balthazar U, Kondapalli LA, Gracia C, Mersereau JE. Fertility
preservation consultation for women with cancer: are we helping patients
make high-quality decisions? Reprod Biomed Online. 2013;27(1):96-103.
20. Hill KA, Nadler T, Mandel R, Burlein-Hall S, Librach C, Glass K, et al. Experience
of young women diagnosed with breast cancer who undergo fertility
preservation consultation. Clin Breast Cancer. 2012;12(2):127-32.
21. Speller B, Sissons A, Daly C, Facey M, Kennedy E, Metcalfe K, et al. An
evaluation of oncofertility decision support resources among breast cancer
patients and health care providers. BMC Health Serv Res. 2019;19(1):101.
22. Bae JM. Shared decision making: relevant concepts and facilitating strategies.
Epidemiol Health. 2017;39:e2017048.
23. Bastings L, Baysal O, Beerendonk CC, IntHout J, Traas MA, Verhaak CM, et
al. Deciding about fertility preservation after specialist counselling. Hum
Reprod. 2014;29(8):1721-9.

192

Binnenwerk Ozlem - Final .indd 192

20-01-20 12:26

Discussion

24. Peate M, Meiser B, Cheah BC, Saunders C, Butow P, Thewes B, et al. Making
hard choices easier: a prospective, multicentre study to assess the efficacy
of a fertility-related decision aid in young women with early-stage breast
cancer. Br J Cancer. 2012;106(6):1053-61.
25. Peate M, Meiser B, Friedlander M, Zorbas H, Rovelli S, Sansom-Daly U, et al.
It’s now or never: fertility-related knowledge, decision-making preferences,
and treatment intentions in young women with breast cancer--an Australian
fertility decision aid collaborative group study. J Clin Oncol. 2011;29(13):1670-7.
26. Ehrbar V, Urech C, Rochlitz C, Zanetti Dallenbach R, Moffat R, Stiller R, et al.
Randomized controlled trial on the effect of an online decision aid for young
female cancer patients regarding fertility preservation. Hum Reprod. 2019.
27. Logan S, Perz J, Ussher JM, Peate M, Anazodo A. Systematic review of fertilityrelated psychological distress in cancer patients: Informing on an improved
model of care. Psychooncology. 2019;28(1):22-30.
28. Grol R. WM, Eclles M. Improving patient care. The implementation of change
in clinical practice.: Elsevier; 2005.
29. Anazodo A, Laws P, Logan S, Saunders C, Travaglia J, Gerstl B, et al. The
Development of an International Oncofertility Competency Framework: A
Model to Increase Oncofertility Implementation. Oncologist. 2019.

7

193

Binnenwerk Ozlem - Final .indd 193

20-01-20 12:26

8
Binnenwerk Ozlem - Final .indd 194

20-01-20 12:26

CHAPTER 8
Summary

Binnenwerk Ozlem - Final .indd 195

20-01-20 12:26

Chapter 8

Summary
In this thesis, different aspects of a selected part of the fertility preservation
care pathway for young adult female cancer patients were explored. These
aspects ranged from the referral by oncological healthcare providers for
fertility preservation counselling by a reproductive medicine specialist, to
the process of decision-making by patients and defining what high quality
fertility preservation care should cover.
Chapter 1, the General Introduction, provides background information about
cancer in young female patients and infertility as an important side effect
of cancer treatment. The female fertility preservation pathway women go
through and the different aspects which need optimization, are discussed.
Furthermore, the aims of the thesis are outlined.
Cancer treatment can threaten fertility. Unmet informational needs about this
subject can decrease quality of life in young female cancer survivors. Clinical
practice guidelines recommend referral of young female cancer patients
to a reproductive medicine specialist for fertility preservation counselling.
In Chapter 2, changes over time in fertility preservation counselling and
determinants associated with the referral of newly diagnosed female cancer
patients for fertility preservation counselling by a reproductive medicine
specialist were explored. A retrospective observational and questionnaire
study was conducted. Data on all female patients counselled for fertility
preservation at the Radboud university medical center (2001-2013), were
retrieved from medical records. Data on newly diagnosed female cancer
patients aged 0-39 years in the region (2009-2011) were collected from
the Dutch Cancer Registry. Finally, a questionnaire was sent to referring
professionals about their referral practices.
A total of 233 female patients received fertility preservation counselling
between 2001 and 2013. The number of referrals increased over time
and sharp increases were seen around 2009 and 2011, when new fertility
preservation options were introduced. Changes in patient characteristics were
also seen over time with regard to age (younger), relationship status (more
often lacking a stable relationship), diagnosis (more often diagnosis other
than breast cancer, lymphomas or gynaecological malignancies) and expected
infertility risk of the planned gonadotoxic treatment (more often ‘low risk
of ovarian failure’). In 2011, a total of 9.8% of the female cancer patients
diagnosed in the region, were referred for fertility preservation counselling.
Patient characteristics (aged 20-29 years, breast cancer or lymphoma as
diagnosis), as well as healthcare professional related determinants (not
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being a radiotherapist, collaboration with patient’ associations, sufficient
knowledge about where to refer patients, patients’ interest in the subject,
initiating a discussion about the subject) played a positive role in referral for
fertility preservation counselling. The low referral rates and referral disparities
found, indicate that there are opportunities to optimize referral practices and
future research should focus on how to achieve this goal.
Since patients have to make important decisions about fertility preservation
treatment in a small time frame, it is important to deliver high quality fertility
preservation counselling. In Chapter 3, a questionnaire on experiences with
fertility preservation counselling, designed after qualitative research, was
distributed to a cohort of 108 patients who received fertility preservation
counselling between July 2008 and July 2013. Patients were aged ≥16 years,
had either cancer or a benign disease, and required gonadotoxic treatment.
They received fertility preservation counselling at the Radboud university
medical center. Apart from patients’ experiences, patients’ characteristics
at counselling and during follow-up, decisional conflict, and decision regret
after counselling were assessed in the questionnaire.
A total of 64 patients (59.3%) responded to the questionnaire. Patients
indicated room for improvement of fertility preservation counselling.
Negative experiences were associated with decisional conflict regarding the
fertility preservation decision (not enough time for counselling, not having the
opportunity to ask all questions during fertility preservation counselling, not
feeling supported by the counsellor during decision-making, not all applicable
options were discussed, benefits and disadvantages of fertility preservation
options were not clearly explained). Decisional conflict was related to decision
regret. Subgroup analysis in the group of patients counselled after 2011 who
did not try to conceive (n=33), revealed that patients’ experiences remained
negatively associated with decisional conflict for two items (not enough time
for counselling, not having the opportunity to ask all questions during fertility
preservation counselling). Decisional conflict remained related to regret. More
attention should be paid to optimize care for patients’ receiving fertility
preservation counselling. Counsellors should be aware of the associations
between patients’ experiences with fertility preservation counselling,
decisional conflict, and decision regret.

8

To optimize fertility preservation counselling, it is important to understand
the fertility preservation decision-making process patients go through. In
Chapter 4, the fertility preservation decision-making process was explored
more in depth and decisive factors in the fertility preservation decisionmaking process in young adult women scheduled for gonadotoxic therapy,
were identified. By using a mixed methods methodology, a questionnaire
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developed after qualitative research involving a selected group of five
women who previously received fertility preservation counselling, was sent
to 143 female patients who had received fertility preservation counselling
(1999-July 2013) and to whom at least one fertility preservation option was
offered. Patients had received fertility preservation counselling in a setting
where financial factors did not play a role. They were aged ≥ 16 years at the
time of the questionnaire and were scheduled for gonadotoxic treatment.
The relationship between patients’ baseline characteristics, their attributed
importance to relevant importance items and their fertility preservation
choices was investigated.
After five interviews, 28 importance items for fertility preservation decisionmaking were identified and included in our questionnaire. Of these 28
importance items, 24 items could be clustered into seven importance
themes. A total of 87 patients (61%) responded to our questionnaire. After
performing a multivariable logistic regression analysis, proceeding with
fertility preservation was related to higher attributed importance during
fertility preservation decision-making to the theme ‘Wish to conceive (in
the future)’ (odds ratio 10.8, 95% confidence interval 3.5-34.4) and the item
‘Having a stable partner relationship’ (odds ratio 2.0, 95% confidence interval
1.0-4.1), while higher attributed importance to the theme ‘Expected burden
of fertility preservation’ during fertility preservation decision-making (odds
ratio 0.08, 95% confidence interval 0.02-0.3) more often resulted in refraining
from treatment. Differences in issues weighed were found between age
categories 29 years or younger and 30 years or older. For both groups, the
‘Wish to conceive (in the future)’ was associated with proceeding with fertility
preservation and the ‘Expected burden of fertility preservation’ with refraining
from fertility preservation. For women aged 29 years or younger (n=47), higher
attributed importance to the theme ‘Risk of developing premature ovarian
insufficiency’ was an additional reason to refrain from fertility preservation.
For women aged 30 years or older (n=40), higher attributed importance to
the themes ‘Risk of developing premature ovarian insufficiency’, ‘Age’, ‘Having
a stable partner relationship’ and ‘Partner’s opinion’ were additional reasons
to proceed with fertility preservation.
The wish to conceive and the expected burden of fertility preservation
treatment should be discussed carefully with patients during fertility
preservation decision-making, either by the referring healthcare provider or
by the reproductive medicine specialist. Furthermore, in order to deliver high
quality patient-centred care, the development of tools to explore patients’
wish to conceive and tools to provide clear information about the burden of
fertility preservation is needed.
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Clinical practice guidelines help guide healthcare providers in delivering
the most up-to-date care for patients. In Chapter 5, the methodological
quality and content of internationally available clinical practice guidelines
on fertility preservation care in adult women were reviewed. Internationally
available clinical practice guidelines were identified after conducting an
extensive literature search and consulting (inter)national key experts. The
methodological quality of each clinical practice guidelines was appraised by
an (inter)national panel of four experts by using the Appraisal of Guidelines
for Research and Evaluation (AGREE)-II Instrument. The content of the
best clinical practice guidelines, scoring ≥60% for the domain ‘Rigour of
development’ of the AGREE-II Instrument, was extracted and categorised
according to their topic.
Thirty of the 1,808 documents found, were included. Differences were found
with respect to the type of organisation who developed and published the
clinical practice guideline (a reproductive medicine/obstetrics/gynaecological
society, an oncological society or a multidisciplinary society), the scope of the
clinical practice guideline, the methodological quality of the clinical practice
guideline and the content of the clinical practice guideline. Six of these 30
clinical practice guidelines scored ≥60% for their ‘Rigour of development’
and were selected as high quality clinical practice guidelines for adult female
fertility preservation care. The number of fertility preservation related topics
discussed by these six clinical practice guidelines ranged from 4-12. The
number of recommendations provided by the clinical practice guidelines on
these topics varied. The number of topics to which ≥5 recommendations were
dedicated ranged from 0-4 between clinical practice guidelines.

8

Clinical practice guidelines on the subject of fertility preservation care are
available, but there is room for improvement in quality and content. Although
written for use in daily practice, the clinical practice guidelines can also be
used to develop tools to monitor the quality of current fertility preservation
care or to evaluate future improvement initiatives.
To measure the quality of actual fertility preservation care, but also to
measure the impact of strategies implemented to optimize the quality of
care, a measuring tool is needed. The first step of this process is to define
high quality fertility preservation care. In Chapter 6, a set of guidelinebased key recommendations for high quality female fertility preservation
was selected by using the Delphi method. First, recommendations from
six high quality international clinical practice guidelines and the Dutch
clinical practice guideline were extracted. The extracted recommendations
were divided in four domains in the female fertility preservation pathway:
‘Risk communication by the oncological healthcare provider’, ‘Referral to a
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reproductive medicine specialist for fertility preservation counselling and
collaboration between oncological healthcare provider and reproductive
medicine specialist’, ‘Fertility preservation counselling by a reproductive
medicine specialist’ and ‘Decision-making by the patient’. Thereafter, they
were scored, per domain, on their importance for high quality fertility
preservation care in two online Delphi rounds by a multidisciplinary, national
fertility preservation expert panel, consisting of patients, referrers, and
counsellors. Finally, the selected key recommendations were presented for
approval in a third online questionnaire round. Differences in perspectives
between subgroups of the expert panel were analysed.
The expert panel (n=86) selected eleven key recommendations for high
quality female fertility preservation care from a total of 43 recommendations.
Key recommendations in the domains ‘Risk communication by the oncological
healthcare provider’ and ‘Referral to a reproductive medicine specialist for
fertility preservation counselling and collaboration between oncological
healthcare provider and reproductive medicine specialist’ focused on
information provision and offering referral to a reproductive medicine specialist
to female cancer patients. Regarding the ‘Fertility preservation counselling by
a reproductive medicine specialist’ domain, key recommendations focused
on all aspects of counselling including different methods, safety, pros and
cons. In the ‘Decision-making by the patient’ domain, key recommendations
focused on shared decision-making and supporting the decision with written
information. The final set of key recommendations was approved by 91% of
the experts. Differences in perspectives were found between subgroups,
particularly patients found recommendations regarding decision-making
and information provision more important.
The selections of this set of key recommendations is the first important step
towards the development of an instrument to measure the quality of female
fertility preservation care.
In Chapter 7, the General Discussion, the outlines of the thesis and the results
of the research questions are addressed. We provide recommendations for
optimization of female fertility preservation care. For each recommendation,
the implications for practice are discussed and various suggestions are
made to facilitate the optimization of care. Finally, we conclude the General
Discussion with some recommendations for future research.
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Samenvatting
In dit proefschrift zijn verschillende fasen van fertiliteitspreservatie zorg voor
jongvolwassen vrouwen met kanker geëvalueerd. Deze fasen variëren van
de verwijzing door een oncologisch zorgverlener naar een gynaecoloog voor
fertiliteitspreservatie counseling tot het keuzeproces van patiënten en het
definiëren van wat goede kwaliteit van fertiliteitspreservatie zorg is.
In hoofdstuk 1 wordt achtergrondinformatie gegeven over kanker bij jonge
patiënten en het risico op onvruchtbaarheid als een belangrijke bijwerking van
de kankerbehandeling. Het fertiliteitspreservatie zorgpad met de verschillende
fasen die verbetering behoeven wordt bediscussieerd. Tenslotte worden de
doelen van dit proefschrift beschreven.
De behandeling van kanker kan de vruchtbaarheid bedreigen. Als de
informatievoorziening over het risico op onvruchtbaarheid onvoldoende is,
kan dit bij jonge vrouwen leiden tot een verminderde kwaliteit van leven
na de kankerbehandeling. Richtlijnen adviseren daarom jonge vrouwen
met kanker te verwijzen naar een gynaecoloog voor fertiliteitspreservatie
counseling. In hoofdstuk 2 wordt beschreven welke veranderingen in
verwijzingen voor fertiliteitspreservatie counseling werden gezien door de
tijd heen. Ook wordt bekeken welke determinanten gerelateerd zijn aan de
verwijzing naar een gynaecoloog voor fertiliteitspreservatie counseling. Dit
is gedaan door middel van een retrospectieve, observationele vragenlijst
studie. Er werden data verzameld met behulp van dossieronderzoek onder
alle vrouwelijke patiënten die fertiliteitspreservatie counseling hebben gehad
in het Radboudumc (2001-2013). Ook werden data opgevraagd bij het IKNL
over alle vrouwelijke patiënten van 0-39 jaar die met kanker gediagnosticeerd
zijn in de Radboudumc regio van 2009 tot 2011. Tenslotte werd een vragenlijst
over verwijsgewoonten verzonden naar alle zorgverleners die patiënten naar
het Radboudumc hebben verwezen voor fertiliteitspreservatie counseling.

8

Tussen 2001 en 2013 hebben in totaal 233 vrouwelijke patiënten
fertiliteitspreservatie counseling gehad. Het aantal verwijzingen steeg
gedurende de jaren, met snelle stijgingen rond 2009 en 2011, toen nieuwe
fertiliteitspreservatie behandelingen werden geïntroduceerd. Door de
jaren heen werden ook veranderingen gezien in de karakteristieken van de
verwezen patiënten zoals leeftijd (steeds jonger), relationele status (steeds
vaker geen stabiele partnerrelatie), diagnose (steeds vaker een diagnose
anders dan borstkanker, lymfoom of gynaecologische kanker) en verwacht
risico op onvruchtbaarheid door de geplande kankerbehandeling (steeds
vaker ‘laag risico op ovarieel falen’). In 2011 werd slechts 9,8% van alle jonge
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vrouwelijke patiënten die gediagnosticeerd waren met kanker in de regio,
verwezen voor fertiliteitspreservatie counseling. Zowel bepaalde patiënt
gerelateerde karakteristieken (20-29 jaar oud, diagnose borstkanker of
lymfoom) als zorgverlener gerelateerde karakteristieken (geen radiotherapeut
zijn, samenwerken met patiëntverenigingen, voldoende kennis hebben
over waar patiënten naartoe verwezen moeten worden, veel patiënten
hebben die vragen naar het onderwerp, zelf het gesprek over het onderwerp
initiëren) speelden een positieve rol bij het verwijzen van patiënten
voor fertiliteitspreservatie counseling. Het lage verwijspercentage en de
verschillen in verwijzing op basis van bepaalde karakteristieken geven aan
dat er mogelijkheden zijn om de verwijzingen te optimaliseren. Toekomstig
onderzoek zou zich moeten richten op hoe dit kan worden bereikt.
Patiënten moeten onder tijdsdruk belangrijke keuzes maken over een
fertiliteitspreservatie behandeling. Daarom is het belangrijk dat de counseling
van deze groep patiënten van goede kwaliteit is. In hoofdstuk 3 worden de
ervaringen van patiënten met fertiliteitspreservatie counseling beschreven.
Er werd een vragenlijst verzonden naar 108 patiënten die tussen juli 2008
en juli 2013 fertiliteitspreservatie counseling hebben gehad. Deze vragenlijst
is ontwikkeld na kwalitatief onderzoek. Patiënten die de vragenlijst kregen
moesten aan enkele criteria voldoen: ze waren 16 jaar of ouder, kregen een
behandeling voor kanker of een goedaardige ziekte die hun vruchtbaarheid
kon schaden en kregen fertiliteitspreservatie counseling in het Radboudumc.
Naast vragen over ervaringen met de counseling, werd ook gevraagd naar
ervaringen met het maken van een keuze; decisional conflict (de mate van
moeite bij het maken van een keuze) en decision regret (het hebben van spijt
over een gemaakte keuze).
In totaal hebben 64 patiënten de vragenlijst ingevuld (59.3%). Patiënten
waren over het algemeen tevreden met de fertiliteitspreservatie counseling,
maar gaven aan dat er ruimte was voor verbetering. Negatieve ervaringen
(onvoldoende tijd voor counseling, niet de kans hebben om alle vragen te
stellen tijdens de counseling, zich niet gesteund voelen door de counselor bij
het maken van een keuze, het niet bespreken van alle fertiliteitspreservatie
behandelingen die van toepassing zijn en het niet duidelijk bespreken van de
voor- en nadelen van fertiliteitspreservatie behandelingen) waren gerelateerd
aan een hogere mate van decisional conflict bij het maken van een keuze over
fertiliteitspreservatie. Decisional conflict was gerelateerd aan decision regret.
In een subgroep van patiënten die na 2011 waren gecounseld en tot dan toe
niet hadden geprobeerd om zwanger te worden (n=33), werden resultaten
gevonden die vergelijkbaar waren met de totale studiepopulatie, namelijk
de relatie tussen negatieve patiënt ervaringen met decisional conflict en de
relatie tussen decisional conflict en decision regret.
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Er moet meer aandacht komen voor het verbeteren van de zorg voor
patiënten die fertiliteitspreservatie counseling krijgen. Counselors moeten
zich bewust zijn van de relatie tussen de ervaringen van patiënten met
fertiliteitspreservatie counseling en decisional conflict en decision regret.
Om de fertiliteitspreservatie counseling te kunnen optimaliseren, is het
belangrijk om het keuzeproces van patiënten te begrijpen. In hoofdstuk 4
wordt het fertiliteitspreservatie keuzeproces en factoren die een rol spelen
in dit keuzeproces in kaart gebracht.
Voor dit onderzoek is de mixed method methodologie gebruikt. Een
vragenlijst werd ontwikkeld na kwalitatief onderzoek bij een groep van vijf
patiënten die in het verleden fertiliteitspreservatie counseling hebben gehad.
Hierna werd de vragenlijst verstuurd naar 143 patiënten van 16 jaar of ouder
aan wie tenminste één fertiliteitspreservatie behandeling was aangeboden
tijdens counseling (1999-juli 2013). De relatie tussen patiënt karakteristieken,
het belang dat patiënten hechtten aan verschillende items voor de keuze en
hun fertiliteitspreservatie keuzes werd onderzocht.
Na vijf interviews werden 28 belangrijke items voor het fertiliteitspreservatie
keuzeproces geïdentificeerd en geïncludeerd in de vragenlijst. Van deze 28
belangrijke items konden er 24 worden geclusterd in zeven verschillende
thema’s.
In totaal hebben 87 patiënten (61%) de vragenlijst ingevuld. Er werden
multivariabele logistische regressie analyses verricht. Het wel kiezen voor een
fertiliteitspreservatie behandeling was gerelateerd aan een hoger gehechte
waarde aan het thema ‘Kinderwens (in de toekomst)’ (odds ratio 10.8, 95%
betrouwbaarheidsinterval 3.5-34.4) en aan het thema ‘Het hebben van
een stabiele relatie’ (odds ratio 2.0, 95% betrouwbaarheidsinterval 1.0-4.1),
terwijl een hoger gehechte waarde aan het thema ’Verwachte belasting van
fertiliteitspreservatie behandeling’ tijdens het keuzeproces vaker resulteerde
in het afzien van een fertiliteitspreservatie behandeling (odds ratio 0.08, 95%
betrouwbaarheidsinterval 0.02-0.3).

8

Er werden verschillen gevonden tussen de leeftijdscategorieën 29 jaar
of jonger en 30 jaar of ouder met betrekking tot wat tegen elkaar werd
afgewogen.
Voor patiënten van 29 jaar of jonger (n=47) gold dat een hoger gehechte
waarde aan het thema ‘Risico op het ontwikkelen van premature ovariële
insufficiëntie’ een extra reden was om van een fertiliteitspreservatie
behandeling af te zien. Voor patiënten van 30 jaar of ouder (n=40) gold dat
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een hoger gehechte waarde aan de thema’s ‘Risico op het ontwikkelen van
premature ovariële insufficiëntie’, ‘Leeftijd’, ‘Het hebben van een stabiele
relatie’ en ‘De mening van partner’ extra redenen waren om wel te kiezen
voor een fertiliteitspreservatie behandeling.
De kinderwens en de verwachte belasting van een fertiliteitspreservatie
behandeling moeten goed besproken worden met patiënten tijdens het
fertiliteitspreservatie keuzeproces, ofwel door de verwijzer, ofwel door een
gynaecoloog gespecialiseerd in voorplantingsgeneeskunde. Om kwalitatief
goede patiëntgerichte zorg te kunnen geven, zouden hulpmiddelen
ontwikkeld moeten worden waarmee de kinderwens helder uitgevraagd kan
worden en waarmee duidelijke informatie over de verwachte belasting van
een fertiliteitspreservatie behandeling gegeven kan worden.
Richtlijnen helpen behandelaren bij het leveren van zorg die gebaseerd is
op de meest recente wetenschappelijke kennis. In hoofdstuk 5 wordt de
methodologische kwaliteit en de inhoud van internationaal beschikbare
richtlijnen over fertiliteitspreservatie zorg voor jonge vrouwen met kanker
(vanaf 18 jaar) onderzocht. Internationaal beschikbare richtlijnen werden
geïdentificeerd na een uitgebreide zoekstrategie en na het raadplegen van
(inter)nationale sleutelfiguren binnen de fertiliteitspreservatie zorg. De
methodologische kwaliteit van elke richtlijn werd gescoord door een (inter)
nationaal panel van vier experts met behulp van het ‘Appraisal of Guidelines
for Research and Evaluation (AGREE)-II Instrument’. De aanbevelingen van
de beste richtlijnen, die 60% of meer scoorden op het domein ‘Rigour of
development’ van het AGREE-II Instrument, werden geïdentificeerd en
ingedeeld op basis van het onderwerp.
In totaal werden dertig van de 1808 gevonden documenten geïncludeerd in de
studie. Er werden verschillen gevonden tussen de richtlijnen met betrekking
tot de organisatie die het heeft ontwikkeld en gepubliceerd (een oncologische
organisatie, een voorplantingsgeneeskunde/obstetrische/gynaecologische
organisatie of een multidisciplinaire organisatie), het onderwerp van de
richtlijn, de methodologische kwaliteit en de inhoud. Zes van de dertig
richtlijnen scoorden 60% of meer op het domein ‘Rigour of development’ en
werden geselecteerd als richtlijnen van hoge kwaliteit. Er was tussen deze
zes richtlijnen ook variatie in het aantal fertiliteitspreservatie gerelateerde
onderwerpen (vier tot twaalf), het aantal aanbevelingen per onderwerp en
het aantal onderwerpen waarover vijf of meer aanbevelingen werden gedaan
(nul tot vier).
Concluderend zijn richtlijnen over fertiliteitspreservatie zorg beschikbaar,
maar is er ruimte voor verbetering van de kwaliteit en inhoud ervan. Hoewel
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richtlijnen zijn geschreven voor het gebruik in de dagelijkse praktijk, kunnen
ze ook gebruikt worden als hulpmiddelen om de kwaliteit van de huidige zorg
te monitoren of om toekomstige verbeterstrategieën te evalueren.
Om de kwaliteit van de huidige fertiliteitspreservatie zorg én van het
effect van geïmplementeerde verbeterstrategieën te kunnen meten, is
een meetinstrument nodig. De eerste stap in de ontwikkeling van een
meetinstrument is definiëren wat goede kwaliteit van fertiliteitspreservatie
zorg is. In hoofdstuk 6 wordt met behulp van de Delphi methode een set van de
meest belangrijke aanbevelingen geselecteerd uit beschikbare richtlijnen door
een nationaal expert panel. Eerst werden de aanbevelingen uit de Nederlandse
richtlijn en uit zes internationale richtlijnen over fertiliteitspreservatie zorg die
van hoge kwaliteit waren bestudeerd en werden de aanbevelingen verdeeld
in vier domeinen uit het fertiliteitspreservatie zorgpad: ’Risico communicatie
door de oncologisch behandelaar’, ‘Verwijzing naar een gynaecoloog
gespecialiseerd in voortplantingsgeneeskunde voor fertiliteitspreservatie
counseling en samenwerking tussen oncologisch behandelaar en
de gynaecoloog gespecialiseerd in voortplantingsgeneeskunde’,
‘Fertiliteitspreservatie counseling door een gynaecoloog gespecialiseerd in
voortplantingsgeneeskunde’ en ‘Het maken van een keuze door patiënte’.
Hierna werden de aanbevelingen, per domein, gescoord op het belang
voor een hoge kwaliteit van fertiliteitspreservatie zorg tijdens twee online
Delphi rondes. Dit werd gedaan door een multidisciplinair, nationaal
fertiliteitspreservatie expert panel bestaande uit verwijzers, counselors en
patiënten. Tenslotte werd de set van meest belangrijke aanbevelingen ter
goedkeuring gepresenteerd aan het panel tijdens een derde online vragenlijst
ronde. Daarnaast werden verschillen in mening tussen de subgroepen van het
expert panel onderzocht.

8

Het expert panel (n=86) selecteerde een set van elf belangrijke aanbevelingen
voor een goede kwaliteit van fertiliteitspreservatie zorg voor jonge vrouwen
met kanker uit een totaal van 43 aanbevelingen. De aanbevelingen in
de domeinen ’Risico communicatie’ en ‘Verwijzing’ gingen over het
verstrekken van informatie over het risico op onvruchtbaarheid en het
aanbieden van een verwijzing naar een gynaecoloog gespecialiseerd in
voortplantingsgeneeskunde aan vrouwen met kanker. In het domein
‘Fertiliteitspreservatie counseling’ gingen de aanbevelingen over alle aspecten
van de counseling inclusief het bespreken van de verschillende behandelingen,
de veiligheid en de voor- en nadelen van de verschillende behandelingen. In
het domein ‘Het maken van een keuze door patiënte’ gingen de aanbevelingen
over ‘shared decision-making’ en het ondersteunen van de keuze met
geschreven of online informatiemateriaal. De uiteindelijke set met belangrijke
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aanbevelingen werd goedgekeurd door 91% van de experts. Verschillen in
mening werden gezien tussen de verschillende subgroepen van experts. Met
name patiënten vonden de aanbevelingen over het maken van een keuze en
over het verstrekken van informatie belangrijker dan verwijzers en counselors.
Deze geselecteerde set van meest belangrijke aanbevelingen is de eerste
stap richting het ontwikkelen van een meetinstrument voor kwaliteit van
fertiliteitspreservatie zorg. Door het betrekken van zowel patiënten als
verwijzers en counselors is de set van aanbevelingen goed gebalanceerd,
valide en heeft deze een hoge aanvaardbaarheid. In de toekomst kan hiermee
het effect van verbeterstrategieën gemeten worden waardoor de kwaliteit
van zorg en uiteindelijk daarmee de kwaliteit van leven na kanker voor jonge
vrouwen verbeterd kan worden.
In hoofdstuk 7 worden de doelen van dit proefschrift en de resultaten van
de onderzoeksvragen besproken. Er worden aanbevelingen gedaan voor het
optimaliseren van de fertiliteitspreservatie zorg voor jonge vrouwen met
kanker. Voor elke aanbeveling wordt de implicatie voor de dagelijkse praktijk
besproken en worden verschillende suggesties gedaan om het optimaliseren
van de zorg te faciliteren. Tenslotte wordt dit hoofdstuk afgesloten met enkele
aanbevelingen voor toekomstig onderzoek.
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Research data management

Research data management
This thesis contains five studies of which three are based on the results of
human studies. These were conducted in accordance with the principles of
the Declaration of Helsinki. The medical and ethical review board Committee
on Research Involving Human Subjects Region Arnhem Nijmegen, Nijmegen,
the Netherlands has given approval to conduct these studies, when patients
were involved.
This project will be stored on the Radboudumc, department server: H:\\
Umcfs049\verlgyndata$\Onderzoek\VPG-FP-Ozlem.
All studies described were (partially) questionnaire based. The paper data
were stored in the department archive (Radboudumc, room M325.01.202),
closet number 38. All paper data were entered into the computer by use of
SPSS (SPSS Inc., Chicago, Illinois, USA). The original files were saved together
with the definitive research file used for the manuscript to provide evidence of
the activities that has altered the original data. The privacy of the participants
in this study is warranted by use of encrypted and unique individual subject
codes. This code correspondents with the code on the patient- and physicians
booklets. The code was stored separately from the study data in an SPSS file
(SPSS Inc., Chicago, Illinois, USA).
The patient data for the analyses of the studies as presented in chapter
2, 3, and 4 will be stored on the departments’ H-drive (H: \\Umcfs049\
verlgyndata$\Onderzoek\VPG-FP-Ozlem) in SPSS and/or Excell format:
(chapter 2) Data Referral stuk, (chapter 3) Data Experiences stuk, (chapter 4)
Data Decision making stuk. The data for Chapters 5 and 6 are also is stored
on the departments’ H-drive (H:\\Umcfs049\verlgyndata$\Onderzoek\VPGFP-Ozlem).
The data will be saved for 15 years after termination of the study (June 1, 2015).
Using these patient data in future research is only possible after a renewed
permission by the patient. The datasets analysed during these studies are
available from the corresponding author on reasonable request.
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Curriculum Vitae
Özlem Baysal werd op 10 oktober 1987 in het toenmalig Sint Radboud
Ziekenhuis te Nijmegen geboren als de oudste van de drie dochters van Ali
Baysal en Rabiye Deniz. Ze groeide op in Nijmegen. Na het behalen van het
gymnasium diploma op het Dominicus College te Nijmegen in 2006, kon zij
direct starten met de opleiding Geneeskunde aan de Radboud Universiteit
te Nijmegen.
Tijdens de coschappen groeide de belangstelling voor het vak Verloskunde en
Gynaecologie en zo kwam het dat ze haar senior coschap liep op de afdeling
Verloskunde en Gynaecologie van het Jeroen Bosch Ziekenhuis te Den Bosch.
Aan het einde van haar coschappen kwam zij in contact met Dr. L Bastings
en haar promotie onderzoek ‘Improving female fertility preservation care’.
Vanaf dat moment begon zij mee te werken aan verschillende onderzoeken
binnen deze onderzoekslijn.
In september 2013 studeerde ze af als basisarts en begon fulltime als artsonderzoeker aan haar promotie traject bij Prof. Dr. D.D.M Braat, Dr. C.C.M.
Beerendonk en Dr. W.L.D.M. Nelen. Het eindresultaat hiervan ligt nu voor u.
Vanaf 2016 combineerde Özlem haar onderzoek met verschillende klinische
banen. In 2016 begon ze als arts-assistente Verloskunde en Gynaecologie in
het Jeroen Bosch Ziekenhuis te Den Bosch. In 2017 startte ze met haar baan
als vaccinatie arts bij Thuisvaccinatie.nl en sinds juni 2018 is zij werkzaam als
arts assistente op de afdeling Klinische Genetica in het Radboudumc.
In haar vrije tijd is Özlem vaak te vinden bij vrienden, familie of gewoon thuis
op de bank. Ze is sinds 2004 samen met Marco en zij wonen in Lent.

211

Binnenwerk Ozlem - Final .indd 211

20-01-20 12:26

PhD Portfolio

PhD portfolio
Name PhD candidate & Department:
Graduate School:			
PhD period:				
Promotor(s):			
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Ö. Baysal, Obstetrics and Gynaecology
Radboud Institute for Health Sciences
15-09-2013 – 16-08-2019
Prof. dr. D.D.M. Braat
Dr. C.C.M. Beerendonk, Dr. W.L.D.M. Nelen

Training activities
I. Courses & Workshops
- Introduction course for new employers of the Radboudumc
- Endnote Workshop
- Pubmed introduction course
- Pubmed course for advanced users
- RIHS PhD Council workshop ‘Poster design and presentation’
- RIHS introduction course
- ESHRE pre-congress course ‘Fertility preservation in women:
Facts and dilemmas’
- Scientific Integrity
- Biometrics course
- eBROK course
- The art of presenting science
- Academic writing
- ESHRE pre-congress course ‘Academic authorship program –
The A to Z of research: From study design to publication:
how to get it right’
II. Seminars & lectures
- Theme meetings ‘Women’s cancer’
- Online EHSRE campus course ‘Fertility preservation: from technique
to implementation in clinical practice’

Year(s)

ECTS

2013
2014
2014
2014
2014
2014

0.4
0.1
0.1
0.1
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1.2

2014
2014
2014/2015
2015
2014/2015
2014/2015
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3
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1.6
4
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0.4

2013-2016

0.7

2014

0.4

III. Symposia & congresses
- Wim Schellekens symposium
- Space 4 AYA
- ESHRE congress, poster presentation
- 46th Gynaecongres, oral presentation
- ESHRE congress, poster presentations
- Theme meetings ‘Women’s cancer’, oral presentation
- ESHRE congress, oral presentation

2013
2014
2014
2014
2015
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2016

0.1
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0.5
0.5
0.5
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0.5

IV. Other
- Reviewing scientific papers
- Journal club/scientific meetings at the department

2015/2016
2013/2016

0.2
2

V. Lecturing
- Compassion 4 AYA
- Lecture for medical students
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2015

0.25
0.1

VI. Supervision of internships / other
- Supervision of Honours programme students
- Supervision of research internship Medical student J. Hamilton
- Supervision of research internship Biomedical Sciences student F. Beldman

2015
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2016

1
1
1

Teaching activities

Total

23.2
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Dankwoord

Dankwoord
Het laatste hoofdstuk, mijn boekje is af. Achteraf gezien was het schrijven
van dit dankwoord misschien wel de moeilijkste opgave. Dit proefschrift was
er nooit geweest zonder de hulp en steun van velen. Ik wil iedereen die een
bijdrage heeft geleverd ontzettend bedanken en ik hoop dat het me enigszins
lukt om mijn dankbaarheid goed over te brengen in geschreven tekst.
Allereerst wil ik de patiënten en de zorgverleners bedanken voor hun bijdrage
aan de verschillende onderzoeken. Zonder hen was het niet mogelijk geweest
om de fertiliteitspreservatie zorg in kaart te brengen of om aanbevelingen te
doen voor de toekomst.
Mijn promotieteam van powervrouwen, wat ben ik trots om jullie mijn
promotieteam te mogen noemen! Bedankt dat jullie me deze kans hebben
geboden.
Prof. dr. D.D.M. Braat, beste Didi, aan jou een keer per maand vertellen hoe
alle studies ervoor stonden, maakte het voor mij ook weer overzichtelijk. Je
hebt me altijd het gevoel gegeven dat dit boekje echt af zou komen, ook als
ik daar zelf minder zeker over was. Bedankt voor je fijne begeleiding!
Dr. C.C.M. Beerendonk, beste Ina, gedurende mijn promotietraject heb jij met
je scherpe klinische blik iedere studie naar een hoger niveau weten te tillen.
Als ik aan fertiliteitspreservatie denk, zie ik jou voor me. In de tijd dat ik het
afronden van mijn proefschrift probeerde te combineren met een klinische
baan, wat niet geheel soepel verliep, is jouw voorstel om met regelmaat weer
af te spreken mijn redding geweest. Bedankt voor alles.
Dr. W.L.D.M. Nelen, beste Willianne, zonder jou was dit proefschrift er niet
geweest. Ik weet nog precies hoe bizar ik het vond dat je me een baan
aanbood als arts-onderzoeker, zo vlak voor ik mocht afstuderen. Ik zag mezelf
niet als een onderzoeker, jij gelukkig wel. Wat heb ik veel geleerd van je en
wat waren onze wekelijkse besprekingen kostbaar, zowel op professioneel als
persoonlijk vlak. Jouw levenservaring en adviezen hebben me meer dan eens
uit de brand geholpen. Ik ben blij dat we onze besprekingen tegenwoordig
met enige regelmaat voortzetten in Lent. Bedankt voor je vertrouwen, je
interesse en een luisterend oor.
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Geachte leden van de manuscriptcommissie, geachte prof. dr. W.T.A. van der
Graaf, prof. dr. M.J.P. Wensing en prof. dr. C.B. Lambalk, hartelijk dank voor
het beoordelen van dit proefschrift. Alle leden van de corona wil ik graag
bedanken voor het vervullen van hun taak als opponent bij mijn verdediging.
Lieve Lobke, ergens eind 2012 (!) stuurde jij me een email die mij hier heeft
gebracht. Of ik al een wetenschappelijke stage plek had gevonden want
anders kon jij wel hulp gebruiken. Die stage plek had ik al, maar ik kwam je
toch helpen. Uiteindelijk heb ik je onderzoekslijn mogen overnemen en mocht
ik je paranimf zijn, wat een eer! Bedankt voor je begeleiding, de samenwerking
en je vriendschap (in een soort van chronologische volgorde)!
Beste mede-auteurs en studenten, zonder jullie hulp en feedback was dit
proefschrift niet geweest wat het nu is. Bedankt voor jullie inbreng en inzet!
Graag wil ik al mijn ex-collega’s van de afdeling Verloskunde en Gynaecologie
van het Jeroen Bosch ziekenhuis en Thuisvaccinatie.nl bedanken voor de
gezelligheid, de leermomenten, de levenservaringen en jullie oprechte
interesse in mijn onderzoeken.
Als een echte Nijmeegse zeg ik met enige regelmaat gekscherend:
‘Waalbrug is thuiskomen’. Maar zo voelde de afdeling Klinische Genetica
van het Radboudumc ook. Ik mag me nu ruim een jaar onderdeel van jullie
team noemen en wat word ik daar gelukkig van! Ondanks dat ik niet bij de
Klinische Genetica promoveer, hebben jullie een grote bijdrage geleverd. Beste
Tjitske en Carlo, toen ik aangaf dat ik drastisch iets moest veranderen om dit
proefschrift af te kunnen krijgen, hebben jullie me die ruimte gegeven. Zie
hier het resultaat!
Ik wil jullie allemaal en in het bijzonder mijn collega arts-assistenten, bedanken
voor alles. Jullie hebben me de afleiding, maar ook de steun gegeven die ik de
afgelopen maanden nodig had. Wie had gedacht dat het vormgeven en laten
drukken van een proefschrift nog zoveel tijd in beslag zou nemen?! Mijn leed
werd verzacht door de playlist van de Backstreet Boys en jullie lieten me lekker
mijn gang gaan. We gaan het goed vieren met z’n allen en vergeet niet: jullie
hebben een eer hoog te houden! De Genetica opent de dansvloer!
Beste medewerkers van het secretariaat Verloskunde en Gynaecologie,
bedankt voor jullie hulp! Wilma, wat ben je toch van onschatbare waarde
voor de afdeling! Volgens mij heb ik je geen enkele vraag kunnen stellen, die
je niet kon beantwoorden voor me.
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Beste Kiki en Sharon, soms leek het niet mogelijk, maar toch lukte het jullie
om een gaatje voor me te vinden in overvolle agenda’s, bedankt!
Ondanks dat ik al een tijdje geen vaste onderzoeker meer was in de
onderzoekstuin, voelde het altijd vertrouwd als ik weer even langskwam.
De nieuwe generatie onderzoekers, bedankt daarvoor! De oude
generatie onderzoekers, wat hebben we het toch gezellig gehad! Borrels,
taartmomentjes, skiweekenden, kerst-lunches, weekendjes weg, congressen,
nagels lakken tijdens werktijd (ik zal geen namen noemen), baby’s knuffelen:
te veel leuke momenten om op te noemen die ik voor geen goud had willen
missen, bedankt!
Mijn lieve geneeskunde vrienden, de meesten van jullie ken ik al sinds de
allereerste werkgroep. Inmiddels zijn we met aanhang en de nieuwe generatie
erbij uitgegroeid tot een ware bende van ellende! Ons groepje heeft door
de jaren heen verschillende benamingen gehad, ieder met geweldige
herinneringen die eraan zijn verbonden en zeer fout beeldmateriaal. Zonder
jullie had ik de volgende life events gemist: Liselotte en haar cavia, de Rimini
reis en de vraag aan welke kant van de straat de zee ligt, de Salou reis met
een privé-les synchroonzwemmen wat resulteerde in veel aandacht van
de badmeester en een neus vol zwembadwater, het Tequila-laafje op de
verjaardag van Heleen en Petra, een ski-reis in Frankrijk waarbij ik zonder enige
ervaring per ongeluk bovenaan een rode piste stond en naar beneden moest,
het stijlen van de haren van Jefte met als resultaat blaren op de vingers, de
beste tijd als coassistent omdat een groot deel van jullie in dezelfde co-groep
zat, de Texel reis waarbij ik de ware betekenis van zadelpijn leerde kennen,
het Sinterklaas dobbelspel met elke keer weer hilarische taferelen, de bruiloft
van Jefte in de V.S. en de oprichting van de campert club, whale watching in
IJsland waar ik de enige echte Viking bleek te zijn, de bruiloft van Jamilla in
Colombia en mijn constante angst voor muggen en diarree, de bruiloft van
Robin waar werd gedacht dat iedereen uit Limburg elkaar begroet met ‘Alaaf’,
de bruiloft van Petra waar we het gehele dorpsplein hebben overgenomen, de
geboorte van Matthieu en Seph en nog zo ontzettend veel meer. We hebben
bewezen dat aan de andere kant van de wereld wonen, geen belemmering
is voor vriendschap, de Whatsapp berichten worden gewoon iets later
beantwoord. Heleen, bedankt voor ‘Solomon met de Sudocrème’ en ‘Erik
doe rustag’! Jamilla, met jou is het nooit saai, je bedenkt elke keer weer iets
bizars! Jefte, mijn importeur van producten uit de V.S., zonder jou zat mijn
make-up een stuk minder mooi! Kitty, bedankt voor jouw vaak statistisch
significante rol in al onze foute verhalen! Petra, je bent alles wat ik niet ben:
sportief, gezond met je voeding, een huisarts. Bedankt voor je doortastende
vragen op belangrijke momenten in mijn leven.
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Robin, door jou talent schatten mijn patiënten me nog steeds jonger in dan
ik ben en vragen ze me wanneer ik zal ‘afstuderen’. Bedankt dat je nooit te
beroerd bent om dat hele eind deze kant op te rijden om af te spreken.
Mijn lieve paranimfen Heleen en Michelle, wat ben ik blij dat jullie vandaag
naast mij staan! Lieve Heleen, mijn geneeskunde vriendinnetje van het eerste
uur. We lijken helemaal niet op elkaar (zowel uiterlijk als innerlijk), maar het
werkt gewoon. Lieve Michelle, een betere opvolgster had de onderzoekslijn
fertiliteitspreservatie niet kunnen krijgen. Zie vandaag als een generale
repetitie voor je eigen promotie.
Lieve Tine, ook als je het niet had geëist, had ik je hier in mijn dankwoord
vernoemd. Ik ken je al zo verschrikkelijk lang, dat ik soms kan voorspellen
wat je gaat zeggen of doen. Jij en je familie zijn inmiddels ook mijn familie
geworden. Andersom hoor jij bij het meubilair van huize Baysal. Als ik ’s nachts
iets of iemand nodig heb, kan ik bij jou terecht. Waar Tine is, is Özlem ook en
andersom. Ik kan niet in woorden uitdrukken hoeveel jij voor mij betekent.
Bedankt voor alles wat je tot nu toe voor me hebt gedaan, voor je steun en
alvast bedankt voor alles wat nog gaat komen. Op naar de volgende 25 jaar
vriendschap!
Mijn lieve zusjes Öznur en Eylem, mijn partners in crime. Als wij drie iets
bedenken, dan regelen we het en we regelen het goed. Ik ben zo ontzettend
trots op de vrouwen die jullie zijn geworden. Bedankt dat jullie altijd achter
me staan, wat ik ook doe. Voor jullie ga ik door het vuur.
Lieve papa en mama, zonder jullie was ik nergens. Alles wat heb en kan, heb
ik aan jullie te danken. Siz benim herşeyimsiniz.
Mijn Marco, jij maakt mij gelukkig. Dit boekje is ook van jou.
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openbare verdediging van
mijn proefschrift
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om 10:30 uur precies in de Aula
van de Radboud Universiteit
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U bent van harte welkom
bij deze plechtigheid

Özlem Baysal
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