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Breast cancer is the most prevalent type of cancer in ǁomen. In the Eetherlands͕ every one 
in eight ǁomen ǁill get breast cancer at some point during her life. dhe yearly incidence 
of breast cancer is ϭϮ.ϬϬϬ. Kf these ϭϮ.ϬϬϬ neǁ cases͕ about Ϯϱй involve premenopausal 
ǁomen͕ and ϴͲϭϮй are ǁomen betǁeen ϭϴͲϰϬ years old. Indicating that yearly͕  about ϵϲϬ 
ǁomen betǁeen ϭϴͲϰϬ years old receive a diagnosis of breast cancer in the Eetherlands΀ϭ΁.  
 dreatment options for breast cancer consist of surgical removal of the tumor͕  oŌen 
complemented ǁith systemic chemotherapy ;adũuvant or neoͲadũuvantͿ to make sure 
there are no remaining cancer cells elseǁhere in the body. In case of hormone receptor 
positive types of breast cancer͕  ǁhen the tumor groǁth is initiated by high levels of female 
hormones in the body ;estrogen͕ progesteroneͿ͕ treatment can also be supplemented 
ǁith hormonal therapy. ,ormonal treatment for breast cancer involves daily oral intake 
of hormone supplements to suppress natural menstrual cycles͕ and thereby preventing 
tumor groǁth. In general͕ hormonal therapy is given for at least ϯͲϱ years aŌer Įnishing 
ǁith the chemotherapy treatment. 
 Due to the above mentioned treatment options͕ the survival chance for breast 
cancer is high. FiveͲyear survival rates have increased to up to ϵϬй ΀ϭ͖Ϯ΁. ^ince survival 
chances have increased͕ Ƌuality of life aŌer treatment has become more important for 
patients΀ϯ͖ϰ΁. For many young ǁomen͕ fertility is an important aspect of Ƌuality of life 
΀ϱͲϳ΁. hnfortunately͕  the improved treatment options ;involving chemotherapy ǁith oŌen 
aggressive alkylating agents such as cyclophosphamideͿ can have a negative eīect on 
fertility΀ϯ͖ϴ͖ϵ΁͕ especially ǁhen given to ;͞older͟ but still beloǁ age ϰϬͿ ǁomen ǁith less 
ovarian reserve΀ϭϬ΁. In case of hormonal therapy there is no direct gonadotoǆic eīect 
of treatment͕ but due to the relatively long treatment period͕ the natural decrease of 
a ǁomen s͛ ovarian reserve must be taken into account. dherefore͕ interest in fertility 
preservation ;FPͿ has increased͕ so that patients may both survive the cancer͕  and ;try toͿ 
remain fertile aŌer treatment.

Fertility preservation options
In the Eetherlands͕ it is possible to try to preserve fertility by cryopreserving embryos͕ 
cryopreserving ovarian tissue and cryopreserving oocytes. 

Cryopreservation of embryos
Cryopreservation of embryos is up till noǁ the most successful option to preserve fertility 
before start of oncologic treatment. For many years͕ the techniƋue has been used in 
regular fertility treatment for couples ǁith problems geƫng pregnant. ^ince ϮϬϬϱ it is 
performed for oncologic indications as ǁell. In the Eetherlands͕ for cryopreservation of 
embryos it is necessary that patients have a male partner. In other countries͕ donor sperm 
can be used as ǁell. dhe treatment consists of an in vitro fertiliǌation ;ivfͿ treatment͕ aŌer 
ǁhich embryos are cryopreserved. dhe ivf treatment involves the folloǁing. First͕ patients 
receive hormonal stimulation to increase the number of oocytes that can be harvested. 
dhis involves inũecting themselves ǁith hormones ;follicle stimulation hormone ʹ  F^,͕ and 
a gonadotrophic releasing hormone agonist ;GnZ,ͿͲagonist to doǁn regulate ovulationͿ͕ 
for a period of tǁo ǁeeks folloǁing

Breast cancer, treatment and fertility

Proefschrift 6-5-14 groene tab-5mm.indd   10 6-5-2014   15:09:30



ϭϭ

their last menstruation. Inũections can be done either intramuscularly or subcutaneously in 
the abdomen. ,ormone levels are controlled very strictly͕  ǁith an ultrasound of the ovaries 
and blood samples every other day.  Kn day ϭϮ͕ the patient receives an eǆtra inũection ǁith 
GnZ, to induce ovulation ǁithin ϯϲ hours. AŌer these ϯϲ hours the oocytes are harvested 
and tried to be fertiliǌed ǁith the male sperm. All fertiliǌed oocytes ;embryosͿ that are 
matured up to ϴ cells are cryopreserved at Ͳϭϵϲo Celsius. then the patient has Įnished 
her oncologic treatment͕ embryos can be thaǁed and placed in the uterus ǁith the hope 
a pregnancy ǁill occur. Cryopreservation of embryos has a success rate of about ϮϬй per 
embryo͕ ǁhich is the highest of all FP options΀ϭϭ΁. ,oǁever͕  since hormonal stimulation is 
reƋuired͕ the procedure of obtaining and cryopreserving the embryos takes at minimum 
betǁeen tǁo and siǆ ǁeeks ;depending on in ǁhich phase of the menstrual cycle a ǁoman 
is at diagnosisͿ͕ ǁhich is not alǁays possible ǁith respect to the oncologic treatment that 
has to start. 

Cryopreservation of ovarian tissue
Cryopreservation of ovarian tissue is available in the Eetherlands since ϮϬϬϮ. dhis 
techniƋue is performed in four hospitals in the Eetherlands. tith this techniƋue͕ one of 
the ovaries is surgically removed ;laparoscopic surgery under general anesthesiaͿ. dhe 
ovarian corteǆ ;the outer layer of the ovaryͿ is then cut into pieces ;ϭϬǆϭǆϱmmͿ that are 
froǌen in vials at Ͳϭϵϲo Celsius. Kncologic treatment can start ǁithin ϮͲϯ days aŌer surgery. 
then oncologic treatment is Įnished͕ the pieces of ovarian tissue can be thaǁed and 
replaced in the remaining ovary͕  ǁhere revasculariǌation ǁill restart a cell cycle in the 
replaced tissues͕ hopefully leading to a menstrual cycle again.  A natural pregnancy may 
then be a possibility. At this moment͕ Ϯϰ children have been born ǁorldǁide aŌer thaǁing 
and replacing ovarian tissue ΀ϭϮͲϭϳ΁. ^ince it is not knoǁn hoǁ oŌen tissue is replaced͕ a 
success rate of the treatment cannot be deĮned. In the Eetherlands͕ the Įrst replacement 
of ovarian tissue took place in Eovember ϮϬϭϮ. At this moment it has been done three 
times. Eo pregnancies have been reported yet in the Eetherlands͕ but in one ǁoman the 
menstrual cycle has returned.

Cryopreservation of oocytes
Cryopreservation of oocytes is available in the Eetherlands since ϮϬϭϭ͕ and is performed 
in tǁelve hospitals. >ike cryopreservation of embryos͕ it involves hormonal stimulation 
to increase the number of oocytes to harvest. ,oǁever͕  the harvested oocytes are noǁ 
froǌen immediately instead of being fertiliǌed Įrst. Cryopreservation of oocytes reƋuires 
special freeǌing protocols compared to embryo cryopreservation͕ because oocytes are 
very susceptible to the freeǌing process due to their siǌe͕ plasma membrane permeability 
and chromosomal structure ΀ϭϴ͖ϭϵ΁. dhe sloǁͲfreeǌing protocols used in cryopreservation 
of embryos ǁould cause oocytes to form ice crystals and get damaged. dherefore a so 
called fastͲfreeǌing protocol is used to cryopreserve oocytes͕ ǁhich took years to be 
developed. At this moment͕ cryopreservation of oocytes is still eǆperimental. dhe success 
rate is about ϯͲϱй per oocyte΀ϮϬ΁.

C
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Ovarian suppression
Another option is ovarian suppression ǁith medication ;GnZ, antagonistsͿ during 
chemotherapy treatment. It is thought that by suppressing the ovaries͕ oocytes ǁill not 
be in division during chemotherapy so chemotherapy cannot damage them. ,oǁever͕  
this has yet to be proven. Zesults of studies on the eīectiveness of this techniƋue are still 
ambiguous ΀Ϯϭ͖ϮϮ΁. dherefore this techniƋue is only oīered in research seƫngs in some 
Dutch hospitals.

Most fertility preservation techniƋues have to be performed in the short time frame 
betǁeen diagnosis of cancer and start of the oncologic treatment. dhe decision ǁhether 
or not to pursue FP has therefore to be made shortly aŌer the diagnosis of breast cancer. 
Kbviously͕  at this moment there are many competing demands for patients ǁith regard to 
decisions about oncologic treatments and precautions that have to be made before start of 
this treatment ;buying a ǁig͕ special diets͕ head cooling͕ etcͿ. Furthermore͕ emotions may 
be of great signiĮcance at this moment. ,earing about possible chemotherapy induced 
infertility on top of the diagnosis of cancer͕  and conseƋuently being forced to think about 
a future child ǁish ǁill not make this process easier. It means another decision to make͕ 
and more information to absorb.

A preference sensitive decision
^ince there is from medical perspective no best fertility preservation option͕ the decision 
ǁhether or not to pursue in fertility preservation is considered preference sensitive΀Ϯϯ΁͕ 
indicating that a form of shared decision making should be adopted betǁeen patients 
and clinicians. Clinicians should inform patients about all options so that patients can 
form preferences͕ and together ǁith the clinician ;or multiple clinicians from diīerent 
disciplinesͿ decide ǁhat the best treatment option is. ,oǁever͕  the information provision 
necessary for this is oŌen lacking ΀ϮϰͲϮϴ΁. It seems that the developments in FP techniƋues 
are going faster than incorporation of these developments in the information provision for 
patients. 

Information provision about fertility preservation
Kver the last decades it has been noticed that information provision about FP is not 
suĸcient. Information provision is oŌen late or not at all͕ and referral for FP inadeƋuate 
΀Ϯϱ͖Ϯϳ͖Ϯϵ͖ϯϬ΁. then information is provided͕ it is not alǁays presented in a neutral and 
obũective ǁay ΀ϯϭ΁. 
 Clinicians͛ barriers for providing information are a lack of knoǁledge ΀Ϯϴ͖ϯϮ͖ϯϯ΁͕ the 
diĸcult timing and compleǆity of the information ΀Ϯϴ͖ϯϰ΁͕ disease characteristics ΀ϯϮ͖ϯϱͲ
ϯϳ΁͕ and the eǆperimental character and ethical issues regarding the treatments ΀Ϯϴ͖ϯϮ͖ϯϯ΁. 
then clinicians do provide patients ǁith information͕ the ǁay they communicate the 
options is of great importance. In preference sensitive decisions͕ it is important that the 
information provision to patients is not already steered into the direction of one of the 
treatment options. Peddie et al ;ϮϬϭϮͿ found the ǁay in ǁhich information is provided to 
patients to be a barrier for patients to undergo fertility preservation ΀ϯϭ΁. Patients had the 
feeling that oncologists steered them already in a direction of not undergoing FP. 
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Clinicians felt ũustiĮed to do this because of their belief in urgent need for oncologic 
treatment instead of FP͕  the eǆperimental character of the FP options͕ and the chance 
that the oncologic treatment does not harm fertility ΀ϯϭ΁.  
 It has been found that not receiving information about FP͕  or not pursuing it might 
lead to more regret͕ loǁer physical Ƌuality of life and trends of loǁer psychological Ƌuality 
of life for cancer survivors͕ than ǁhen they do receive information or pursue FP ΀ϯϴ΁. 
dhus indicating a need for adeƋuate information about FP. Internationally͕  a feǁ studies 
have been conducted on eǆperiences ǁith information provision about FP and on hoǁ to 
improve information provision ΀ϮϰͲϮϲ͖ϯϵͲϰϮ΁. ^ince then͕ several  informational sources͕ 
mainly in brochureͲformat͕ have been developed internationally ΀ϰϯ΁. zet͕ it still seems 
that information provision ;and especially ǁith regard to decision making about FPͿ is not 
alǁays suĸcient. Kbviously͕  in the information provision about FP there is still some room 
for improvement leŌ.

Possibilities for improving information provision; the role of a decision 
aid 
In case of preference sensitive decisions͕ such as that about FP͕  decision aids ;DAsͿ are 
oŌen good alternatives to provide patients ǁith information and help them in decision 
making΀Ϯϯ΁. DAs are tools that provide at minimum some information about the ;medicalͿ 
problem͕ possible solutions including an option to ǁait and see͕ information about risks 
and uncertainties͕ and a balanced overvieǁ of advantages and disadvantages of each 
option΀ϰϰ΁. It is thought that͕ ǁith a DA͕ patients can make up their mind before the 
consultation͕ ǁhich facilitates decision making ǁith the physician. Decision aids can͕ for 
eǆample͕ be leaŇets͕ booklets͕ CDͲZKMs͕ or ǁebsites. Many ;types ofͿ DAs have proven 
to be eīective in increasing knoǁledge͕ reducing decisional conŇict͕ and increasing 
satisfaction ǁith the decision΀ϰϰ΁. 
 In order to decide͕ it is important that patients are aǁare of their oǁn values and 
their opinions on the treatment options. ^ome DAs therefore contain values clariĮcation 
methods ǁhich are meant to implicitly or eǆplicitly clarify a patients͛ personal values 
in order to facilitate decision making processes. In implicit value clariĮcation͕ patients 
value the treatments aŌer reading or vieǁing information in the DA ;nonͲinteractive 
and passiveͿ. In eǆplicit values clariĮcation͕ patients are asked to actively consider the 
importance of beneĮts and risks of the treatments or options͕ in order to structure and 
provide insights in hoǁ values aīect decision making ;interactive͖ e.g. rating optionsͿ΀ϰϱ΁. 
Eǆplicit values clariĮcation methods come in many diīerent formats͕ ǁith diīerent ǁays 
of rating the importance of beneĮts and risks ΀ϰϲ͖ϰϳ΁͕ e.g. by comparing beneĮts and risks 
of one treatment option at the time͕ or comparing diīerent treatment options ǁith each 
other΀ϰϳ΁. For implicit clariĮcation͕ sometimes narratives of other patients are used ǁith 
ǁhom one can identify oneself ΀ϰϴͲϱϬ΁. ,oǁever͕  there is much ǁe do not knoǁ about the 
eīectiveness of various speciĮc DA aspects ;such as values clariĮcation methodsͿ͕ since 
the feǁ studies that have tried to assess this͕ have diīerent results ΀ϰϳ͖ϱϭͲϱϰ΁. A revieǁ 
on DAs in general concluded that more research is needed to study speciĮc aspects of 
DAs ΀ϱϱ΁. Moreover͕  it might be the case that the eīectiveness of ;certain aspects ofͿ DAs 
diīers in diīerent situations or diseases΀ϱϰ΁.  
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dherefore͕ it is recommended to study the eīectiveness of DAs͕ and speciĮc features͕ in 
the seƫng for ǁhich it ǁas originally developed͕ and to not ũust rely on eīects found in 
other studies or populations.
 hnfortunately͕  many ;eīectiveͿ DAs or interventions are infreƋuently used in 
clinical care aŌer trial periods are over΀ϱϲ΁. In order to prevent this from happening͕ it 
is important to involve possible end users in developing DAs. In case of a DA about FP 
these ǁould for eǆample be patients and clinicians. Involvement of end users is deemed 
necessary͕  not only for their eǆpert opinion on content and feasibility͕  but also to create 
aǁareness of the eǆistence of the DA͕ and to motivate them to use the DA once it ǁould 
become publicly available. Involving endͲusers at an early stage of development may 
facilitate implementation and maintenance of the DA in clinical practice.

Objectives and outline of this thesis
In the Eetherlands͕ information provision about fertility preservation ;FPͿ for young 
ǁomen ǁith breast cancer is not suĸcient. ^ince an increasing number of Dutch breast 
cancer patients ǁill face this preferenceͲsensitive decision each year͕  there is a clear 
need for improvement of information provision about FP. dhe overall aim of this thesis 
is therefore to ;aͿ develop and ;bͿ evaluate a Decision Aid ;DAͿ about FP that is targeted 
to improve information provision and decision making about FP for young ǁomen ǁith 
breast cancer. 
 dhis thesis describes consecutively the development and evaluation of such a 
DA ǁith values clariĮcation eǆercise ;sCEͿ. As part of the development͕ ǁe conducted 
Ƌualitative intervieǁs ǁith patients ǁho had received a counseling consultation about 
fertility preservation in the past (chapter 2). dhe primary aim of this needs assessment ǁas 
to evaluate the information provision as it ǁas͕ and to Įnd starting points for development 
of improved information. ^ubseƋuently͕  ǁe developed a draŌ DA and presented it to 
healthy ǁomen͕ patients and clinicians in order to test acceptability and understandability 
(chapter 3). Eeǆt͕ ǁe presented it to a Delphi panel of patients and clinicians in order to 
determine an optimal procedure of informing patients ;ǁith use of the DAͿ relevant for 
the implementation of the DA in clinical practice (chapter 4). 
 Before evaluating eīectiveness of the DA in neǁly diagnosed patients (chapter 7)͕ 
eǆperiments ǁere conducted ǁith healthy participants (chapter 5)͕ and a validation study 
ǁas carried out for one of the Ƌuestionnaires to be used as outcome measure in the actual 
eīect evaluation (chapter 6).  dhe primary aim of chapter 5 ǁas to assess the eīectiveness 
of the sCE in the DA͕ in a population of healthy ǁomen ǁho made a hypothetical decision 
about FP. dhe primary aim of chapter 6 ǁas to validate the Zeproductive Concerns 
^cale as a measure for reproductive concerns in Dutch ǁomen ǁith breast cancer. dhis 
instrument for oncologic populations at risk for infertility is increasingly used ǁorldǁide͕ 
but has never been validated internationally. By assessing the psychometric properties 
of the instrument in Dutch breast cancer patients ǁe ǁere able to use it as a validated 
measure to investigate reproductive concerns of Dutch breast cancer patients in our eīect 
evaluation ;ZCdͿ of the DA (chapter 7). 
 dhe primary aim of chapter 7 ǁas the eīect evaluation of the DA in recently 
diagnosed breast cancer patients. Patients ǁere randomiǌed to the DA or information 
brochures͕ and completed Ƌuestionnaires at three measurement moments ;diagnosis͕
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ϲ ǁeeks later͕  ϲ months laterͿ. te assessed decision making outcomes ;such as decisional 
conŇict͕ knoǁledgeͿ͕ decision making processes ;such as preparation for decision 
makingͿ and health outcomes ;such as reproductive concerns͕ Ƌuality of lifeͿ. ^econdarily͕  
respondents ǁere compared to a historical control group ǁho received no information 
additional to counseling͕ to assess the eīect of both information sources in addition to 
counseling only.
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Background It is not ǁell knoǁn hoǁ ǁomen receiving counseling consultation about 
fertility preservation ;FPͿ in the Eetherlands perceive the information provision about and 
referral for FP in the oncology seƫng. dhe aim of this study ǁas to Ƌualitatively eǆplore 
ǁomen s͛ eǆperiences ǁith the ;process ofͿ information provision about the gonadotoǆic 
eīects of cancer treatment and about FP and the decisionͲmaking process͕ and to obtain 
their recommendation for improvements. 
Methods ^emiͲstructured intervieǁs ǁith female cancer patients ǁho had received a 
counseling consultation on FP ;at ϭϴͲϰϬ years of ageͿ. 
Results dhirtyͲfour intervieǁs ǁere held ;response rate ϲϰйͿ. Information provision 
ǁas considered to be important. Kverall͕ ǁomen ǁere satisĮed ǁith the timing and the 
content of the information͕ but ǁomen ǁere less positive about the need to be assertive 
to get information͕ and the multiplicity of decisions and actions to be carried out in a very 
short time frame. 
Conclusions Information provision on gonadotoǆic eīects of cancer treatment and 
about FP ǁas overall deemed suĸcient͕ timely and important. tomen recommended 
standardiǌation of the information provision͕ improvement of communication among 
clinicians and medical centers͕ and availability of FPͲspeciĮc patient information materials 
in order to improve future information provision processes.  

Abstract
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Introduction
Due to improvements in oncologic treatment͕ survival for ǁomen ǁith cancer has 
increased. hnfortunately͕  oncologic treatment is associated ǁith decreased fertility or 
infertility͕  as a result of direct gonadotoǆic eīects of treatment or a delay in childbearing 
until aŌer treatment is complete ΀ϭͲϯ΁. dhe risk of treatmentͲinduced infertility depends 
on ǁomen s͛ age͕ and type and dosage of the oncologic treatment ΀ϰ΁.
  Infertility or concerns about fertility due to cancer treatment can be very 
distressing͕ leading to a decreased Ƌuality of life ΀ϱͲϵ΁. dherefore͕ interest in fertility 
preservation ;FPͿ has risen. Currently͕  the techniƋues available include embryo and 
oocyte cryopreservation͕ ovarian tissue cryopreservation and ovarian suppression or 
Ͳtransposition. Eǆcept for embryo cryopreservation͕ FP techniƋues are still eǆperimental. 
 Despite an increasing number of studies͕ and guidelines from the Eetherlands 
΀ϭϬ΁͕ Europe ΀ϭϭ΁͕ and the hnited ^tates of America ΀ϰ͖ϭϮ΁ demonstrating the need for 
discussion of fertility related issues ǁith cancer patients͕ only about ϯϬͲϳϱй of the female 
cancer patients of fertile age report having discussed these issues ǁith the oncologist 
΀ϭϯͲϭϳ΁. Furthermore͕ the information provision and the process of referral are oŌen 
inadeƋuate ΀ϭϱ͖ϭϴ͖ϭϵ΁͕ and not all ǁomen are satisĮed ǁith all aspects of the information 
provision ΀ϮϬ͖Ϯϭ΁. 
 ^uĸcient and clear information is necessary to enable eīective patient decision 
making. Involvement of patients in decision making is especially important in deciding on 
treatments ǁith possible longͲterm conseƋuences for Ƌuality of life͕ such as gonadotoǆic 
and FP treatments. It has been found that not receiving suĸcient information about FP͕  not 
seeing a fertility specialist͕ and deciding to ͞ǁait and see͟ ;eǆpectant managementͿ ǁere 
related to more regret and decisional conŇict ΀ϮϮ͖Ϯϯ΁. Furthermore͕ receiving counseling 
about reproductive loss and pursuing FP has been found to be associated ǁith less regret͕ 
greater physical YK> and trends of greater psychological YK> ΀Ϯϰ΁.
 At this moment͕ it is not knoǁn ǁhether the information ǁomen in the Eetherlands 
receive about FP is suĸcient for them to engage in decision making ǁith their physicians. 
dherefore it is necessary to eǆplore patient s͛ eǆperiences ǁith the current information 
provision about FP and ǁith the decision making process.  
 dhis study describes the eǆperiences of ǁomen ǁho had received at least one 
counseling consultation on FP in relation to the procedure of information provision 
and decision making about FP͕  and their recommendations for improvement of these 
processes. Zesearch Ƌuestions ǁere͗ 
   ϭͿ that are ǁomen s͛ eǆperiences ǁith the information provided to them 
        in the past about gonadotoǆic eīects of oncologic therapy and about FP͍
   ϮͿ that are ǁomen s͛ eǆperiences ǁith the process of information provision and    
        decision making about FP͍
   ϯͿ ,oǁ do ǁomen think the information provision and decisionͲmaking 
        processes can be improved͍
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Methods
Sample 
^ince :uly ϮϬϬϮ techniƋues have been available at the >eiden hniversity Medical Center 
;>hMCͿ to cryopreserve ovarian tissue͕ and since Kctober ϮϬϬϱ to cryopreserve embryos 
on oncologic indication. From ϮϬϬϮ Ͳ ϮϬϬϳ͕ these techniƋues ;FPͿ ǁere discussed ǁith 
ϲϭ ǁomen at risk for gonadotoǆic eīects of oncologic treatment. tomen ǁere eligible 
for this study ǁhen they had had at least one counseling consultation about FP betǁeen 
ϮϬϬϮ and ϮϬϬϳ͕ as registered in a >hMC database for FP͕  ǁere betǁeen ϭϴͲϰϬ years of 
age at the time of the counselling͕ and had suĸcient knoǁledge of the Dutch language. 
Eligible ǁomen ǁere approached by means of a personal invitation leƩer͕  signed by a 
team of gynecologists. dǁo ǁeeks aŌer the leƩer ǁas sent they ǁere contacted by phone 
to make an appointment for the intervieǁ. Kur study ǁas approved by the Medical Ethical 
CommiƩee of the >hMC.

Data collection
Data ǁas collected by means of retrospective semiͲstructured intervieǁs betǁeen 
Eovember ϮϬϬϳ and April ϮϬϬϴ. dhe topic list for the intervieǁs is presented in Boǆ ϭ. 
Demographic characteristics ǁere both obtained during the intervieǁ ;Boǆ ϭͿ and by 
medical record searches ;type of malignancy͕  type of cryopreservationͿ. 
All intervieǁs ǁere conducted at the ǁomen s͛ homes or at the >hMC ;depending on 
the ǁomen s͛ preferenceͿ by a researcher not involved in the treatment or counseling 
of the ǁomen ;E:Ϳ͕ one intervieǁ ǁas conducted by a clinician ;>>Ϳ. Both intervieǁers 
had acƋuired their intervieǁ skills during medical training. dhey ǁere not involved in the 
treatment of the ǁomen they had intervieǁed. 

Data analysis
All intervieǁs ǁere audiotaped͕ transcribed͕ and content coded. Yualitative data ǁas 
analyǌed using EvivoΠ soŌǁare. For the Ƌualitative analysis ǁe relied on the steps identiĮed 
as the Frameǁork Approach ΀Ϯϱ΁͕ indicating identiĮcation of themes ;a frameǁorkͿ using 
our a priori coding scheme as a frameǁork ;based on the structuring of the intervieǁ 
Ƌuestions͖ Boǆ ϭͿ. Zespondents ǁere anonymiǌed in the analysis. dhe Įrst ĮŌeen intervieǁs 
ǁere deductively content coded by tǁo independent researchers thus building an a 
priori code book ;MG and ZBͿ. At that point no neǁ codes emerged͕ and one researcher 
continued coding the other intervieǁs using the a priori code book ;MGͿ. Additionally͕  
speciĮc subthemes and subcodes ǁere allocated to the initial coding. ^ubthemes ǁere 
double coded in all intervieǁs ;ZB͕ MGͿ to ensure reliability. Dissimilarities in coding ǁere 
continuously discussed and adapted based on consensus͕ in order to Įnd the code that 
best described the eǆperiences of the respondents. dhe deĮnite coding scheme ǁith all its 
subcodes ǁas checked ǁith the other proũect members. Interpretations of the data ǁere 
discussed Įrst by tǁo researchers ;MG͕ ZBͿ͕ and secondly in the proũect group. 
In order to compare responders and nonͲresponders͕ a nonͲresponse analysis ǁas 
conducted on data regarding demographic or medical characteristics͕ using ^P^^ version 
ϭϲ.Ϭ. 
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Results
FiŌyͲthree ǁomen ǁere eligible and invited for the study ;Figure ϭͿ. dhirteen ǁomen 
;ϮϱйͿ refused to participate͕ siǆ did not respond to the invitation ;ϭϭйͿ. Zeasons for 
refusal ǁere no interest in participating in the study ;nсϱͿ͕ lack of time ;nсϯͿ or unknoǁn 
;nсϱͿ. Eventually͕  thirtyͲfour intervieǁs ;response rateс ϲϰйͿ ǁere held ǁith an average 
duration of ϱϭ min. ;sdсϭϳ͖ range͗ Ϯϯ ʹ ϴϴ min.Ϳ. Mean time since the counseling session 
ǁas Ϯϰ months ;sdсϭϯͿ. ^igniĮcantly more ǁomen in the response group ;nс Ϯϴ͕ ϴϮйͿ 
ǁere diagnosed ǁith breast cancer ;χ2;Ϯ͕ϱϯͿсϭϭ.Ϯϯ͖ pсϬ.ϬϬϭͿ͕ than in the nonͲresponse 
group ;nсϭϭ͕ ϱϴйͿ. Ktherǁise no signiĮcant diīerences ǁere found betǁeen responders 
and nonͲresponders in demographic and medical characteristics.

Box 1. Topic list

Demographic characteristics
Date of birthͬ partner statusͬ parityͬ pregnanciesͬ mensesͬ oncologic treatmentͬ 
desire for children ;yesͬnoͬmaybeͿ

Information provision about treatment induced infertility & fertility preservation 
(FP)
Can you describe ǁhen and by ǁhom the information provision about FP ǁas initiͲ
ated͍ that is your opinion about the moment chosen to inform you͍ that is your 
opinion about the information received͍ that is your opinion about the converͲ
sation͕ and the ǁay the information ǁas given to you͍ that eīect did receiving 
information have on you͍ ,oǁ important did you think receiving information about 
FP ǁas at that time͍  ,oǁ important ǁas the possibility of losing your fertility comͲ
pared to the diagnosis of cancer for you at that time vs noǁ͍ 

Improvements for future patient information procedure about FP
that did you miss in the information provision about FP͍ thich patients should be 
informed about FP͍ that type of physician ǁould be best to inform patients about 
FP͍ 
tho should make the decision ǁhether or not to undergo FP ;patient͕ physician͕ 
bothͿ͍
Do you have recommendations for future information provision͍ 

Decision-making on FP
tho made the decision͍ that ǁere considerations in decisionͲmaking͍ ,oǁ did 
this decision made you feel ;eīectͿ͍ tere you suĸciently informed to make a 
decision͍ Did you discuss your decision ǁith others͕ ǁho͍ that did you think about 
the aƫtude of your physician in the issue of FP͍ tould you make the same decision 
noǁ͍
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Figure 1. Description of the study population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Received counseling N=61 

Deceased n=8 

Complete interview and 
informed consent N=34 

Interviewed n=35 

Invited n=53 

Non response 
n=6 

Declined n=12 

 

Withdrew later 
on n=1 

 

Audiotape of the 
interview N=33 

Characteristics of the participants
;dable ϭͿ ^iǆtyͲtǁo percent of the ǁomen ;nсϮϭͿ had had either embryo ;nсϵ͕ ϮϲйͿ or 
ovarian tissue ;nсϭϮ͕ ϯϱйͿ cryopreservation. dhe remainder had chosen to ͞ǁait and 
see͟ ;nсϭϯ͕ ϯϴйͿ. dhe maũority of the ǁomen had been diagnosed ǁith breast cancer 
;nсϮϴ͕ ϴϮйͿ. Kther diagnoses ǁere ,odgkin ;nсϮͿ and nonͲ,odgkin lymphoma ;nсϮͿ͕ and 
metastasiǌed myǆoid liposarcoma ;nсϭͿ. tomen had been treated ǁith chemotherapy͕  
local or total body irradiation͕ surgery͕  stem cell transplantation͕ or a combination of 
these. Kne respondent had not received any treatment͕ because of a pregnancy. Eo 
diīerences ǁere found in ǁomen s͛ evaluation of the process of information provision or 
decision making betǁeen those ǁho ǁere diagnosed at diīerent years͕ or ǁith diīerent 
types of cancer. 
 ^eventyͲnine percent of the respondents had no children at the time of the FP 
consult. ^eventyͲfour percent of the respondents had had a desire for children͕ either 
at that time ;ϰϳй͕ nсϭϲͿ or later ;Ϯϳй͕ nсϵͿ. Five ǁomen ;ϭϱйͿ had become pregnant 
spontaneously aŌer therapy͕  resulting in one miscarriage͕ one live birth͕ and three ongoing 
pregnancies at the time of the intervieǁ. Kne ǁoman ǁho ǁas pregnant at the time of 
the intervieǁ had made use of her cryopreserved embryos to become pregnant. Eo 
diīerences ǁere found in responses of ǁomen ǁith or ǁithout children before diagnosis͕ 
eǆcept in their opinions about FP ;see opinions about FPͿ.
 dhirty ǁomen ;ϴϴйͿ ǁere in total remission at the time of the intervieǁ͕ one ;ϯйͿ 
in partial remission and one ;ϯйͿ had metastases.
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Table 1. Demographic and medical characteristics of the study population (n=34)  

 FP 
(n=21) 

No FP 
(n=13) 

Total 
(n=34) 

Age at the time of the interview in 
years, Mdn (range) 32 (22-37) 34 (24-41) 33 (22-41) 

Age at FP consultation, Mdn (range)  31 (21–35) 31 (22–40) 31 (21-40) 
Partner (yes), n (%) 17 (81) 10 (77) 27 (79) 
Type of malignancy, n (%)    
Breast cancer 18 (86) 10 (77) 28 (82) 
Other malignancies 2 (10) 3 (23) 5 (15) 
Recurrence malignancy 1 (5)  1 (3) 
Parity n (%)    
0 children before diagnosis 18 (86) 9 (69) 27 (79) 
1 child before diagnosis 2 (10) 4 (31) 6 (18) 
Menses during/after therapy, n (%)    
Never absent 3 (14) 4 (31) 7 (21) 
Absent during therapy, returned 
afterwards 10 (48) 4 (31) 15 (44) 

Absent since therapy 7 (33) 3 (23) 10 (27) 
Pregnancy after treatment, n (%)              4 (19) 1 (8) 5 (15) 
FP= fertility preservation, Mdn=median  
 
 

Initiation and timing of the information provision
dhe discussion of possible gonadotoǆic sideͲeīects of cancer treatment and FP options 
had either been initiated by a medical oncologist ;nсϭϲ͖ ϰϵйͿ͕ the patient herself ;nсϭϬ͖ 
ϯϬйͿ͕ a surgeon ;nсϯ͖ ϵйͿ͕ a nurse ;nсϯ͖ ϵйͿ or a general practitioner ;nсϭ͖ ϯйͿ. dhe 
initial information provision took place at the time of diagnosis ;nсϭ͕ ϯйͿ͕ soon aŌer 
diagnosis but before discussion of the cancer therapy ;nсϭϯ͖ ϰϬйͿ͕ or during or aŌer 
discussion of the cancer therapy ;nсϭϴ͖ ϱϱйͿ. Initial information about gonadotoǆic 
eīects of chemotherapy oŌen included mentioning of the options to preserve fertility 
as ǁell. ,oǁever͕  for detailed content information about FP͕  ǁomen ǁere referred to a 
gynaecologist or IsFͲspecialist͕ if necessary in another medical centre. 
dhe appreciation of the timing of the initial information provision ǁas comparable betǁeen 
ǁomen ǁho had been informed at diīerent moments͕ and by diīerent initiators. Eine 
ǁomen appreciated the moment of the information provision ǁithout any criticism͗ 

 Yuote ϭ͗ ͞I liked it ΀the moment΁, because it gave me the opportunity to think   
 about it [FP] before my treatment started. [..] If you are told about FP too late, it   
 is probably of no use anymore.” ;Zϭϯ͕ ovarian tissue cryopreservation͕ age ϮϭͿ
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dǁelve ǁomen liked the moment the information ǁas given͕ but gave comments͕ such 
as that the information provision ǁas fairly late ;nсϲͿ͕ that it ǁas too much information 
at once͕ or that the procedure of information provision and start of the FP or oncologic 
treatment ǁent very fast ;nсϲͿ. 
^even ǁomen really disliked the moment͕ because too much information ǁas given at 
once ;i.e. diagnosis͕ treatments͕ side eīects͕ fertility issuesͿ͕ or the information ǁas 
given too late. For the laƩer͕  there had been ample time betǁeen diagnosis and start of 
adũuvant chemotherapy to decide and undergo FP͕  but information provision had been 
delayed ;either because the oncologist ǁas late or referral to the gynecologist ǁas lateͿ͕ 
ǁhich resulted in feǁer or no possibilities for FP͗

 Yuote Ϯ͗ “What I didn’t appreciate was that you first see a surgeon, and then  
 you have to decide on your surgery. That took a while for me because they 
 said I had that time, just think about it, so I requested for a second opinion. [..]
 Then my surgery was in January [about 2 months later] and I heard in the second 
 half of January that I would have chemotherapy. [..] If I had known before, 
 perhaps I would have been able to start an IVF procedure in an earlier menstrual 
 cycle.” ;ZϮϬ͕ embryo cryopreservation͕ age ϯϭͿ

Opinions about the information received
tomen ǁere ambivalent about the information they received about FP͖ they seemed 
positive͕ but they mentioned negative characteristics of the information as ǁell. In relation 
to the evaluation of the information ǁomen received͕ they spoke about the content of the 
information͕ informants͛ characteristics͕ and the importance of the information. 

The content of the information
In Įrst instance͕ ϯϭ ǁomen thought the information ǁas suĸcient͕ understandable͕ 
or of suĸcient Ƌuantity. Interestingly͕  later on in the intervieǁ͕ ϭϵ ǁomen additionally 
mentioned some negative aspects of the information. For eǆample͕ they emphasiǌed 
issues that remained unclear͕  the actual liƩle amount of information that ǁas available͕ 
andͬor that they missed information. Issues that needed clariĮcation ǁere for eǆample 
procedural aspects of IsF and cryopreservation of ovarian tissue ;e.g. related to the 
surgery for ovarian tissue cryopreservation͕ or to aspects of the IsFͿ side eīects͕ the 
complete range of available FP options͕ inclusion criteria for FP͕  alternative options to 
have children aŌer chemotherapy ǁhen FP is not possible ;such as adoptionͿ͕ and ethical 
aspects. For some͕ the information ǁas already unclear at the moment of deciding about 
FP͕  for others ;additionalͿ Ƌuestions came up aŌerǁards ;e.g. about transplantation of the 
ovarian tissue͕ or reͲimplantation of an embryoͿ.
  
 Yuote ϯ͗ “Well, that was not very clear.. [..] It was clear that there were no 
 possibilities and that I needed other information. But I did not have the information 
 I needed.. ΀about ǁhy an age of ϰϬ ǁas an eǆclusion criterion΁͞ ;Zϭ͕ no 
 cryopreservation͕ age ϰϬͿ
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dǁo ǁomen ǁere mainly negative about the information received͕ because they received 
incorrect information. Both ǁere Įrst told that they ǁere eligible for FP ;by an oncologist or 
gynecologistͿ͕ but heard later on that they ǁere not. dhey eǆperienced this as burdensome 
and of signiĮcant ;negativeͿ impact.

Informants’ characteristics 
Many ǁomen mentioned the informant ;gynecologist or oncologistͿ to be likable͕ or the 
tone of the counseling consultation to be pleasant. Moreover͕  ϭϬ ǁomen appreciated the 
clinicians͛ understanding͕ and ǁillingness to help or think along ǁith them͖ they mentioned 
clinicians ǁere oŌen open for Ƌuestions during the consultation or even accessible for 
Ƌuestions or advice aŌer the consultation. 
Knly feǁ ;nсϰͿ ǁomen thought the conversation ǁas unpleasant͕ and mentioned the 
informant to be distant or not empathetic. 

Importance of the information provision 
dhough the maũority of the ǁomen focused more on surviving the cancer than on fertility 
at the time͕ receiving information on the gonadotoǆic eīects of chemotherapy and FP in 
addition to all other information on cancer ǁas valued important for almost all ǁomen 
;nсϮϳ͕ Yuote ϰ͕ ϱͿ. Zeceiving information ǁas mentioned to enable ǁomen to have a 
choice in this maƩer ;FPͿ͕ and therefore in ones oǁn future͕ ǁhich ǁas desired by many 
respondents. It ǁas suggested that ǁomen should be provided ǁith some information͕ 
aŌer ǁhich they could decide for themselves ǁhether they ǁould like more information. 
^ome ǁomen thought it ǁas merely a secondary issue ;oncologic treatment ĮrstͿ͕ or only 
recently realiǌed hoǁ important information about FP had been for them.

 Yuote ϰ͗ “Of course I thought it was important to find out that I was going to 
 be infertile. Of course, at least, I think it is not that important compared to 
 surviving the cancer. But when something like this [FP] is being offered to you, I 
 say go for it!” ;Zϳ͕ ovarian tissue cryopreservation͕ age ϯϭͿ

 Yuote ϱ͗ “[..] You hear something terrible, but you also hear that there are still 
 possibilities. I liked that balance” ;ZϮ͕ ovarian tissue cryopreservation͕ age ϯϱͿ

Decision making about FP
tomen had decided about FP by themselves ;n сϭϱͿ͕ ǁith their partner ;nсϭϰͿ͕ or the 
physician had made the decision for them ;nсϱͿ. ^ome ǁomen added that talking ǁith 
signiĮcant others helped them in decision making. then the physician had made the 
decision͕ FP had not been possible because of unfulĮlled inclusion criteria͕ like being too 
old or having a poor prognosis. 
tomen spoke about their opinions about the FP options͕ considerations in decision 
making͕ eīects of decision making͕ and postͲdecisional satisfaction.
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Opinions about FP 
Most ǁomen ǁere happy about the availability of possibilities to spare their fertility. 
Moreover͕  the options ǁere oŌen associated ǁith positive feelings such as hope͕ a reason 
to live͕ relief͕  feeling good about trying to preserve fertility͕  and amaǌement about ǁhat 
is possible noǁadays. 

 Yuote ϲ͗ “It gave me hope that there will be stored something there [in the 
 freezer] that I can use in the future. This gave me so much hope for recovery [of 
 the cancer] that I thought: “we should not miss this opportunity, we have to take 
 this chance”.” ;Zϲϯ͕ ovarian tissue cryopreservation͕ age ϯϰͿ

Four other ǁomen ǁere merely neutral ;nсϮͿ or more negative about the options 
;nсϮ͕ both had had one child before diagnosis of cancerͿ and mentioned as reason the 
insecurities associated ǁith the success rates of the options. 

 Yuote ϳ͗ “I have mixed feelings about it, especially because it is no insurance [of 
 your fertility] at all” ;ZϮϱ͕ no cryopreservation͕ age ϯϯͿ

then no;t allͿ options ǁere possible͕ ǁomen mentioned either feelings of acceptation 
;nсϯͿ͕ or frustration ;nсϴ͖ these include the tǁo ǁomen ǁho received incorrect 
information͕ mentioned beforeͿ͗

 Yuote ϴ͗ “There you go.., you see it, tears..” ;ZϮϱ͕ no cryopreservation͕ 
 respondent cries because there ǁere no possibilities to spare her fertility at her 
 diagnosisͿ

Considerations
For most of the ǁomen͕ the main reason for undergoing FP ǁas to have done everything to 
ensure future fertility. ^everal other factors that ǁere taken into consideration ǁere͗  the 
necessity of FP ;having a small chance of infertilityͿ͕ ;unͿͬǁillingness to undergo surgery͕  
ǁhether there is time for hormonal stimulation in case of IsF͕  risk for metastasis ǁith 
cryopreservation of ovarian tissue͕ no choiceͬimpossibilities regarding FP ;e.g. ineligibilityͿ͕ 
the eǆperimental character of cryopreservation of ovarian tissue ;uncertaintiesͿ͕ success 
rates͕ ethical aspects͕ not ǁant to be stuck ǁith embryo s͛ from the current partner͕  and 
costs or insurance. 
Kne ǁoman mentioned that she made an emotional decision because rationally she had 
no reasons not to pursue FP͕  but it did not feel right to her͕  so she chose not to.

Effects of Decision Making 
It ǁas oŌen emphasiǌed that deciding about FP ǁas ũust one of many decisions to be 
made. For some͕ this made it easier to decide on FP because they ǁere already in a 
decision making ͞mode͕͞  for others it made decision making on FP harder ;especially in an 
emotional senseͿ. ^ome additionally mentioned that the nice thing about this decision is 
that this ǁas actually one of the feǁ decisions that they could make themselves͕ neǆt to 
all decisions related to the cancer treatments.
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For many ǁomen decision making felt good or peaceful ;relaǆedͿ͗ 

 Yuote ϵ͗ “Looking back, I have the feeling that I made the right decision. 
 It makes me feel good to know what the possibilities are and to make an 
 informed decision. It was not easy, but it felt good, as if we made the right 
 decision for us, yes.” ;ZϮϬ͕ embryo cryopreservation͕ age ϯϭͿ.

Knly feǁ mentioned a very hard time decision making͕ feeling preoccupied ǁith it at the 
time they had to decide͕ or burdensome emotions that came ǁith decision making ;nсϲͿ͗ 
 
 Yuote ϭϬ͗ “I remember I was nonstop talking about it”. ;ZϭϬ͕ ovarian tissue 
 cryopreservation͕ age ϮϱͿ 

Post decisionͲmaking satisfaction
Kf the ǁomen ǁho decided about FP by themselves ;nсϮϵͿ͕ seventeen ǁomen ǁho 
underǁent FP ;ϭ unknoǁnͿ and siǆ ǁomen͕ ǁho decided to ǁait and see͕ ǁould still 
choose the same FP option͕ irrespective of the procedure͗

 Yuote ϭϭ͗ “I would do it again ten times in a row. [..] I was so happy that I was 
 able to do it!” ;Zϭϲ͕ embryo cryopreservation͕ age ϯϰͿ

Five ǁomen eǆperienced post decision making dissatisfaction. Kf these ϱ ǁomen͕ ϰ 
ǁomen actually underǁent FP ;ϭ chose to ǁait and seeͿ. dǁo ǁomen ;ovarian tissue 
cryopreservationͿ ǁere dissatisĮed because they kneǁ or thought they had remained 
fertile aŌer the oncologic treatment so FP had not been necessary ;one ǁas pregnant 
at the moment of the intervieǁͿ.  Kne ǁoman ;cryopreservation of embryosͿ ǁas 
dissatisĮed because of the side eīects of the IsF medication. Another ǁoman ;ovarian 
tissue cryopreservationͿ noǁ kneǁ that by the time her treatment Įnished͕ she ǁill be too 
old to have the pieces of ovarian tissue replaced into the remaining ovary.

Process of information provision and decision making
dhe maũority of respondents ǁere͕ in general͕ satisĮed ǁith the procedure of information 
provision and decision making. ,oǁever͕  there seemed to be room for improvements. 
dypical procedural aspects that ǁere mentioned by many respondents ǁere the 
assertiveness necessary to receive information in the Įrst place͕ the amount of information 
one receives͕ in combination ǁith the speed at ǁhich multiple decisions had to be made in 
a short time frame ;timingͿ͕ and the multiple medical centers that need to be visited to get 
information about FP͕  because only feǁ centers are specialiǌed in FPͲissues. 

Assertiveness
Many ǁomen had to be assertive in some ǁay to get the topic fertility on the physician s͛ 
agenda or to get information they reƋuired about FP ;nсϭϱͿ. tomen had to be assertive 
either to get initial information about FP͕  to receive additional information͕ to be referred͕ 
or to get the right treatments ;schedules͕ hormones etcͿ. 
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Knly feǁ ǁomen mentioned speciĮc resulting emotions ;anger͕  frustrationͿ. ,oǁever͕  
from the ǁay ǁomen eǆpressed themselves͕ it emerged that they ǁere unhappy. 

 Yuote ϭϮ͗ “You had to be very assertive [..], I thought that was poor. Not all 
 information is [publicly] available, and at that moment you think about different 
 things [than fertility]. Yes, I think many people have missed opportunities as a 
 result of poor information provision.” ;Zϭϭ͕ embryo cryopreservation͕ age ϯϭͿ

Amount of information and number of decisions, in relation to timing 
For many ǁomen ;nсϭϮͿ͕ the process of information provision and decision making about 
FP ǁent very fast͕ or the combination of cancer͕  information about FP͕  and the need for 
decision making ǁas very much at the same time. dhis speed at ǁhich much information 
is given and multiple decisions had to be made betǁeen cancer diagnosis and start of 
the cancer treatment ǁas oŌen negatively evaluated. ^ometimes͕ ǁomen therefore 
compared the process to ͞being on an ongoing train͟ or ͞in a rotating mill .͟ 

Multiple medical centers
dǁenty ǁomen commented on the fact that they had to go to a diīerent medical center 
to receive detailed information about FP because this information ǁas only available at 
specialiǌed medical centers in the Eetherlands or Belgium ;for this study͗ >hMC͕ ZdGG͕ or 
a medical center in BelgiumͿ. ,alf of the ǁomen had no problems ǁith visiting multiple 
centers to receive adeƋuate information about FP͕  for eǆample͕ because they ǁere 
prepared to make this oīer in order to receive the best available information about FP. dhe 
other half of the ǁomen ǁere more negative about the multiple locations because of poor 
communication betǁeen the centers ;Yuote ϭϯͿ ǁith unclear or even ǁrong information 
as a conseƋuence͕ the need to tell their story over and over again͕ and administrative 
hassle such as having to register as a patient in each hospital and inconvenience ǁith 
regard to travel eǆpenses.

 Yuote ϭϯ͗ “Because there were two hospitals, I noticed [..] that the 
 communication was really poor. I often had to give additional details and then 
 they needed consent, they had to fill in forms and did not have the right 
 information. The hormone levels I had to request myself with the gynecologist 
 because things were too separated between the centers. I understand that it is 
 privacy, but this was very inconvenient.” ;ZϮ͕ ovarian tissue cryopreservation͕ 
 age ϯϱͿ. 

Recommendations regarding the process of information provision 
and DM
tith regard to the Ƌuestion ǁho should decide about FP͕  many ǁomen preferred some 
form of shared decision making betǁeen physicians and them ;nсϳͿ͕ or at least emphasiǌed 
the importance of the provision of reliable information by a physician͕ aŌer ǁhich ǁomen 
can decide for themselves ;nсϭϯͿ.
dhree ǁomen suggested that only ǁomen ǁith a good prognosis should be informed 
about FP. dhe maũority of the ǁomen ;nсϮϲͿ reported that all ;eligibleͿ ǁomen should 
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be informed͕ regardless of their prognosis ;Ƌuote ϭϰͿ͕ and that all available information 
should be given. 

 Yuote ϭϰ͗ “Hope makes one feel alive. And a prognosis.., well, there are women 
 who defeat the prognosis!!”  ;ZϮϯ͕ embryo cryopreservation͕ age Ϯϳ͕ in reaction 
 to ǁhether or not ǁomen ǁith a poor prognosis should receive information 
 about FPͿ

dhree ǁomen͕ ǁho did not receive the information faceͲtoͲface͕ mentioned providing 
faceͲtoͲface information as an improvement. Many others preferred to receive information 
they could take home͕ either before the consultation ǁith the fertility specialist in order to 
prepare themselves for it͕ or aŌer the consultation to be able to read it again. Brochures͕ 
ǁebsites and checklists ;both for patients and cliniciansͿ ǁere mentioned. Further͕  beƩer 
communication betǁeen clinicians ǁere mentioned͕ more information about FP͕  and 
referral addresses for clinicians to enable them to beƩer inform their patients͕ aƩention 
for FP in social media͕ and implementation of information provision about FP as structural 
part in the medical traũectory betǁeen diagnosis and start of cancer treatment.
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Discussion 
dhis study describes ǁomen s͛ eǆperiences ǁith information provision about gonadotoǆic 
eīects of oncologic treatment and FP͕  and ǁith decision making about FP͕  and presents 
ǁomen s͛ recommendations for improvement of information provision and decision 
making. dhe conclusions that can be draǁn are that information provision on both 
topics ǁas overall deemed suĸcient͕ timely and important for the maũority of ǁomen. 
,oǁever͕  ǁomen oŌen had to be assertive͕ visit multiple medical centers and process 
much information in a very short time frame. As improvements͕ ǁomen suggested 
standardiǌation of the information provision͕ beƩer communication betǁeen clinicians or 
medical centers͕ and availability of FPͲspeciĮc patient information materials.  

dhe results of the current study have to be interpreted ǁith caution in vieǁ of the 
study design and method used. First͕ results ǁill have been subũect to selection bias as the 
study population consisted of ǁomen ǁho aƩended counseling consultation about FP. 
dhese ǁill likely be more positive about FP than other ǁomen ǁho turned doǁn the oīer 
for counseling or ǁho missed the opportunity. ^ince ǁe had no information on ǁhether 
eligible ǁomen ǁho did not aƩend counseling had been oīered counseling͕ ǁe felt it 
unethical to approach all ǁomen of fertile age.  Further͕  Įndings may have been aīected 
by recall bias͕ as the study reports on ǁomen s͛ feelings and thoughts on a past procedure 
;Ϭ.ϲ ʹ ϰ.ϭ years agoͿ. Most ǁomen ǁere in remission at the time of the intervieǁ͕ and 
some had given birth to a healthy child or ǁere pregnant at the time of the intervieǁ. 
Additionally͕  more responders than nonͲresponders ǁere diagnosed ǁith breast cancer. 
,oǁever in both groups more than half of the diagnoses ǁere breast cancer͕  ǁhich can 
be eǆplained by the higher prevalence of breast cancer than other diagnoses in ǁomen 
betǁeen ϭϴ and ϰϬ years of age ΀Ϯϲ΁. dhe intervieǁers had no speciĮc training in conducting 
Ƌualitative intervieǁs other than ǁhat ǁas learned during their medical training. Although 
the aƩention given to communication͕ shared decision making and asking further is fairly 
good in the medical training in the Eetherlands͕ it ǁould have been beƩer ǁhen the 
intervieǁers had also been speciĮcally trained to Ƌualitative intervieǁing. dhe possible 
lack of speciĮc intervieǁ skills may have led to going less deeply into speciĮc ansǁers 
given by the respondents͕ ǁhich in turn may have led to less depth in the intervieǁs.

Interestingly͕  the themes ǁe have found ǁere very similar to unstructured open 
comments from respondents in a Ƌuantitative study about improvements in the referral 
processes of oncologists and in the counseling consultation by the FP specialist ΀Ϯϭ΁. In our 
study͕  as much as one third of the ǁomen initiated the topic themselves͕ or that they at 
least had to be Ƌuite assertive to get the information they needed ;irrespective of the year 
they ǁere diagnosedͿ. zet͕ ǁomen ǁere satisĮed ǁith the information received͕ though 
for some improved information could have lead to beƩer eǆpectations regarding the FP 
treatments and more knoǁledge about other ǁays to fulĮl a pregnancy in the future. 
Furthermore͕ some ǁomen thought that too much information ǁas provided at the same 
time. dherefore͕ the information should not alǁays be given all at once͕ and ideally tailored 
to the individual in an individual consultation ǁith a fertility specialist ΀ϭϱ΁. Generally͕  
ǁomen ǁere also satisĮed ǁith the timing of the information provision. ,oǁever͕  it ǁas 
emphasiǌed that early information provision is necessary to enable ǁomen to decide 
about FP and to undergo FP treatment ΀Ϯϭ͖Ϯϳ͖Ϯϴ΁. 

Consistent ǁith other research ΀ϴ͖Ϯϵ΁͕ some ǁomen ǁere more preoccupied 
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ǁith surviving ;the maũorityͿ͕ others ǁere focusing on life aŌer cancer. Interestingly͕  both 
groups thought information provision about FP ǁas important. dherefore͕ ǁomen should 
be able to decide for themselves ǁhat they ǁant in FP. Moreover͕  they should not be 
pushed into a decision in favour of FP͕  and all possibilities ;including ͞ǁaitͲandͲsee͟Ϳ and 
impossibilities should be clariĮed ΀ϯϬ΁.

^imilar to other studies͕ this study found a maũority of ǁomen thought all 
ǁomen should be informed about FP ΀ϱ͖ϳ͖ϯϭ΁. In practice͕ this is currently not the case. 
Kne eǆplanation may be that some physicians feel hesitant about informing ǁomen 
ǁith a poor prognosis or advanced disease ΀ϭϵ͖ϯϮ΁. Kn the contrary͕  in our study only 
a feǁ ǁomen thought ǁomen ǁith a poor prognosis should not be informed about FP. 
Furthermore͕ ǁomen think medical personnel should have more knoǁledge about FP and 
referral addresses͕ to be able to beƩer inform patients. >ack of knoǁledge has indeed 
been identiĮed as a barrier to informing ;and referringͿ ǁomen ΀ϯϮ͖ϯϯ΁.  AƩention should 
be paid to the communication betǁeen medical centers or specialists as ǁell. Kther 
suggestions ǁere to increase aƩention for FP in social media and to make sure information 
provision about FP is a structural part in the patient traũectory.

hnsurprisingly͕  the maũority of ǁomen had a favorable opinion about FP. Kther 
retrospective surveys on adolescents and ǁomen ǁith a diagnosis of cancer have also 
found that ǁomen have a positive aƫtude toǁards FP ΀ϯϰ͖ϯϱ΁. dǁo ǁomen ǁith a more 
negative opinion about FP͕  both already had a child at diagnosis͕ and͕ consistently ǁith 
their opinion͕ chose to ǁait and see. Additionally͕  in deciding ǁhether or not to choose 
for FP͕  most ǁomen mentioned rational considerations that ǁere congruent ǁith the 
option they chose. Although ǁe are not sure ǁhether ǁomen had suĸcient knoǁledge to 
decide͕ our data indicates that the Įrst reƋuirements for informed decision making ǁere 
met ;aƫtude and values͕ here considerations͕ ǁere congruent ǁith the decisionͿ ΀ϯϲ΁.  
,oǁever͕  some ǁomen decided more intuitively ǁith emotion as their primary guide ΀ϯϳ΁. 

Most ǁomen ǁho underǁent FP and all ǁomen ǁho decided to ͞ǁait and see͕͟  
ǁere still satisĮed ǁith the decision made͕ tǁo or more years post decision making. Kther 
Ƌualitative research has found that decisional conŇict and regret resulted mostly from 
deciding not to receive FP treatment ;i.e. ǁait and seeͿ ΀Ϯϯ͖ϯϴ΁. dhese diīerent results 
may be due to diīerences in counseling consultations on FP. Kther studies found that 
receiving counseling about FP and pursing in FP is associated ǁith less regret ΀Ϯϰ΁͕ and that 
use of a ǁebbased decision aid leads to reduced decisional conŇict͕ and reduced regret at 
ϭ year post decision making ΀ϯϵ΁. 

>astly͕  an oŌen mentioned recommendation ǁas to develop patient brochures͕ 
checklists͕ or a ǁebsite ǁith information about FP ΀ϭϱ͖ϰϬ΁. tomen value additional 
information to read prior to͕ or aŌer͕  the counseling consultation ǁith a gynecologist or 
ivfͲspecialist. A Ƌuantitative study by ,ill et al also found that ǁomen reƋuired relevant 
information both before and aŌer the counseling consultation ΀Ϯϭ΁. Balthaǌar et al ;ϮϬϭϮͿ 
found that ǁomen s͛ knoǁledge about FP aŌer a counseling consultation only is still limited͕ 
and therefore recommended development of educational material ΀ϰϭ΁. Eoǁadays͕ ǁebͲ
based information is also used more oŌen͕ as an adũunct to the information that is handed 
out by the physician ΀ϰϮ΁.

Future Ƌuantitative research should focus on the eǆact eīects of the ;perceivedͿ 
amount of information and satisfaction on decision making processes͕ and outcomes of 
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decision making in light of relevant eǆisting decision making theories͕ such as informedͲ 
or shared decision making͕ ǁhich also take into account knoǁledge͕ aƫtudes and value 
congruence͕ and are measured ǁith validated Ƌuantitative measures. 

Based on the results of this article ǁe recommend health care providers to inform 
all eligible ǁomen about FP in a timely manner. dhe amount and timing of information 
should be adũusted to the patients͛ individual preferences. It appears that͕ in the case 
of breast cancer͕  oŌen enough time is available betǁeen diagnosis and start of adũuvant 
treatment to underǁent one ;or moreͿ cycles for cryopreservation of embryos͕ or a surgery 
for cryopreservation of ovarian tissue. If information is provided soon aŌer diagnosis͕ 
this time can be used optimally for FP. ^ome ǁomen value information to read at home 
before or aŌer the consultation so beƩer patient information should be developed. 
Internationally͕  many ǁebsites and some decision aid ;DAͿ ǁebsites about FP have been 
developed ;see overvieǁ <elvin et al ϮϬϭϮͿ΀ϰϯ΁. >ike many DAs on other topics͕ the DA 
ǁebsite myoncofertility has been found to improve decision making outcomes͕ compared 
to brochures ΀ϯϵ͖ϰϰ΁. tebbased information is accessible at any moment in the traũectory͕  
and seems a viable format for this population ΀ϰϱ͖ϰϲ΁. dherefore͕ ǁe think a Dutch 
ǁebbased DA about FP could be a valuable addition to current information provision. 
Because feǁ Dutch patients have suĸcient knoǁledge of the English language to consult 
eǆisting ;DAͿ ǁebsites͕ and not all patient information is the same internationally͕  a Dutch 
Decision Aid ǁebsite should be developed as ǁell. dhe information gathered through 
these intervieǁs has therefore been used to develop patient information brochures and a 
ǁebͲbased decision aid about FP͕  ǁhich ǁill soon be evaluated.
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Abstract 
Background do improve information provision about fertility preservation for breast 
cancer patients in the Eetherlands͕ a ǁebͲbased decision aid ;DAͿ ǁith additional values 
clariĮcation eǆercise ǁas developed according to the International Patient Decision Aid 
^tandards criteria. dhis study reports on development of the DA. 
Methods Development consisted of four stages͗ IͿ development of a draŌ DA͕ IIͿ 
acceptability of the draŌ DA to patients͕ IIIͿ understanding ;knoǁledgeͿ in healthy 
populations͕ IsͿ acceptability of the revised DA among patients and physicians. dhe 
study population consisted of ϭϴϱ participants͗ ϮϬ patients͕ ϭϳ physicians͕ ϭϰϴ healthy 
volunteers.
Results dhe draŌ DA ǁas considered to be relevant and understandable by patients͕ 
physicians and healthy volunteers. dhe values clariĮcation eǆercise needed adaptation in 
eǆplanation and navigation͕ ǁhich ǁas done aŌer stage II.  <noǁledge scores improved by 
ϭϴй for loǁer educated ǁomen ;from ϰ.ϭ ;ϰϭйͿ to ϱ.ϵ ;ϱϵйͿ correct ansǁersͿ͕ and by ϯϰй 
for higher educated ǁomen aŌer vieǁing the ǁebsite ;from ϯ.ϵ;ϯϵйͿ to ϳ.ϯ ;ϳϯйͿ correct 
ansǁersͿ. Design of the DA ǁas evaluated to be clear͕  but not alǁays very appealing. 
Conclusions dhe DA ǁas regarded as a relevant source of information that seemed 
coherent and understandable. 
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Introduction
For many cancer patients͕ fertility is an important aspect of Ƌuality of life ΀ϭͲϯ΁. As a result 
of beƩer survival rates aŌer cancer and the knoǁn side eīects of cancer treatment on 
fertility͕  interest in fertility preservation ;FPͿ has increased over the last decade. In the 
Eetherlands͕ FPͲoptions for ǁomen ǁith breast cancer currently comprise cryopreservation 
of embryos͕ cryopreservation of ovarian tissue͕ and cryopreservation of oocytesϭ. Embryo 
cryopreservation has already been performed routinely for some years͕ and ovarian tissue 
and oocyte cryopreservation are eǆperimental but regularly oīered. 

Information provision about FP is not alǁays suĸcient and is oŌen ;tooͿ late ΀ϰͲ
ϴ΁. <noǁn reasons are lack of knoǁledge among clinicians ΀ϴͲϭϬ΁͕ the diĸcult timing and 
compleǆity of the information ΀ϴ͖ϭϭ΁͕ and the eǆperimental character and ethical issues 
regarding the treatments ΀ϴͲϭϬ͖ϭϮ΁. 

In order to eǆplore patients͛ eǆperiences ǁith the current information provision 
and decision making process about FP in the Eetherlands͕ a needs assessment ǁas 
conducted ΀ϭϯ΁. Intervieǁs ǁere held ǁith ϯϯ patients ǁho had received a counseling 
consultation about FP and had made a decision regarding FP in the past. Zesults 
indicated that the information provision ǁas overall deemed to be suĸcient͕ timely and 
important. ,oǁever͕  ǁomen recommended standardiǌation of the information provision͕ 
improvement of communication among clinicians and medical centers͕ and availability of 
FPͲspeciĮc patient information materials ;before and aŌer the consultationͿ ΀ϭϯ΁. 

Kther studies have also found that patients ǁanted more information earlier in 
the traũectory ΀ϭϰ΁ ;preferably education materials to read before and aŌer the counseling 
consultation ǁith the gynecologist ΀ϭϱ΁Ϳ͕ and ǁanted to have more time for decision 
making ΀ϭϱ΁. dherefore͕ internationally͕  initiatives have been taken to improve information 
provision by means of brochures͕ ǁebsites and Decision Aids ;DAsͿ ΀ϭϲ΁. 

Decision aids are tools that provide at minimum some information about the 
;medicalͿ problem͕ possible solutions including an option to ǁait and see͕ information 
about risks and uncertainties͕ and a balanced overvieǁ of the advantages and disadvantages 
of each option ΀ϭϳ΁. Kver the last decade͕ DAs have been increasingly applied to inform 
patients and help them to decide about preferenceͲsensitive decisions ;i.e. ǁhere there 
is more than one option to choose from͕ ǁith no speciĮc best option for everyone ΀ϭϴ΁Ϳ. 
It is thought that͕ ǁith a DA͕ patients can make up their mind before the consultation͕ 
ǁhich facilitates decision making ǁith the physician. Decision aids can͕ for eǆample͕ be 
leaŇets͕ booklets͕ CDͲZKMs͕ or ǁebsites. Many ;types ofͿ DAs have proven to be eīective 
in increasing knoǁledge͕ reducing decisional conŇict͕ and increasing satisfaction ǁith the 
decision ΀ϭϳ΁. 

Internationally͕  many English ǁebsites͕ brochures͕ and some DAs about FP have 
been developed ;see overvieǁ <elvin et al. ΀ϭϲ΁Ϳ. Eīectiveness has been studied for one 
of those͕ the DAͲbooklet of Peate et al ;ϮϬϭϮͿ͕ ǁhich has been found to reduce decisional 
conŇict͕ and increase knoǁledge about FP for breast cancer patients ΀ϭϵ΁. 

ϭ In some hospitals ovarian suppression ǁith GnZ,Ͳantagonists is oīered to patients͕ but only in 
research seƫngs. 
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A disadvantage of this is that it is a linear booklet͕ and does not have the advantages of an 
interactive decision aid. do our knoǁledge͕ no other trials have been conducted aŌer the 
eīectiveness of DAs about FP.
Further͕  feǁ Dutch patients have suĸcient knoǁledge of the English language to consult 
eǆisting ;DAͿ ǁebsites͕ and  countries diīer in their medical guidelines ǁith regard to 
cancer treatment and fertility preservation options. dherefore͕ a Dutch evidenceͲbased 
ǁebͲbased DA ;ǁebsiteͿ about FP for ǁomen ǁith breast cancer ǁas developed ;ǁǁǁ.
borstkankerenkinderǁens.nlͿ in order to improve and standardiǌe information provision 
in the Eetherlands. dhe aim of the DA is to inform patients about FP͕  to prepare patients 
for a counseling consultation about FP ǁith a physician ǁho could then provide additional 
personaliǌed information͕ and to enable decision making about FP. dhis article reports on 
all stages of the development of this DA.

Methods
Stage I: Initial development of the DA
Folloǁing the needs assessment ;summariǌed in the introduction of this paper ΀ϭϯ΁Ϳ͕ 
ǁe aimed to develop a tool to improve patient information provision ǁhich ǁould be 
able to contain large amounts of information͕ be easily accessible͕ and could be updated 
easily. dherefore͕ a ǁebͲbased DA ;ǁǁǁ.borstkankerenkinderǁens.nlͿ ǁas systematically 
developed in accordance ǁith the International Patient Decision Aid ^tandards ;IPDA^Ϳ 
criteria for development and content of DAs ΀ϮϬ΁͕ ǁith additional use of international 
and national guidelines ;respectively͕  a ǁorkbook on developing and evaluating patient 
decision aids ΀Ϯϭ΁͕ and a manual for the development of decision aids ΀ϮϮ΁Ϳ. A ǁebsite 
designer ǁas responsible for the layout and design of the ǁebsite and a ǁebsite developer 
for building the ǁebsite and programming functional reƋuirements ;such as the values 
clariĮcation eǆercise ;sCEͿ͕ a print and enlarge teǆt option͕ and a ǁeb statistics tracking 
system for research purposesͿ. 

Medical content 
dhe ǁebsite consists of ϱ chapters͕ ǁith a total of Ϯϲ informational pages ;Boǆ ϭͿ.  dhis content 
ǁas determined through literature revieǁ͕ Dutch guidelines ΀Ϯϯ΁͕ and in consultation ǁith 
a multidisciplinary team consisting of medical oncologists͕ radiotherapists͕ gynecologists͕ 
fertility specialists͕ embryologists͕ psychologists͕ clinical geneticists͕ medical decision 
making eǆperts͕ and researchers from our hospital. Patients ǁere consulted prior to the 
development of the DA͕ and aŌer a concept DA ǁas developed ;stage IͲIIͿ. All teǆts ǁere 
ǁriƩen in cooperation ǁith a linguistic eǆpert in ǁriting medical teǆts aimed at lessͲ
educated patients͕ in order to increase understandability for a broad public. Probabilities 
are given in proportions ;e.g. ϯ out of ϭϬϬͿ;ϭϯ͖ϭϰͿ.  >iterature references are provided in a 
separate chapter͕  as ǁell as a disclaimer ǁith potential conŇicts of interests.

Values clarification exercise (VCE)
In accordance ǁith the IPDA^ criteria and Dutch DA guidelines͕ our DA contains a sCE. 
salues clariĮcation can be either implicit or eǆplicit. In implicit values clariĮcation patients 
value the treatments aŌer reading or vieǁing the information in the DA ;nonͲinteractiveͿ. 
In eǆplicit values clariĮcation patients are asked to eǆplicitly consider the importance of 
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beneĮts and risks of the treatments or outcomes͕ in order to structure and provide insights 
in hoǁ values aīect decision making ;interactive͖ e.g. rating optionsͿ ΀Ϯϭ΁. 

Feǁ studies have evaluated the impact of sCEs ΀Ϯϰ΁. zet͕ there are indications that 
eǆplicit sCEs are more eīective in decision making than implicit sCEs. A systematic revieǁ 
comparing DAs ǁith and ǁithout sCEs͕ found that DAs ǁith eǆplicit sCEs led to a higher 
percentage of patients ǁho made an informed decision that ǁas in agreement ǁith their 
personal values ΀ϭϳ΁͕ and to higher congruence betǁeen values and treatment ΀ϭϳ͖Ϯϱ΁. 
More recent studies found that eǆplicit sCEs lead to more satisfaction ǁith preparation 
for decision making ΀Ϯϲ΁ and loǁer decisional conŇict ΀Ϯϳ΁. ,oǁever͕  some studies did not 
Įnd signiĮcant improvements in decision making ǁhen adding an eǆplicit sCE to a DA ΀Ϯϴ΁. 

Based on the above mentioned eīects of eǆplicit sCEs ǁe decided to add an 
eǆplicit sCE to our DA ΀Ϯϳ΁. In the literature͕ several types of eǆplicit sCEs are mentioned͕ 
ǁith diīerent ǁays of assigning importance to the treatments or other decision outcomes͕ 
such as ĮveͲpoint >ikert scales ;not at all to very muchͿ͕ threeͲpoint >ikert scales ǁith 
the options advantageͬdisadvantageͬno advantage nor disadvantage to choose from͕ 
and sisual Analogue ^cales ;sA^Ϳ ΀Ϯϭ͖Ϯϵ΁. Kn a sA^͕ respondents specify their level of 
agreement to a statement by indicating a position along a continuous line betǁeen tǁo 
endͲpoints. Based on considerations mentioned by FeldmanͲ^teǁart et al. ;ϮϬϬϲͿ΀Ϯϵ΁͕ ǁe 
chose a combination of the laƩer tǁo͕ consisting of statements about the conseƋuences 
of each FP option͕ for ǁhich patients ǁere asked to indicate ǁhether it ǁas an advantage 
or disadvantage and the eǆtent to ǁhich the ;disͿadvantange ǁas considered to be 
important in decision making about FP  ;Figure ϭ͕ϮͿ. te used an additive eǆercise ΀Ϯϵ΁͕ 
as ǁe ǁanted patients to choose only betǁeen pursuing ;or notͿ the options for ǁhich 
they are eligible. Patients have the option to add arguments and rate these as ǁell. AŌer 
rating the importance of the separate statements͕ the ǁebsite generates a summary that 
provides an overvieǁ of patients͛ ansǁers  in descending order from most important to 
least important ;as indicated by the patientͿ. dhis overvieǁ͕ rather than a summary bar 
indicating hoǁ much someone is in favor of one of the treatments ΀Ϯϵ΁͕ ǁas chosen because 
ǁe did not ǁant to steer patients toǁards one of the treatments. Instead͕ patients ǁere 
provided ǁith a leaning scale on ǁhich they ǁere asked to indicate on a ϱͲpoint scale their 
aƫtude toǁards a speciĮc FP option ranging from very negative to very positive ;adapted 
from FeldmanͲ^teǁart et al ϮϬϬϲ ΀Ϯϵ΁;Figure ϯͿ.

Question prompt sheet
do oīer structured guidance in deliberation and communication͕ the ǁebsite provides a list 
of Ƌuestions to ask the physician ;ǁhich can be supplemented ǁith eǆtra ƋuestionsͿ. dhese 
Ƌuestions need a tailored ansǁer͕  ǁhich could not have been provided on the ǁebsite͕ like 
͞ǁhat is my personal risk of becoming infertile aŌer breast cancer treatment͍͕͟  and ͞hoǁ 
long aŌer my breast cancer treatment ǁill I knoǁ ǁhether I still am fertile or not͍ .͟ 

Visual content (illustrations, graphs)
IPDA^ criteria suggest visualiǌing information about outcomes͕ and to describe treatment 
procedures and outcomes ΀ϯϬ΁. Draǁings of the cryopreservation procedure ǁere 
therefore used to increase understanding of the FP processes. Furthermore͕ a Ňoǁchart 
indicates the possible FP options per age category͕  tables and graphs indicate the risks
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of several treatment regimens to become menopausal. Eo videos ǁere used because this 
ǁould reƋuire soŌǁare that not all computers ;in our hospitalͿ have. Eo narratives or 
patient testimonials ǁere used͕ because these may inŇuence decision making ΀ϯϭͲϯϯ΁.

 

 

 

 

 

 
Figure 1. Example of a statement in the value clarification exercise (cryopreservation 
of ovarian tissue) For each statement in the value clarification exercise, patient rate 
whether it is an advantage (green; right side of the figure) or disadvantage (red; left 
side of the figure) and the extent to which the statement is considered important in 
decision making about FP.  
 

 
Figure 2.  Example of the summary of given ratings (cryopreservation of ovarian 
tissue). The red boxes in the column with disadvantages (left side of the figure) 
represent the extent to which each rated disadvantage is important in the decision 
whether or not to opt for a certain FP option (in this case cryopreservation of ovarian 
tissue), as indicated by the patient herself in the previous step (figure 1). The green 
boxes in the column with advantages (right side of the figure) represent the extent to 
which each rated advantage is important in the decision whether or not to opt for a 
certain FP option (in this case cryopreservation of ovarian tissue), as indicated by the 
patient herself in the previous step (figure 1). 

 
Figure 3. Example of a leaning scale (cryopreservation of ovarian tissue) 
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Box 1. Content of the web-based decision aid "Breast Cancer and Wish 
for Children" 

1. Can I still achieve a pregnancy (after my treatment for breast 
cancer)? 

a. Chemotherapy 
b. Hormonal therapy 
c. Other treatments 

2. What can I do now to be able to have children later?  
a. Wait and see 
b. Cryopreservation of embryos 
c. Cryopreservation of ovarian tissue 
d. Cryopreservation of oocytes 

3. What if I cannot achieve a pregnancy later? 
a. No children 
b. Oocyte donation 
c. Adoption 
d. Foster parenting  

4. Background information 
a. Fertility 
b. Pregnancy and breast cancer 
c. Genetics and breast cancer 

5. Deciding about fertility preservation 
a. What is important to me? 

i. Wait and see 
ii. Cryopreservation of embryos 

iii. Cryopreservation of oocytes 
iv. Cryopreservation of ovarian tissue 

b. Question prompt list  
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Studies conducted for developing and optimizing the DA (Stages II-IV)
AŌer a draŌ of the DA had been developed͕ acceptability and understandability of the 
ǁebsite ǁere assessed ǁith patients͕ physicians͕ and healthy volunteers in the folloǁing 
three stages ;IIͲIsͿ. All stages ǁere approved by the Medical Ethics CommiƩee of the 
>eiden hniversity Medical Center. 

Stage II Acceptability I: patients 
do assess acceptability of the ǁebsite͕ structured intervieǁs ǁere undertaken ǁith ϭϬ 
breast cancer patients betǁeen the ages of ϭϴ and ϰϱ ǁho had made a decision about 
FP at least one year ago. te chose to include former patients since they already had 
eǆperience ǁith information provision about FP͕  and ǁere therefore eǆpected to be beƩer 
able to oversee ǁhat this DA ǁould add to the information provision as it ǁas. In addition͕ 
it ǁould be unethical to oīer a DA that has not been ;pilotͿ tested to patients ǁho are 
actually facing the decision. Zespondents ǁere identiĮed through a database for FPͲ
counseling consultations in our hospital͕ and ǁere invited by mail͕ aŌer ǁhich they could 
return an optͲout form ǁithin tǁo ǁeeks. then they did not return an optͲout form they 
ǁere called by the researcher͖ they ǁere further informed about the study and asked if 
they ǁanted to participate aŌer ǁhich an appointment ǁas made. Informed consent ǁas 
obtained before the intervieǁ started. During the intervieǁs͕ respondents ǁere asked 
to go through the ǁebͲbased DA ǁhile thinking aloud. Additionally͕  ǁomen ǁere asked 
some overall evaluation Ƌuestions͕ and ǁhat improvements could be made to the DA. 
dhe topic list consisted of Ƌuestions regarding diĸculty in understanding the information͕ 
relevance͕ length͕ and the use of Įguresͬillustrations for each chapter in the DA. During 
the intervieǁs͕ ansǁers ǁere ǁriƩen doǁn on a structured ansǁer form. Additionally͕  all 
intervieǁs ǁere audiotaped to check for relevant comments͕ mumbling͕ or background 
information later on.  ,oǁever͕  the structured ansǁers alloǁed for Ƌuantitative data 
analysis using ^tatistical Package for ^ocial ^ciences ;^P^^͕ IBM version ϮϬ.ϬͿ.  

All intervieǁs ǁere conducted at the ǁomen s͛ homes or in our hospital ;depending 
on the ǁomen s͛ preferenceͿ by a researcher not involved in the treatment or counselling 
of the ǁomen ;MG͕ MFͿ. dǁo intervieǁs ǁere held by both a researcher ;MG or MFͿ and 
a clinician ;>>Ϳ. tomen received a ϭϱ euro incentive for their participation. 

Based on the acceptability test for patients͕ the ǁebsite ǁas adapted and used in 
the neǆt stages ;stages IIIͲIsͿ.

Stage III Understandability of the information 
Less-educated women
do assess ǁhether ǁomen ǁith loǁer levels of education understood the information on 
the ǁebsite͕ ǁe undertook a knoǁledge test ǁith ϴ lessͲeducated ǁomen ;loǁer vocational 
training͖ MeanсϭϬ.ϱ years ;yrsͿ of education͕ range ϭϬͲϭϰ yrs.Ϳ͕ ǁho ǁere ϭϴͲϰϬ years old. 
Zespondents ǁere invited through Ňyers distributed in local shops. tomen ǁere asked to 
imagine themselves in the situation of having breast cancer and having to decide about FP 
by reading a hypothetical script before vieǁing the ǁebsite. dhe knoǁledge test consisted 
of ϭϬ statements about FP ;for eǆample͗ ͞ Cryopreservation of embryos is possible until the 
age of ϰϬ ;trueͿ͕͟  or͖ ͞^urgery is necessary to be able to freeǌe ovarian tissue ;trueͿ͟Ϳ͕ ǁith 
ansǁering categories ͞true͕͟  ͞false͕͟  or ͞do not knoǁ͕͟  ǁhich had to be completed before 
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and ǁithin one ǁeek aŌer vieǁing the ǁebsite. All ansǁers could be found on the DA. 
Internal consistency of the knoǁledge scale ǁas satisfactory at dϬ ;ɲсϬ.ϳϲͿ. Diīerences in 
ǁomen s͛ knoǁledge ǁere calculated using the tilcoǆon ^ignedͲZank dest. 

More-highly-educated women
do assess ǁhether ǁomen ǁith higher levels of education ;higher vocational training or 
higher͖ Meanсϭϰ.ϭ yrs of education͕ range ϭϮͲϭϱ yrsͿ understood the information on the 
ǁebsite͕ ǁe asked ϭϰϬ healthy students to vieǁ the ǁebsite and make a hypothetical 
decision regarding FP as part of a one hour psychological eǆperiment in ǁhich the 
eīectiveness of aspects of the DA ǁas evaluated ΀paper in preparation΁. tomen ǁere 
randomiǌed to the DA ǁith information only͕  or to the DA ǁith information н sCE ;the type 
used in all other studiesͿ. Before and aŌer vieǁing the ǁebsite and making a decision͕ ǁe 
assessed knoǁledge ǁith ϭϬ statements about FP ;see aboveͿ. Internal consistency of the 
knoǁledge scale ǁas satisfactory at dϬ ;ɲсϬ.ϲϵͿ. <noǁledge increase ǁas assessed using 
a General >inear Model ;G>MͿ for repeated measures. 

Stage IV Acceptability II: patients and physicians 
As part of a DelphiͲstudy about implementation of the DA for FP ΀ϭϮ΁͕ acceptability of the 
ǁebsite ǁas assessed among ϭϳ clinicians ;breast cancer nurses͕ oncologists ;medical͕ 
surgical͕ and radiotherapyͿ and gynecologists specialiǌed in fertility issuesͿ and ϭϬ breast 
cancer patients ǁho had decided about FP in the past. Participants ǁere asked to vieǁ 
the ǁebsite and rate ϭϯ statements about the layout and content ;table ϮͿ. Agreement 
ǁas assessed on a ĮveͲpoint >ikert scale ranging from ϭ ;totally disagreeͿ to ϱ ;totally 
agreeͿ͕ ǁhich ǁere recoded to disagree ;scores ϭͲϮͿ͕ do not knoǁ ;score ϯͿ͕ and agree 
;scores ϰͲϱͿ. Percentages of ;disͲͿagreement are described. Diīerences betǁeen patients 
and clinicians ǁere tested ǁith ʖϮͲtests. Furthermore͕ respondents ǁere asked to value 
the ǁebsite ǁith a school mark ;gradeͿ from ϭͲϭϬ ;ϭсpoor͕  ϭϬсeǆcellent͕ a ϲ or higher is 
ũudged suĸcient in the Eetherlandsʹ comparable to a C͕ B͕ or A͕ in h^AͿ.

Results

Participants
KneͲhundred and eightyͲĮve participants took part in the development studies͕ of ǁhom 
ϮϬ ǁere patients ;stages II nсϭϬ͕ and Is nсϭϬͿ͕ ϭϳ physicians ;stage IsͿ͕ ϴ healthy lessͲ
educated volunteers͕ and ϭϰϬ healthy moreͲhighlyͲeducated volunteers ;stage IIIͿ. For 
characteristics of the participants see dable ϭ. 

Stage II
den intervieǁs ǁere undertaken ;mean durationсϭϬϲ minutes͕ range ϲϳͲϭϰϯ minutesͿ. 
For socioͲdemographic characteristics and decisions regarding FP͕  see table ϭ. In general͕ 
respondents appreciated the fact that a DA for fertility preservation had been developed. 
Eight ǁomen thought that the length of the form ǁas ũust right͕ one thought it ǁas too 
short and one thought it ǁas too long. 
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Table 1. Socio-demographic characteristics of the study participants 
 Stage II 

Patients 
Stage IIIa 
Healthy 
volunteers 

Stage IIIb 
Healthy 
volunteers 

Stage IV 
Patients 
 

Stage IV 
Physicians 

 N=10 N=8 N=140 N=10 N=17 
Mean age, years 
(range) 

33(26-
38) 

26(18-37) 20(18-36) 34(31-
38) 

46(35-58) 

Partner yes, n(%) 6a(60) 5(63) 76 (54) 8 (80) n/a 
Children yes, 
n(%) 

6  3(38) 3 (2.1)  2 (20) 14 (82) 

FP option chosen      
Cryopreservation 
of embryos, n(%) 

8(80) n/a n/a 5(50) n/a 

Cryopreservation 
of ovarian tissue, 

n(%) 

1(10) n/a n/a 3(30) n/a 

None, n(%) 1(10) n/a n/a 2(20) n/a 
Education      

Low-
intermediate, 

n(%) 

0 8 (100) 0 1 (10) 0 

High, n(%) 5b(50) 0 140(100)  9 (90) 17 (100) 
Country of birth, 
the Netherlands, 
n(%) 

  
7(88) 

 
126 (90) 

 
10 (100) 

 
16 (94) 

FP= fertility preservation, II=acceptability test, III= knowledge test, IV= pre-
implementation study, n/a= not applicable, a=2 missing, b=5 missing. 
 

Eine ǁomen thought that there ǁas enough information on the ǁebsite to decide about 
FP͕  and thought that the ǁebsite ǁould have helped them in decisionͲmaking if they had 
been able to use it. Furthermore͕ they thought that the presentation of the options ǁas 
balanced. dhe design of the ǁebsite and its division in chapters ǁere highly valued͕ though 
the colors of the ǁebsite ǁere evaluated as someǁhat sober. 
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Evaluation of the textual information (chapters 1-4)
All informative chapters ǁere thought to be ;veryͿ relevant and most information ǁas 
understandable to all respondents. ,oǁever͕  some ǁomen thought that too much medical 
ũargon ǁas used ;ductalͬlobular cancer͕  laparoscopic surgeryͿ. Zegarding the length of the 
teǆt͕ suggestions ǁere made as to divide teǆts in subheadings͕ and to provide more links 
to eǆtra information on other eǆternal ǁebsites͖ these ǁould provide more information͕ 
but also make the teǆts look more comprehensibly organiǌed. ^ome respondents missed 
information about aspects of FP treatments ;such as guidelines͕ side eīects͕ success rates͕ 
replacement of cryopreserved materialͿ. dhe Įgures and illustrations ǁere considered 
to be acceptable͕ though references betǁeen the teǆt and Įgures could be improved. 
Figures that ǁere illustrative of the FP procedures ǁere thought to be nice and͕ especially 
in combination ǁith the teǆt͕ informative. 

Evaluation of the chapter “decision making” 
dhe sCE ǁas thought to be relevant͕ but most ǁomen had trouble understanding ǁhat 
they had to do ǁith the sCE͕ and hoǁ to navigate ǁithin it. Moreover͕  there ǁere too 
many statements͕ and some ǁere double negatives. dhe ͞continue͟ buƩon ǁhich ǁould 
lead to a summary of the statements ǁas not prominent enough͕ so ǁomen did not click 
it ;unless the researcher emphasiǌed itͿ. dhe Ƌuestion prompt sheet ǁas valued highly by 
all respondents.   

The final DA
Content of the DA ǁas adapted based on the comments made in stage II ǁith focus on 
increasing understandability͕  by simplifying medical ũargon used in the informational 
chapters. Missed information that ǁas relevant for this ǁebsite ǁas added. >inks to 
eǆternal ǁebsites ǁere added for missed information that ǁas not directly relevant to this 
ǁebsite͕ but related to fertility and cancer. 
Zeferences to Įgures and illustrations ǁere made clearer in the teǆt. Additionally͕  one 
Įgure ǁas deleted͕ because it ǁas ũudged by the participants to be misleading and unclear.  
dhe decision making chapter ǁith sCE ǁas adapted ǁith an eǆplanation about hoǁ to use 
the sCE above each FPͲoption instead of centered on one introduction page͕ because it is 
important that ǁomen ǁho miss the introduction page for the sCE͕ still knoǁ ǁhat to do 
ǁith it. Furthermore͕ the introduction to the sCE ǁas shortened͕ so that ǁomen did not 
have to click through multiple pages before they could start ǁith the sCE. ^tatements that 
had been ũudged to be confusing ǁere adapted. ^creenshots ;translatedͿ of the Įnal DA 
are provided in Figures ϭͲϯ.

Stage III
Less-educated women
Participants had spent on average ϮϮ min on the ǁebsite ;range ϮͲϱϭ minͿ͕ and had 
vieǁed on average ϭϲ pages ;range ϭͲϯϬ͖ some pages ǁere vieǁed more than onceͿ. At 
baseline͕ participants had correctly ansǁered on average ϰ out of ϭϬ Ƌuestions ;ϰϭйͿ͕ 
ǁhich increased to an average of ϱ.ϵ correct ansǁers ;ϱϵйͿ aŌer vieǁing the ǁebsite͕ an 
absolute increase in knoǁledge of ϭϴй ;�сͲϮ.Ϯϲϯ pсϬ.ϬϮϰͿ. 

C
hapter 3

Proefschrift 6-5-14 groene tab-5mm.indd   53 6-5-2014   15:09:35



ϱϰ

More-highly-educated women
dhere ǁere no diīerences ǁith regard to DAͲuse betǁeen participants in the DAнsCE group 
;nсϳϬͿ and the information only group ;nсϳϬͿ. Participants spent on average ϴ.ϯ minutes 
on the informational pages͕ Ϯ.ϱ minutes on the sCE ;only DAнsCEͿ͕ and vieǁed on average 
ϭϯ pages ;range ϮͲϯϴͿ. dhere ǁere no diīerences in knoǁledge scores betǁeen ǁomen 
in the information only and informationнsCE groups at both measurement moments. At 
baseline͕ participants had correctly ansǁered on average ϯ.ϵ out of ϭϬ Ƌuestions ;ϯϵйͿ͕ 
ǁhich increased to an average of ϳ.ϯ correct ansǁers ;ϳϯйͿ aŌer vieǁing the ǁebsite͕ an 
increase of ϯϰй ;F;ϭ͕ϭϯϴͿсϯϮϰ.ϯϴ͕  pфϬ.ϬϬϭ͖ Cohen s͛ dсϭ.ϳϵͿ.  

Table 2. Statements about layout and content of the decision aid addressed to 
patients and physicians (N=27) [12] 
I think.. Disagree 

n (%) 

Do not 
know 
n (%) 

Agree 
n (%) 

..the amount of information is too 
much (C) 22 (81) 5 (19) - 

..the website will do more harm than 
good (R) 25 (93) 2 (7) - 

..the website does not contain 
information that can help a patient 
decide about FP (R) 

24 (89) 2 (7) 1 (4) 

..the information is relevant (R) - 1 (4) 26 (96) 

..there is a clear red line through the 
website (A) 1 (4) 2 (7) 24 (89) 

..the website is very easy to use (A) 4 (15) 1 (4) 22 (81) 

..the division of chapters and 
paragraphs are presented in a clear 
manner (A) 

2 (7) - 25 (93) 

..the chapter "deciding about FP" is a 
good supplement to the information 
(C) 

2 (7) 5 (19) 20 (74) 

..the information is understandable 
(U) - 3 (11) 24 (89) 

..the FP treatments are explained in a 
clear manner (U) 3 (11) 3 (11) 21 (78) 

..the pros and cons of FP are 
presented in a clear manner (U) 3 (11) 6 (22) 18 (67) 

..the website looks attractive (L) 8 (30) 4 (15) 15 (55) 

..the font and font size are clear (L) 8 (30) 2 (7) 17 (63) 
L=layout, A=accessibility, C=content/length, R=relevance, U=understandability, 
n=number of respondents; %=percentage 
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Stage IV
dhe average school mark ;gradeͿ given to the ǁebsite ǁas ϳ.ϰ ;B in h^A͖ range ϱͲϵͿ. Both 
patients and physicians ǁere positive about the ǁebsite. An overǁhelming consensus ǁas 
reached on all statements͕ apart from the visual aƩractiveness of the ǁebsite͕ ǁhile a 
minority disagreed. Because no signiĮcant diīerences ǁere found betǁeen the opinions 
of physicians and patients ǁith regard to all topics asked͕ results are presented for both 
groups together ;dable ϮͿ. 

Discussion 
dhis article outlined the development of a DA about FP for premenopausal ǁomen ;ϭϴͲ
ϰϬ yrsͿ ǁith breast cancer. Conclusions that can be draǁn from this study are that aŌer 
simplifying medical ũargon and improving navigation and eǆplanations in the sCE͕ the DA 
ǁas seen as a relevant source of information͕ ǁhich seemed coherent and understandable͕ 
and ǁas found to be acceptable to patients and physicians. Zespondents appreciated the 
aƩention that is paid to improving information provision about FP and development of 
such tools.

Although this ǁebsite ǁas developed in accordance ǁith the IPDA^ criteria͕ 
some criteria ;ϱͬϰϴ criteriaͿ ǁith regard to the content and development process of DAs 
could not be met. dhree of these Įve criteria that ǁere not met͕ ǁere related to tailoring 
information͖ in our DA there is no option to enter personal health information and receive 
feedback regarding fertility status or any eǆact numeric outcomes͕ because ǁe cannot give 
personaliǌed risks and advice ǁithout feedback from a physician. te added a Ƌuestion 
prompt list for patients to make sure that those Ƌuestions that need a personaliǌed ansǁer 
are asked in the counseling consultation. dhe other tǁo unmet criteria ǁere related to 
reporting of the Ƌuality of scientiĮc evidence͕ and reporting of the stages in revieǁing the 
literature. te reported a list of references͕ but not the steps in searching this͕ because ǁe 
did not think this ǁould be relevant for patients. 

In the knoǁledge test͕ the increase in knoǁledge aŌer vieǁing the ǁebsite ǁas 
ϭϴй for lessͲeducated͕ and ϯϰй for moreͲhighlyͲeducated ǁomen. MoreͲhighlyͲeducated 
and lessͲeducated ǁomen both reported loǁ knoǁledge scores at baseline ;ϯͲϰ out of 
ϭϬ correct ansǁersͿ. dhis may be eǆplained by the fact that participants ǁere healthy 
volunteers. Diīerences in knoǁledge scores betǁeen lessͲeducated and moreͲhighlyͲ
educated ǁomen aŌer vieǁing the ǁebsite͕ may be eǆplained by diīerences in study design 
;eg. folloǁͲup timeͿ. dhe absolute increase in knoǁledge scores of moreͲhighlyͲeducated 
healthy ǁomen ǁas comparable to knoǁledge increase in other patient populations aŌer 
vieǁing several kinds of DAs ΀ϭϳ͖ϯϰ΁. ,oǁever͕  relative knoǁledge increase from baseline 
to folloǁͲup in populations ǁith patients or persons ǁho are close to patients ;relatives͕ 
carersͿ is oŌen smaller than the ϭϴй and ϯϯй ǁe found͕ ranging from ϲйͲϵй in studies 
aŌer decisions other than FP ΀ϭϳ͖ϯϰͲϯϳ΁͕ possibly due to higher baseline knoǁledge in 
those studies. dhis might be eǆplained by the fact that patients ;or persons ǁho are close 
to patientsͿ oŌen already knoǁ more about their disease or treatment options than 
healthy volunteers do. A study of Peate et al. ;ϮϬϭϮͿ ǁhich measured baseline knoǁledge 
in patients about FP and knoǁledge aŌer vieǁing a DA booklet͕ found a signiĮcant increase 
;ǁith a large eīect siǌe of Cohen s͛ dсϬ.ϴϯͿ from baseline to folloǁͲup͕ comparable to 
ours ΀ϭϵ΁. dhis might be a result of the relative paucity of available information about FP 
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;thus resulting in loǁer baseline knoǁledgeͿ compared to availability of information about 
other more common medical decisions for ǁhich DAs have been developed. Additionally͕  
although some studies used knoǁledge measures that had been used in multiple studies 
΀ϭϵ͖ϯϲ΁͕ due to the speciĮcity of studied decisions͕ most knoǁledge scales͕ including ours͕ 
had been developed by the authors͕ and ǁere not validated ΀ϯϰ͖ϯϱ͖ϯϳ΁. dherefore͕ caution 
should be taken in interpreting scores of these knoǁledge scales.  

Diīerences in DAͲuse betǁeen lessͲeducated and moreͲhighlyͲeducated ǁomen 
;time taken to read materials͕ number and type of pages visitedͿ may be eǆplained by 
diīerences in study design as ǁell. For the lessͲeducated ǁomen the ǁhole study consisted 
of a baseline knoǁledge test͕ one ǁeek time to vieǁ the DA͕ and a folloǁͲup knoǁledge 
test aŌer one ǁeek. For the moreͲhighlyͲeducated ǁomen the knoǁledge test ǁas part 
of a oneͲhour eǆperiment in ǁhich a larger set of measurements both before and aŌer 
vieǁing the DA ǁere measured ΀paper in preparation΁. It is likely that the laƩer group 
spent less time on the DA because they ǁanted to make sure that they ǁere ready in time. 
Both samples ǁere not actually facing the decision of ǁhether or not to preserve fertility͕  
so the information should have been ũust as relevant for both samples. 

Patients in acceptability study I ;stage IIͿ thought that the information on the 
ǁebsite ǁas relevant͕ necessary and comprehensible͕ but the sCE ǁas less clear. dhe 
IPDA^ advocate the addition of a values clariĮcation eǆercise͕ but ǁith our method of 
evaluating acceptability ;intervieǁsͿ͕ ǁe indicated that a sCE can also confuse patients.  
Previous studies have found varying eīects of diīerent kinds of sCEs ΀ϭϬ͖ϭϳ͖ϭϵͲϮϭ΁͕ it is 
therefore currently not knoǁn ǁhich type of sCE is most eīective in facilitating decision 
making ;processesͿ͕ if at all. Part of the confusion ǁith our sCE may be because ǁe have 
combined tǁo types of sCEs͖ ǁomen both have to indicate ǁhether a statement is an 
advantage or disadvantage for them͕ and rate their importance. do improve understanding 
of the sCE ǁe have added instructions on hoǁ to use it above each sCE and adapted some 
statements aŌer stage II. Kther aspects of the original sCE ǁere maintained. Caution 
should be adopted ǁith conclusions about the sCE. Even though patients in the diīerent 
developmental stages of this DA thought the sCE ǁas relevant͕ this does not have to 
indicate that patients ǁill use it͕ nor that the sCE has a beneĮcial eīect. A study by Peate 
et al ;ϮϬϭϯͿ also found that ǁomen indicated that the sCE in the DA about FP ǁas useful͕ 
but in practice͕ in a subseƋuent trial͕ the maũority ;ϳϳйͿ did not use it ΀ϭϵ͖ϯϴ΁. In our 
samples͕ the sCE ǁas used by Įve of the eight lessͲeducated ǁomen ǁho logged into the 
ǁebsite ;ϲϯйͿ͕ and by ϯϯ of the ϳϬ moreͲhighlyͲeducated ǁomen ǁho ǁere randomiǌed 
to the information н sCE group and logged into the ǁebsite ;ϰϳйͿ ΀ϭϵ΁. Further research is 
necessary to investigate the additional value of a sCE in actual decision making about FP. 

dhe design and colors of the ǁebsite ǁere not alǁays highlyͲvalued. te have used 
basic colors ;green͕ blue͕ redͿ because they ǁere considered to be appropriate regarding 
the topic of the ǁebsite. dhe aim of the ǁebsite is to be a reliable source for information 
about FP͕  and to oīer assistance in decision making. dhe layout should not draǁ aƩention 
aǁay from the content. ,oǁever͕  in development of future DAs͕ more aƩention could be 
paid to design and color issues͕ because this topic seems to be relevant to patients.

dhe results of the current studies have to be interpreted ǁith caution in vieǁ 
of the small sample siǌes per stage ;total nсϭϲϬ͖ stage II nсϭϬ͖ stage III nсϴͬnсϭϭϱ͖ 
stage Is nсϮϳͿ. Although these sample siǌes should be suĸcient for research related to 
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developing and revieǁing DAs ΀Ϯϭ΁͕ the knoǁledge test ǁith lessͲeducated ǁomen ;stage 
IIIͿ ǁould have beneĮƩed from more participants. te chose only ϴ participants͕ since ǁe 
Įrst thought of the study as an eǆtension of the acceptability test ǁith patients ;stage II͕ 
nсϭϬͿ. >ater on ǁe decided to test knoǁledge in a large͕ moreͲhighlyͲeducated sample 
as ǁell. Furthermore͕ patients that participated in this stage ǁere not currently facing 
the decision to undergo FP. te thought they ǁould be beƩer able to evaluate neǁlyͲ
developed materials than recently diagnosed patients͕ because they could compare the 
situation ǁith their oǁn eǆperiences ǁith information provision about FP. 

^ince medicine continuously strives to improve options to preserve fertility͕  and 
information provision for patients is not alǁays suĸcient͕ this DA may be very important 
for young breast cancer patients in the Eetherlands. It is important that before the DA 
ǁill be ǁidely available͕ its eĸcacy in decision making processes and outcomes is studied 
in a patient population. then the eīectiveness of the DA in neǁlyͲdiagnosed patients 
has been conĮrmed͕ the ǁebsite should become nationally available in order to prepare 
patients for counseling about FP ǁith a gynecologist or fertility specialist.
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Abstract 
Background dhe aim of this study ǁas to obtain feedback from͕ and reach consensus 
among diīerent eǆperts ǁho are or have been involved in information provision about 
FP͕  regarding the ;procedure ofͿ information provision about Fertility Preservation ;FPͿ 
and use of a ǁebbased decision aid ;DAͿ about FP to create optimal conditions for the 
implementation of the DAͲǁebsite͕ as ǁe prepare to implement a DA about FP in the 
Eetherlands.
Methods A tǁo round Delphi study in ǁhich eǆperts ;patients and cliniciansͿ rated their 
;disͿagreement ǁith a list of statements ;Zounds ϭ͕ ϮͿ͕ and additional online forum to 
discuss dissensus ;Zound ϯͿ. te assessed opinions about FP͕  ǁebͲbased DAs͕ and about 
the procedure of informing patients. Ansǁer categories ranged from ϭ ;totally disagreeͿ to 
ϱ ;totally agreeͿ. Consensus ǁas considered signiĮcant ǁhen at least ϴϬй of the eǆperts 
scored either the loǁest or the highest tǁo categories. 
Results Eǆperts reached rapid consensus on all Įve statements about the use of a DA 
;ϱͬϱ͖ ϭϬϬйͿ͕ and all ϴ statements about ǁhich patients should be oīered information 
about FP ;ϴͬϴ͖ ϭϬϬйͿ. ,oǁever opinions about FP ;ϰͬϭϭ statements͖ ϯϲйͿ͕ and procedural 
aspects such as ǁho should inform the patient ;ϲͬϭϬ statements͖ ϲϬйͿ and ǁhen ;ϯͬϭϬ 
statements͖ ϯϬйͿ remained for discussion in round ϯ. In the online discussion some level 
of agreement ǁas reached for these statements aŌer all. 
Conclusions It ǁas deemed important that FP options eǆist. Every eligible patient should 
receive at least some ;generalͿ information about FP͕  soon aŌer diagnosis. Detailed 
information should be provided by a fertility eǆpert at a later moment. Eǆact timing and 
amount of information should be adũusted to patient s͛ needs and situational conteǆt.  A 
DAͲǁebsite can oīer a fair contribution to this.
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Background
Due to improved treatment options for young ǁomen ǁith breast cancer͕  survival rates 
have improved͕ and Ƌuality of life aŌer treatment has became more important. As a result͕ 
interest in fertility preservation ;FPͿ has increased in the last decade. In the Eetherlands͕ 
options for preserving the fertility of ǁomen ǁith breast cancer are currently embryoͲ͕ 
ovarian tissueͲ͕ and oocyte cryopreservation. Embryo cryopreservation has already 
been performed routinely for some years͕ ovarian and oocyte cryopreservation are still 
eǆperimental. 

Information provision about FP is not alǁays suĸcient and oŌen late ΀ϭͲϳ΁. 
Zeasons mentioned for this lack of information are for eǆample related to the eǆperimental 
character of some of the FP treatments ΀ϴ͖ϵ΁͕ ethical issues ΀ϭϬ΁͕ the diĸcult timing or 
the compleǆity of informing about FP ΀ϴ͖ϭϭ΁͕ and the lack of  knoǁledge about FP ΀ϴͲ
ϭϬ΁. Factors associated ǁith ǁithholding information are patient characteristics such as 
disease stage or prognosis ΀ϴ͖ϭϮ͖ϭϯ΁͕ parental status ΀ϴ͖ϭϯ΁͕ and seǆual orientation ΀ϭϮ΁. 

torldǁide͕ there have been some initiatives to improve information provision͕ 
by the development of brochures and ǁebsites ;for eǆample Fertilehope͕ by the >ance 
Armstrong Foundation͕ or Myoncofertility by the Kncofertility ConsortiumͿ. In order to 
improve information provision for patients in the Eetherlands ǁe also developed a ǁebͲ
based Decision Aid ;DAͲ ǁebsiteͿ in Dutch about FP for ǁomen ǁith breast cancer. dhe 
interactive ǁebsite provides information on diīerent FP options and other ǁays to fulĮll 
a desire to have children. te assume that a ǁebsite is a useful method of improving 
information provision͕ because it can contain large amounts of information͕ is accessible 
at any moment͕ and can easily be updated to include recent developments. ,oǁever͕  
before such a ǁebsite can be implemented in practice͕ it is necessary to assess eǆperts͛ 
opinions about FP͕  about informing patients about it͕ and about ǁhether a DAͲǁebsite 
could be helpful in improving information provision to patients. 

dhe aim of this study ǁas to obtain feedback from͕ and reach consensus among 
diīerent eǆperts ǁho are or have been involved in information provision about FP to 
create optimal conditions for the implementation of the DAͲǁebsite͕ as ǁe prepare to 
implement a DA about FP in the Eetherlands. te assessed their opinions on FP and the 
possible use of a DAͲǁebsite͕ and the procedure of informing patients. te used the Delphi 
method͖ a structured process that uses multiple ;in this case͗ ϮͿ rounds of Ƌuestionnaires 
to gather information and to reach consensus among participants ΀ϭϰ͖ϭϱ΁. Furthermore͕ 
ǁe used an additional online focus group to eǆplain instances ǁhere no consensus ǁas 
reached in the Delphi rounds.  

dhis paper describes the results of a tǁo round Delphi study and additional online 
focus group. te report the topics on ǁhich the eǆperts reached rapid consensus͕ and 
those on ǁhich they did not. In those instances ǁhere no consensus ǁas reached ǁe 
eǆplain ǁhy this happened. Zecommendations are made as to hoǁ to embed the results 
of this study in practice͕ in order to improve information provision about FP.

 
Material and methods
Respondents
Zespondents ǁere breast cancer patients͕ breast cancer nurses͕ oncologists ;medical͕ 
surgical͕ and radiotherapyͿ and gynecologists specialiǌed in fertility issues. Eǆclusion 
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criteria ǁere no access to the Internet͕ and insuĸcient command of the Dutch language 
;ũudged by the principal researcher during a telephone call before the start of the studyͿ. 

Eligible patients ǁere female͕ had received counseling about FP in the past͕ and 
had Įnished their oncologic treatment at least siǆ months ago. Patients ǁere identiĮed 
through the database of FP patients at the >eiden hniversity Medical Center ;>hMCͿ͕ and 
approached by means of a personal invitation leƩer. AŌer tǁo ǁeeks͕ they ǁere contacted 
by phone to further eǆplain the study design͕ and asked for their informed consent. Date 
and time for this appointment ǁere stated in the invitation leƩer. All patients ǁho had 
ansǁered their telephone on the appointed moment ǁere included in the study.

Eligible clinicians ǁere nurses and physicians ǁho had completed the appropriate 
education and ǁere registered as such͕ ǁho ǁere involved in the treatment of breast 
cancer patients͕ ǁho had eǆperience ǁith FP͕  and ǁho eǆpected themselves to be able to 
Įnish all three rounds of the study. dhey ǁere identiĮed by making use of member lists 
of special interest groups͕ Internet searches͕ acƋuaintances of members of the proũect 
group͕ and snoǁballing. te tried to include clinicians from all parts of the Eetherlands͕ 
and both advocates and opponents of FP ;based on previous eǆperiences of the proũect 
members ǁith these cliniciansͿ. Clinicians ǁere approached by phone and ǁere asked to 
give informed consent for participation by email. 

Beforehand ǁe agreed that the panel should be composed of at least ϴ patients͕ 
ϰ breast cancer nurses͕ ϰ medical oncologists͕ Ϯ radiotherapists͕ Ϯ surgeons͕ and ϰ 
gynecologists. 

Zespondents received a ϮϬͲeuro incentive for participation. Kur study ǁas 
approved by the Medical Ethical CommiƩee of the >hMC. 

Design
An online Delphi study ǁas conducted͕ consisting of tǁo rounds in ǁhich eǆperts rated their 
;disͿagreement ǁith a list of statements. In an additional online focus group statements 
for ǁhich consensus had not been reached in the Delphi rounds ǁere discussed. ^ince 
there are no strict guidelines for the number of rounds in a Delphi study ;on average ϮͲϰ 
roundsͿ͕ ǁe have chosen for tǁo Delphi rounds in anticipation on the liƩle available time 
of medical specialists͕ due to their busy schedules.  tith the addition of an online focus 
group ǁe eǆpected to obtain maǆimal information on dissensus and consensus͕ ǁith a 
minimal number of Delphi rounds. 

Rounds 1 and 2: Delphi 
Zound ϭ consisted of ϰϴ statements in ϲ categories. ^tatements had been composed by 
making use of available literature on FP and implementation science͕ as ǁell as clinicians͛ 
and patients͛ eǆperiences ǁith FP ΀ϳͲϭϬ͖ϭϮ͖ϭϲ͖ϭϳ΁. 
Zespondents ǁere asked to rate their ;disͿagreement ǁith these statements on a ϱͲpoint 
>ikert scale͕ ranging from ϭ ;totally disagreeͿ to ϱ ;totally agreeͿ. Demographic andͬor 
practiceͲrelated characteristics ǁere also obtained. Zespondents had access to the neǁly 
developed DAͲǁebsite. 

AŌer Zound ϭ͕ the degree of consensus ǁas assessed. Consensus on a statement 
ǁas considered to be reached ǁhen at least ϴϬй of the respondents rated either the 
loǁest or highest tǁo categories ΀ϭϴ΁. dhis cutͲoī ǁas chosen because ǁe ǁanted to 
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Figure 1. Example of the feedback given between Rounds  1 and 2 

achieve the highest consensus possible ǁith both advocates and opponents in one panel 
;unlikely to be ϭϬϬйͿ. 

^tatements for ǁhich no consensus ǁas reached ǁere again presented to the 
respondents in Zound Ϯ͕ together ǁith medians and ranges of the total group responses 
from Zound ϭ ;Figure ϭ͖΀ϭϰ΁Ϳ. Zespondents ǁere then asked to rate their ;disͿagreement 
ǁith the statements in light of others͛ responses. Furthermore͕ they ǁere encouraged to 
provide arguments for their choices. 

Round 3: Online focus group
Zound ϯ consisted of an online focus group to discuss statements for ǁhich no consensus 
ǁas reached in previous rounds. dhese statements had been adapted͕ based on the 
open responses of the panel members͕ to create more vivid discussions ;dable ϰͿ. then 
the arguments supplied by participants in Zound Ϯ suĸciently clariĮed the diīerence 
;dissensusͿ in rating for a particular statement͕ that statement ǁas not oīered for 
discussion in Zound ϯ. 

dhe online discussion ǁas entirely teǆtͲbased ;forumͲlikeͿ. Panelists ǁere able to 
login ǁhenever suited them and not necessarily at the same moment. dhey ǁere not 
able to see each other͕  and eǆcept for the label ͞patient͟ or ͞clinician͕͟  panelists ǁere 
anonymous in the discussions. Every tǁo days another statement ǁas posted͕ leaving 
discussions on previous statements open for comments as ǁell. 

Statistical analysis
Medians and ranges are described. Diīerences in respondents͛ responses to the 
statements ǁere tested ǁith Fisher eǆact tests. All statistical analyses ǁere done using the 
^tatistical Package for the ^ocial ^ciences ;^P^^Ϳ version ϭϳ.Ϭ.  

Results

Participants
te approached Ϯϱ clinicians͕ and ϮϬ patients. ^eventeen clinicians ǁere included in the 
study ;response rate ϲϴй͖ reasons for declining͗ no time ;nсϱͿ͕ unreasonable demands for 
reimbursement ;nсϭͿ͕ or nonͲresponse ;nсϭͿ. Kne 
clinician agreed but did not complete rounds ϭ and Ϯ and ǁas eǆcluded aŌerǁards ;nсϭͿͿ͕ 
and ϭϬ patients ;response rate с ϱϬй͕ ϵ declined ǁithout stating a reason͕ ϭ had diedͿ. dhe 
total panel thus consisted of Ϯϳ ͞eǆperts͟ ;dable ϭͿ. 
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Mean age of the patients ǁas ϯϰ.ϰ years old ;^DсϮ.ϴͿ. Eighty percent of the 
patients ;nсϴͿ had a male partner ǁith ǁhom they cohabited. tith respect to fertility 
preservation procedures tǁo patients had chosen to ǁait and see ;ϮϬйͿ͕ Įve had had 
cryopreservation of embryos ;ϱϬйͿ͕ and three had cryopreservation of ovarian tissue 
;ϯϬйͿ. dǁo patients had children͕ of ǁhich one before͕ and one aŌer cryopreservation 
;ǁithout using the cryopreserved materialͿ. Eine patients ǁere higher educated ;шϭϱ 
years of educationͿ͕ one ǁas loǁer educated ;чϭϬ years of educationͿ. 

Mean age of the clinicians ǁas ϰϲ.ϳ years old ;^Dсϲ.ϴͿ. dhey ǁere mostly female 
;nсϭϬ͕ ϲϬйͿ͕ and had children ;nсϭϰ͕ ϴϯйͿ. te included clinicians from hospitals in all 
parts of the Eetherlands ;Eorth͕ East͕ ̂ outh͕ test͕ and CenterͿ. zears of clinical eǆperience 
varied from фϭ to хϭϱ years ;Mсϯ.ϴ͕ ^Dсϭ.ϯͿ. Furthermore͕ the number of breast cancer 
patients under age ϰϬ they reported to treat annually varied from ϭͲϭϬ ;nсϴ͕ ϰϳйͿ͕ ϭϭͲϯϬ 
;nсϯ͕ ϭϴйͿ͕ to хϯϬ ;nсϲ͕ ϯϱйͿ.

Consensus
Zounds ϭ and Ϯ consisted of respectively ϰϴ and Ϯϲ statements. dhe agreement on 
the statements is presented͕ per category and round͕ in Figure Ϯ͕ and dables Ϯ and ϯ. 
For seventeen statements͕ consensus ǁas not reached in the Įrst tǁo rounds. ^iǆteen 
statements ǁere adapted based on open responses of the eǆperts͕ to form ten statements 
that ǁere presented in Zound ϯ ;dable ϰͿ. For one statement͕ the arguments supplied by 
participants in Zound Ϯ already indicated consensus͕ so these arguments ǁere used to 
eǆplain dissensus in ratings. 

Consensus Round 1
For ϮϮͬϰϴ statements ;ϰϲйͿ consensus ǁas reached in Zound ϭ ;dable ϮͿ. 
Eǆperts thought it ǁas important that FP eǆists͕ and it ǁas important and acceptable that 
patients are informed about FP as early as possible. In general͕ talking about fertility aŌer 
breast cancer ǁas not thought to give false hope to ǁomen. ,oǁever͕  based on success 
rates͕ eǆperts thought it ǁas only ũustiĮable to oīer embryo cryopreservation to patients. 

All ǁomen in the reproductive age ǁho are at risk of losing their fertility should 
receive information about FP͕  independent of marital status͕ seǆual orientation͕ parity͕  
eǆpressed child ǁish͕ and ǁhether ǁomen introduced the subũect ͞fertility͟ or not. 

 

Table 1. Description of the study population 
  Round 1 Round 2 Round 3 
Patients Patients  10 10 9  (90%) 
Clinicians Medical 

oncologists 4 4 2  (50%) 

 Gynecologists 4 4 3  (75%) 
 Radiotherapists 2 2   2  (100%) 
 Surgeons  3 3    2  (66%) 
 Breast cancer 

nurses 4 4    3  (75%) 

Total  All experts 27 (100%) 27 (100%) 21 (78%) 
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ϲϴ

Furthermore͕ any personal opinions of clinicians as ǁell as the hospital s͛ general vieǁ 
should not have any bearing on the provision of information about FP to patients. 

dhe availability of the DAͲǁebsite ǁas regarded as important to inform patients͕ 
and to enable patients to talk about FP more easily.

Consensus round 2
Many statements for ǁhich no consensus ǁas reached in Zound ϭ already leaned toǁards 
consensus. Eine additional statements reached consensus in Zound Ϯ ;dable ϯͿ. Eǆperts 
agreed that the moment at ǁhich the information is given to patients should be adũusted 
to the patient and not to the hospital. Furthermore͕ ǁomen ǁith a poor prognosis for 
longͲterm survival should also be informed about FP.

,anding out information ;e.g. a DAͲǁebsiteͿ after the consultation ǁith the 
oncologist͕ and before the consultation ǁith the fertility specialist ǁas thought to save 
time in both these consultations. 

Eǆperts thought the DAͲǁebsite ǁould decrease the load on patients ;e.g. in 
travel eǆpensesͿ͕ and ǁould enable clinicians to talk about FP. Yuestions about FP should 
be addressed to a fertility specialist. 

Round 3 (discussion of dissensus Rounds 1 and 2)
For seventeen statements consensus ǁas not reached aŌer tǁo rounds. ^iǆteen of 
these statements ǁere adapted or combined to form ϭϬ neǁ statements for the online 
discussion ;dable ϰͿ. 

Eo consensus ǁas reached on ǁhether or not it ǁould be acceptable to give less 
eīective treatment for breast cancer in order to preserve fertility. In Zound Ϯ patients and 
nurses thought it ǁould not be acceptable ;nсϳ͕ ϱϬйͿ͕ ǁhile specialists oŌen did not knoǁ 
;nсϳ͕ ϱϰйͿ. In the discussion͕ the maũority of the panelists agreed that the acceptability 
of giving less eīective treatment for breast cancer depends on patients͛ and clinicians͛ 
preferences. 

It ǁas not clear ǁhether or not FP ǁas promising. Patients and specialists either 
did not knoǁ ;nсϭϰ͕ ϲϭйͿ or agreed that the options ǁere promising ;ϭ disagreedͿ͖ breast 
cancer nurses tended to disagree more oŌen ;nсϮ͕ ϱϬй͖ pсϬ.ϬϳͿ. Eǆperts stated that it 
ǁas promising that aƩention is given to FP͕  but that FP options as they are noǁ ;especially 
cryopreservation of ovarian tissue and of oocytesͿ are not very promising. ,oǁever͕  it ǁas 
emphasiǌed that the Įeld of FP is developing Ƌuickly͕  and that the options can become 
promising. Decisions about FP should be based on Ƌualitatively good information͕ and on 
ǁeighting the pros and cons of each FP option. Discussion among the eǆperts revealed 
that informing patients about ovarian tissueͲ and oocyte cryopreservation is acceptable as 
long as no false hope is given͕ and loǁ success rates are communicated to patients. 

It ǁas diĸcult to establish the best moment for informing patients. Eǆperts stated 
that information should be provided as soon as possible. dhis does not have to be at the 
time of diagnosis͖ as long as it is no later than the moment the treatment plan is discussed 
ǁith the patient. Furthermore͕ the information should be adũusted to the patient s͛ 
informational needs at that moment.

Proefschrift 6-5-14 groene tab-5mm.indd   68 6-5-2014   15:09:36



ϲϵ

T
a

b
le

 3
.

S
ta

te
m

e
n

ts
 t

h
a

t 
sh

if
te

d
 t

o
w

a
rd

s 
co

n
se

n
su

s 
in

 R
o

u
n

d
 2

D
e

lp
h

i

ro
u

n
d

%

d
is

a
g

re
e

%
d

o
 n

o
t

k
n

o
w

%

a
g

re
e

A
tt

it
u

d
e

 D
A

1
A

 w
e

b
si

te
 w

il
l 

d
e

cr
e

a
se

 t
h

e
 l

o
a

d
 o

n
 p

a
ti

e
n

ts
 (

e
.g

. 
in

 t
ra

ve
l 

e
xp

e
n

se
s)

1
1

9
1

5
6

7

2
7

7
8

5

2
T

h
e

 w
e

b
si

te
 s

h
o

u
ld

 b
e

 g
e

n
e

ra
li

ze
d

 t
o

 o
th

e
r 

ty
p

e
s 

o
f 

ca
n

ce
r

1
1

5
2

2
6

3

2
4

4
9

3

P
ro

ce
d

u
re

-
w

h
ic

h
 p

a
ti

e
n

ts
 s

h
o

u
ld

 b
e

in
fo

rm
e

d
, 

b
y

 w
h

ic
h

 c
li

n
ic

ia
n

, 
w

h
e

n
?

3
O

n
ly

 p
a

ti
e

n
ts

 w
it

h
 a

 p
ro

g
n

o
si

s 
fo

r 
lo

n
g

-t
e

rm
 s

u
rv

iv
a

l 
(>

5
0

%
)

1
7

8
1

5
7

2
8

5
7

7

4
P

a
ti

e
n

ts
 s

h
o

u
ld

 a
d

d
re

ss
 q

u
e

st
io

n
s 

a
b

o
u

t 
F

P
 t

o
 a

 g
y

n
e

co
lo

g
is

t/
 f

e
rt

il
it

y

e
xp

e
rt

1
7

1
9

7
4

2
4

4
9

3

5
T

im
in

g
 o

f 
th

e
 i

n
fo

rm
a

ti
o

n
 a

b
o

u
t 

F
P

 s
h

o
u

ld
 b

e
 a

d
ju

st
e

d
 t

o
 t

h
e

 p
a

ti
e

n
t

1
2

6
1

5
5

9

2
1

1
7

8
2

6
T

im
in

g
 o

f 
th

e
 i

n
fo

rm
a

ti
o

n
 a

b
o

u
t 

F
P

 s
h

o
u

ld
 b

e
 a

d
ju

st
e

d
 t

o
 t

h
e

 h
o

sp
it

a
l

1
7

4
1

5
1

1

2
8

2
1

1
7

7
G

iv
in

g
 i

n
fo

rm
a

ti
o

n
 a

b
o

u
t 

F
P

 p
ri

o
r 

to
 t

h
e

 c
o

n
su

lt
a

ti
o

n
 w

it
h

 t
h

e

g
y

n
e

co
lo

g
is

t/
fe

rt
il

it
y

 c
li

n
ic

ia
n

 s
a

v
e

s 
ti

m
e

 i
n

 t
h

e
 c

o
n

su
lt

a
ti

o
n

1
1

1
1

5
7

4

2
4

1
1

8
5

8
T

h
e

 p
o

ss
ib

il
it

y
 t

o
 r

e
fe

r 
p

a
ti

e
n

ts
 t

o
 a

 w
e

b
si

te
 w

o
u

ld
 s

a
ve

 m
u

ch
 t

im
e

 i
n

th
e

 c
o

n
su

lt
a

ti
o

n
 w

it
h

 t
h

e
o

n
co

lo
g

is
t

1
1

5
1

9
6

7

2
7

7
8

5

9
T

h
e

 i
n

fo
rm

a
ti

o
n

 o
n

 t
h

e
 w

e
b

si
te

 a
b

o
u

t 
F

P
 m

a
k

e
s 

it
 m

o
re

 e
a

sy
 t

o
 t

a
lk

a
b

o
u

t 
F

P
fo

r 
sp

e
ci

a
li

st
s

1
0

3
3

6
7

2
0

7
9

3

F
P

=
fe

rt
il

it
y

 p
re

se
rv

a
ti

o
n

C
hapter 4

Proefschrift 6-5-14 groene tab-5mm.indd   69 6-5-2014   15:09:37



ϳϬ

dhere ǁas much ambiguity about ǁhich clinician should inform patients about 
FP and to ǁhom patients should address Ƌuestions about FP. It appeared that there is 
no single type of clinician ǁho should inform patients and be available for Ƌuestions. 
Moreover͕  a distinction ǁas made betǁeen introducing the subũect and providing more 
detailed information. In the discussion͕ eǆperts agreed that the introduction of the 
information ;or referral to a ǁebsiteͿ can be done by any health professional͕ as long as 
detailed information about FP is given by an FP eǆpert at a point in time not too much 
later.  

then patients have already been in contact ǁith a fertility eǆpert͕ they can 
address Ƌuestions about FP to that person. If not͕ patients should address their Ƌuestions 
to an oncologist͕ nurse͕ or other specialist in the ;multidisciplinaryͿ breast cancer team 
ǁho can refer them on to more specialiǌed staī. 

Many patients ǁere in favor of using the DAͲǁebsite in the consultation ǁith the 
fertility specialist. ^pecialists and breast cancer nurses mentioned that this depends on 
the clinician s͛ preference.

^eventyͲeight percent of the eǆperts agreed that guidelines are needed to 
structure the procedure for informing patients. ,oǁever͕  it ǁas unclear ǁhich speciĮc 
procedural aspect this concerned͕ and ǁhether guidelines should be local or national. 

FortyͲseven percent of the clinicians thought their clinic did not provide enough 
information about FP at present ;nсϴͿ. 

 

 

Figure 2. Percentage of concensus per category, Rounds 1 and 2 
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Table 4. Statements for the online discussion in Round 3 
 

 Statements 
1 The fertility preservation options are promising 

2 
The success rates of experimental treatments such as cryopreservation 
of ovarian tissue and oocytes are too low to justify offering it to 
patients 

3 It is acceptable to give a less effective treatment for BC to preserve 
fertility 

4 The information about FP can be introduced by anyone 

5 Detailed information about FP should only be given by a gynecologist 
or fertility specialist 

6 
As soon as it is known that a patient is eligible for FP because of a risk 
of infertility due to treatment for breast cancer, it is important to 
introduce the options soon 

7 Detailed content information about FP can be given later on to the 
patient, by a FP specialist 

8 Patients should address questions about FP to their treating oncologist 

9 When patients have already seen a fertility specialist they should 
address their further questions to this specialist 

10 
A checklist and clear agreement about the procedure of informing 
patients about FP for each medical center is better than a national 
guideline 
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Discussion 
A Delphi study ǁith online discussion ǁas conducted ǁith eǆperts involved in information 
provision about FP͕  to reach consensus on ;the procedure forͿ informing patients about 
it. Eǆperts thought it ǁas important that every eligible ǁoman receives clear͕  obũective 
information about FP. General information should be introduced soon aŌer diagnosis ;by 
any health professionalͿ͕ and details later on ;by a fertility eǆpertͿ. 

As eǆpected͕ eǆperts valued the more eǆperimental FP treatments diīerently from 
embryo cryopreservation ΀ϵ΁ dhere ǁas no consensus on ǁhether or not cryopreservation 
of oocytes and ovarian tissue could ũustiĮably be oīered ;ϴй pro͕ ϳϲй contraͿ. dhis is 
comparable to Įndings from <ohler et al ;ϮϬϭϭͿ ǁho found that only a minority of 
oncologists ;ϰϲйͿ agreed that all pubertal females ;ϭϯͲϭϴ years of ageͿ should be oīered 
ovarian tissue cryopreservation ΀ϳ΁. dhe eǆperimental character of FP has been found to 
be a barrier to informing ǁomen ΀ϴ͖ϵ΁͕ but eǆperts in our study thought that patients 
should be informed about all options ;incl. eǆperimental onesͿ͕ as long as the information 
is obũective and complete. 

Interestingly͕  diīerent eǆperts made diīerent value tradeͲoīs ǁhen formulating 
their opinions about FP. dhis underlines that the decision about ǁhether or not to undergo 
FP is a preferenceͲsensitive decision ΀ϭϵ΁. dhe literature suggests that preferenceͲsensitive 
decisions should be based on good Ƌuality information͕ and on ǁeighting the pros and 
cons and patients͛ values ΀ϭϵ΁. ^imilar suggestions ǁere mentioned by the eǆperts. 

Eǆperts agreed that it is important that all eligible patients are informed about 
FP. ,oǁever͕  similar to many other studies ΀ϭͲϳ΁͕ ϰϳй of the eǆperts indicated that the 
information their clinic provides about FP is insuĸcient at present. A maũority of panelists 
ǁelcomed guidelines to structure the information provision about FP͕  but they ǁere 
unable to indicate for ǁhich procedural aspects. Increased knoǁledge of FP among 
medical professionals in terms of information provision may therefore be more important 
than in terms of structuring the information provision. tith the involvement of patients 
and clinicians in this study ǁe hope to have created aǁareness͕ and thereby supported 
the implementation of a DA about FP that ǁe have developed.

Panelists reached rapid consensus that all ǁomen of reproductive age ǁho are at 
risk of treatmentͲinduced infertility should receive information about FP. ^imilar to <ohler 
et al ;ϮϬϭϭͿ͕ none of the barriers mentioned in previous literature ΀ϴͲϭϯ΁ held true for our 
eǆperts ΀ϳ΁. ,oǁever͕  these studies ǁere conducted in ϮϬϬϳͲϮϬϬϵ͕ so it is possible that 
these barriers ǁere resolved by time. 

dhe DAͲǁebsite ǁas thought to decrease the load for patients ;e.g. in travel 
eǆpensesͿ͕ to enable patients and clinicians to talk about FP͕  and to save time in the 
consultation ǁith the oncologist ;ǁho introduces the subũect and refers to the ǁebsiteͿ as 
ǁell as ǁith the fertility specialist ;ǁho has less eǆplaining to doͿ. In previous studies͕ DAs 
have been found to be helpful in involving patients more actively ΀ϮϬ΁͕ and to decrease 
the length of a counseling consultation ǁhen given prior to counseling ΀Ϯϭ΁.  Eǆperts 
mentioned that specialists could use the DAͲǁebsite in the consultation as ǁell͕ but they 
should decide for themselves ǁhether or not they ǁould like that. 

Zegarding the issue of ǁho should inform patients͕ eǆperts distinguished betǁeen 
introducing the information and providing detailed counseling. dhe available literature and 
guidelines have suggested a role for oncologists ΀ϭϲ͖ϮϮ΁͕ gynecologists ΀ϭϲ΁͕ or ;oncologicͿ 
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nurses ΀Ϯϯ΁ in informing ǁomen about FP. Panelists suggested a role for oncologists and 
nurses in introducing the information͕ and for fertility eǆperts in providing more detailed 
counseling. 

^ome limitations have to be taken into account ǁhen interpreting these results. 
te deĮned consensus at ϴϬй agreement. Most other recent studies have used loǁer 
margins͕ varying from less than ϯϬй in both scale ends ΀Ϯϰ΁͕ to ϴϬй ΀ϭϴ΁.  If ǁe had used 
a loǁer margin͕ more statements ǁould have reached consensus early in the Delphi 
process ;since the least ͞agreement͟ ǁe found ǁas ϰϳйͿ͕ so ǁe ǁould not have been 
able to obtain eǆperts͛ considerations in formulating their opinions͕ as ǁe have been 
noǁ. Despite our eīorts to include both opponents and advocates of FP͕  most eǆperts 
ǁere in favor of FP. tith our strict deĮnition of consensus ǁe ǁere nevertheless able to 
distinguish opposing opinions to some eǆtent. ^ome statements did not reach consensus 
because they ǁere not stated suĸciently eǆplicitly for the eǆperts. In the online discussion 
ǁe ǁere able to obtain consensus on these statements anyǁay. It is unclear ǁhat caused 
the shiŌs in opinion betǁeen rounds͗ the opinions of others͕ or simply participation in 
this study that caused eǆperts to think more thoroughly about it.  >astly͕  ϳϴй ;nсϮϭͿ of the 
eǆperts participated in Zound ϯ. Eǆperts ǁho remained active had possibly more aĸnity 
ǁith FP or may have had more time to actively participate in an online discussion. It ǁould 
be interesting to knoǁ the opinions of the more busy clinicians͕ because aƩention to FP is 
important in busy schedules as ǁell. 
In conclusion͖ it is important that every eligible ǁoman receives Ƌualitatively good 
information about FP soon aŌer diagnosis͕ in order to have enough time to make a 
decision regarding FP. dhe eǆact procedure for informing ǁomen should be adũusted to 
patients͛ informational needs as ǁell as the local situation. dhe ǁebͲbased DA about FP 
that ǁe have developed can contribute to this information provision. 

Future research should focus on evaluating the eīectiveness of the DAͲǁebsite 
for neǁly diagnosed patients ǁho have to decide on FP. Furthermore͕ since this ǁebsite is 
meant for patients and not clinicians͕ it could be valuable to increase clinicians͛ knoǁledge 
about FP as ǁell͕ and make sure they have upͲtoͲdate information about FP to help their 
patients decide.
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Abstract 
Background do improve information provision and decision making about fertility 
preservation for breast cancer patients͕ a ǁeb based decision aid ;DAͿ ǁith values 
clariĮcation eǆercise ;sCEͿ ǁas developed. te aimed to evaluate the eīect of a DA 
ǁith information only compared to a DA ǁith sCE͕ and to study the relation betǁeen 
personality and information seeking style on DAͲuse͕ decisional conŇict and knoǁledge. 
Methods dǁo scenarioͲbased eǆperiments ǁere conducted ǁith tǁo diīerent groups 
of healthy female participants. Dependent measures ǁere͗ decisional conŇict score 
;DC^Ϳ͕ knoǁledge͕ and DAͲuse ;time spent͕ pages vieǁed͕ sCE usedͿ. Zespondents ǁere 
randomiǌed betǁeen a DA ǁith information only ;sCEͲͿ and a DA ǁith information plus 
a sCE ;sCEнͿ ;experiment 1Ϳ͕ or betǁeen information only ;sCEͲͿ͕ information plus sCE 
ǁithout referral to sCE ;sCEнͿ͕ and information plus a sCE ǁith referral to sCE ;sCEннͿ 
;experiment 2Ϳ. In eǆperiment Ϯ ǁe additionally measured personality ;neuroticismͬ
conscientiousnessͿ and information seeking style ;monitoringͬbluntingͿ.
Results Experiment 1. dhere ǁere no diīerences in DC^͕ knoǁledge or DAͲuse betǁeen 
sCEͲ ;nсϳϬͿ and sCEн ;nсϳϬͿ. Both DAs lead to a mean gain in knoǁledge from ϯϵй at 
baseline to ϳϯй aŌer vieǁing the DA . tithin sCEн͕ sCEͲusers ;nсϯϮ͕ ϰϲйͿ reported 
less DC^ compared to nonͲusers. ^ince there ǁas no diīerence in DC^ betǁeen sCEͲ 
and sCEн͕ it is unlikely that the sCE caused this diīerence. Experiment 2. dhere ǁere 
no diīerences in DC^ or knoǁledge betǁeen sCEͲ;nсϲϱͿ͕ sCEн ;nсϲϴͿ͕ sCEнн ;nсϲϲͿ. In 
all groups͕ knoǁledge increased on average from ϰϮй at baseline to ϳϮй aŌer vieǁing 
the DA. Blunters vieǁed less DAͲpages ;ZсϬ.ϯϲͿ. More neurotic ǁomen ǁere less certain 
;ZсϬ.ϭϴͿ  and felt less supported in decision making ;ZсϬ.ϭϱͿ͖ conscientious ǁomen felt 
more certain ;ZсͲϬ.ϭϱͿ and had more knoǁledge aŌer vieǁing the DA ;ZсϬ.ϭϱͿ. 
Discussion Zesults indicate that ;the information onͿ both DAs leads to increased 
knoǁledge in healthy populations making hypothetical decisions͕ but that use of the sCE 
does not seem to improve knoǁledge or decisional conŇict. Personality characteristics 
ǁere slightly associated ǁith DAͲuse͕ information seeking styles ǁith aspects of decisional 
conŇict.
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Background
 
Preference sensitive decision making
An increasing number of medical decisions are preference sensitive͕ indicating that the 
͞best͟ decision or treatment option does not only depend on ǁhat is best from a medical 
point of vieǁ͕ but depends on patient preferences ǁith regard to the treatment options as 
ǁell͕ and should therefore take into account the values a patient aƩaches to the advantages 
and disadvantages of those option;sͿ. In other ǁords͕ ǁith preference sensitive decisions͕ 
patients should be actively invited to participate in decision making ΀ϭͲϯ΁. 

Decision aids (DAs)
In order to increase participation in decision making and improve decision making 
processes and outcomes for preference sensitive decisions͕ decision aids ;DAsͿ are 
increasingly used. DAs are tools that provide at minimum some information about the 
;medicalͿ problem͕ possible solutions͕ including an option to ǁait and see͕ information 
about risks and uncertainties͕ and a balanced overvieǁ of advantages and disadvantages 
of each option΀ϰ΁. 

Despite availability of Ƌuality criteria for the development and evaluation of DAs ΀ϱ΁͕ 
ǁhich are used by most DA developers͕ DAs diīer ǁith regard to the type of medium ;e.g. 
brochures͕ booklets͕ DsD s͕͛ CDͲZKMs͕ ǁebsitesͿ͕ their content͕ and the oīered decision 
making support ΀ϲͲϴ΁. ^ome DAs provide patients ǁith information only͕  summaries͕ or 
patient narratives͕ ǁith ǁhich patients can implicitly clarify ǁhat is important for them. 
Kthers combine information ǁith eǆplicit values clariĮcation methods ;sCMͿ͕ in ǁhich 
patients are supported in active deliberation about ǁhat is important to them. 

In general͕ DAs as a ǁhole have been found to be eīective in reducing decisional 
conŇict͕  increase knoǁledge on the subũect͕ lead to more realistic eǆpectations͕ and to 
lead to a higher percentage of patients ǁho are able to decide on a course of action ΀ϰ΁. 
,oǁever͕  the eīect of speciĮc aspects͕ such as sCMs ;if eīective at allͿ is less clear ΀ϰ͖ϳ͖ϵͲ
ϭϮ΁. dǁo patient studies that have evaluated the eīect of DAs ǁith several types of sCM 
compared to DAs ǁithout sCM or information only͕  did Įnd that sCMs in the form of 
an eǆplicit values clariĮcation eǆercise ;sCEͿ lead to a higher percentage of patients ǁho 
made an informed decision that ǁas in agreement ǁith their personal values ΀ϰ΁͕ a higher 
congruence betǁeen values and treatment ΀ϰ΁͕  and lead to feeling beƩer prepared for 
decision making ΀ϭϯ΁. Kne scenario based study in healthy participants found no signiĮcant 
beneĮcial eīects of sCMs compared to information only ΀ϭϬ΁͕ one did ΀ϳ΁. then comparing 
eǆplicit ǁith implicit sCM ΀ϳ͖ϭϮ΁͕ eǆplicit sCM ǁere more eīective in healthy participants 
΀ϳ΁͕ but no improvements ǁere found in patient populations ΀ϭϮ΁. Additionally͕  in theory͕  
deliberation ;ǁith sCMͿ and analytical reasoning may not alǁays be beneĮcial for decision 
making ΀ϭϭ΁͕ since deliberation may overshadoǁ important intuitive feelings that are more 
diĸcult to formulate but may be ũust as important in decision making΀ϭϭ΁. 

The decision
A good eǆample of a preference sensitive decision ǁith a diĸcult decision making 
process is the decision ǁhether or not to undergo fertility preserving procedures ;fertility 
preservation͕ FPͿ before the start of the cancer treatment ǁhen diagnosed ǁith breast 
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cancer. dhe last decades͕ chemotherapy for breast cancer has increased survival chances͕ 
but ǁith an increased possibility of losing fertility as a conseƋuence ΀ϭϰ΁. ̂ ince many young 
cancer patients have a future child ǁish͕ interest has risen in possibilities to preserve 
fertility before undergoing cancer treatment. At this moment one can try to spare fertility 
by cryopreserving embryos͕ oocytes͕ or ovarian tissue ΀ϭϱ΁.  ,oǁever͕  since chances to 
become infertile are never ϭϬϬй͕ not undergoing any fertility sparing treatment ;ǁait and 
seeͿ is also an option ΀ϭϰ͖ϭϲ΁. All these FP options come ǁith risks and success rates ΀ϭϱ͖ϭϲ΁. 
For some years͕ FP is oīered to young ǁomen ǁith breast cancer ;ϭϴͲϰϬ years oldͿ.  Eot 
only are there many aspects to consider in deciding about FP͕  but the decision also has 
to be made in the short time frame ;oŌen a feǁ days to a ǁeekͿ betǁeen diagnosis and 
start of the chemotherapy treatment͕ ǁith competing demands from other breast cancerͲ
related decisions and emotions ΀ϭϳ΁. 
 In order to assist decision making about FP͕  ǁe have developed a DA for ǁomen 
ǁith breast cancer ǁho have to decide about FP treatments ΀ϭϴ΁. dhe DA consists of 
information͕ and a Įne grained͕ eǆplicit sCE.  dhe sCE consists of statements about the 
conseƋuences of each FP option͕ for ǁhich patients are asked to indicate the eǆtent to 
ǁhich they ǁere considered a beneĮt or disadvantage. Additionally͕  patients have the 
option to add arguments and rate these as ǁell. AŌer rating the importance of the separate 
statements͕ the DA generates a summary that provides an overvieǁ of patients͛ ansǁers  
in descending order from most important to least important ;as indicated by the patientͿ. 
Moreover͕  patients can indicate the eǆtent to ǁhich they are in favor of the treatment 
options͕ and make a decision based on their oǁn values. Patients are not provided ǁith a 
clearͲcut advice about ǁhich treatment to choose. dhe eīect of DAs ǁith sCEs on decision 
making is largely unknoǁn. te hypothesiǌed that the use of our DA ǁith sCE in deciding 
about FP ǁould decrease decisional conŇict compared to information only ΀ϳ͖ϭϯ΁. 

Emotions͕ coping styles and personal characteristics may inŇuence decision 
processes and the eǆtent to ǁhich informational sources are used ΀ϭϵͲϮϮ΁. ^ince patients 
may react ǁith feelings of anǆiety and depression to the neǁs about a diagnosis ǁith a 
life threatening disease such as breast cancer and the prospect of a fertility threatening 
cancer treatment ΀ϮϯͲϮϱ΁͕ it may be important to acknoǁledge these emotions.  
Furthermore͕ emotions may aīect values related to the decision͕ and risk perception 
΀Ϯϲ΁. Additionally͕  patients may have their oǁn coping styles ǁhen it comes to geƫng 
informed about threatening medical situations͕ ǁhich is reŇected in their preferred role in 
decision making and conseƋuently their behavior ǁith regard to seeking information. For 
eǆample͕ patients ǁith monitoring coping styles have been found to ask more Ƌuestions 
in the consultation͕ and to prefer more detailed information ΀Ϯϳ΁. Moreover͕  it has been 
suggested that patients ǁith a more neurotic personality preferred less participation in 
decision making about treatment͕ ǁhile more conscientious patients preferred more 
participation and deliberation ΀Ϯϴ΁. te therefore hypothesiǌed that having a monitoring 
coping style or a more conscientious personality ǁould be associated ǁith more eǆtensive 
use of the DA and sCE͕ less decisional conŇict͕ and more knoǁledge aŌer vieǁing the DA. 
Blunting coping styles and neurotic personalities ǁere thought to be associated ǁith less 
use of the DA and sCE͕ more decisional conŇict and less knoǁledge aŌer vieǁing the DA. 

Proefschrift 6-5-14 groene tab-5mm.indd   82 6-5-2014   15:09:38



ϴϯ

The current research
In order to test the above mentioned hypotheses͕ tǁo eǆperiments ǁere performed ǁith 
healthy participants making hypothetical decisions about FP. In order to make participants 
more similar to patients͕ ǁe have induced them ǁith neutral͕ sad and anǆious emotions. 
Although ǁe are ǁell aǁare of the limitations of including healthy participants instead 
of patients ǁe chose for healthy participants to be able to include enough participants 
to reach suĸcient poǁer. Additionally͕  ǁe thought it ǁould be unethical to test these 
speciĮc hypotheses in a patient population͕ before they ǁere tested hypothetically in nonͲ
patients.

In eǆperiment ϭ ǁe studied the eīect of type of DA ;information only versus 
informationнsCEͿ on DAͲuse͕ decisional conŇict͕ and knoǁledge. Additionally ǁe assessed 
the eīect of sCEͲuse on decisional conŇict and knoǁledge. 

 In eǆperiment Ϯ ǁe assessed associations betǁeen several personality 
characteristics and information seeking styles ǁith the eǆtent to ǁhich the DA ǁas used 
and on decisional conŇict and knoǁledge. 

Experiment 1

Methods 
Study design 
dhe study ǁas a Ϯ ;type of DA͗ DA ǁith information only or DA ǁith information and a 
sCEͿ by ϯ ;emotion͗ neutral͕ anǆious͕ or sadͿ betǁeen subũects factorial design͕ stratiĮed 
by location ;>eiden hniversity ʹ location ϭ͕ dilburg hniversity ʹ location ϮͿ. dhe DA ǁith 
information only consists of teǆtual information ;consisting of ϮϬ separate ǁebpagesͿ 
and  the DA ǁith sCE additionally consists of a sCE for each FP option ;consisting of siǆ 
separate ǁebpagesͿ. 

Participants 
Participants ǁere healthy ǁomen betǁeen ϭϴͲϯϲ years old ;MсϮϬ.ϴ͕ SDсϯ.ϰͿ͕ ǁho 
had suĸcient understanding of the Dutch language. Participants ǁere invited by 
advertisements at universities͕ in libraries and on ǁebsites ;including social mediaͿ.  
Participants participated in eǆchange for either money ;location ϭ͖ ϴ eurosͿ or course 
credits ;location ϮͿ .  Participants at location ϭ had to actively approach the researcher 
and had to make an appointment to participate. Participants at location Ϯ could easily 
subscribe through an online system. 

Procedure
Measurements
dhe study ǁas completely computeriǌed͕ outcomes ǁere measured ǁith Ƌuestionnaires 
and ǁeb statistics. All measures ǁere measured immediately aŌer vieǁing the DA͕ eǆcept 
for knoǁledge ǁhich ǁas measured both before and aŌer vieǁing the DA.

dhe primary outcome measure ǁas decisional conŇict. dhis ǁas measured ǁith 
a Dutch translation of the decisional conŇict scale ;DC^Ϳ ;including the subscales values 
clarity͕  informed decision making͕ eīective decision making͕ decision making support͕ 
decision making uncertaintyͿ ΀Ϯϵ΁. dhe total scale consists of ϭϲ items measured on a 
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ϱ point >ikert scale ranging from Ϭ ;totally disagreeͿ ϰ ;totally agreeͿ.  A total decisional 
conŇict score is obtained by adding up the scores on the items͕ dividing them by the 
number of items and rescoring them from ϬͲϭϬϬ. A higher score on the DC^͕ or one of its 
subscales͕ indicates more decisional conŇict. 

Kther outcomes ǁere knoǁledge about FP͕  measured ǁith ϭϬ statements about 
FP options ǁith the ansǁer categories ͞true͕͟  ͞false͕͟  or ͞I do not knoǁ .͟ Furthermore͕ ǁe 
measured preferred FP option ;ϱ categories͗  ǁait and see ;not undergoing a fertility sparing 
treatmentͿ͕ cryopreservation of embryo s͕͛ oocytes͕ ovarian tissue͕ do not knoǁͿ͕ socioͲ
demographic characteristics ;age͕ child ǁish͕ parity͕  eǆperience ǁith ;breastͿ cancer in 
relatives and peers͕ relational status͕ cohabiting͕ education͕ ethnicity͕  religious aĸliationͿ͕ 
and ǁeb statistics such as total time spent on the DA and number of informationalͲ and 
sCEͲpages vieǁed. 

Emotion induction
Emotions ǁere induced by a combination of a short Įlm fragment and background 
music during the entire eǆperiment͕ tǁo methods that have previously been found to be 
successful for inducing moods΀ϯϬ΁. 

Directly aŌer emotions ǁere induced͕ respondents read a hypothetical script in 
ǁhich they ǁere asked to imagine that they ǁere at a consultation ǁith their oncologist 
and ũust received the diagnosis of breast cancer͕  for ǁhich they ǁould be treated ǁith 
chemotherapy. ^ince chemotherapy might inŇuence their fertility͕  they are oīered the 
chance to preserve their fertility before undergoing chemotherapy. At the end of the script 
ǁomen ǁere referred to a DA ǁebsite to prepare them for making a decision. Zespondents 
ǁere then actually referred to the DA. dhey ǁere instructed to spend as much time͕ and 
vieǁ as many pages on the DA as they thought ǁas necessary to make a decision͕ there 
ǁas no minimum or maǆimum. 

In order to test ǁhether the emotion induction ǁas successful͕ participants ǁere 
asked before ;pre induction Ͳ IͿ͕ immediately aŌer emotion induction and aŌer reading 
the script ;post induction Ͳ IIͿ͕ and aŌer vieǁing the DA ;post DA Ͳ IIIͿ͕ to ǁhat eǆtent they 
felt happy͕  anǆious and sad at that moment on a ϳͲpoint >ikert scale ;i.e. ͞to ǁhat eǆtent 
do you feel happy at this moment͍͟Ϳ. dhis emotion manipulation check indicated that 
all participants felt more sad ;ȴM с Ϯ.ϭͿ and anǆious ;ȴMсϮ.ϭͿ aŌer induction͕ and less 
happy ;ȴMсͲϮ.ϬͿ. Eo diīerences ǁere observed betǁeen the three emotion induction 
conditions. >ikely͕  the hypothetical script͕ ǁhich all participants had to read folloǁing the 
emotion induction and before measurement of emotions͕ and the decision itself͕  may 
have evoked feelings of sadness and anǆiety in all participants. ^ince no diīerences on 
perceived emotions ǁere found betǁeen emotion induction conditions͕ ǁe controlled for 
emotion induction condition in all analyses but no further analyses ǁere conducted ǁith 
emotions. 

Statistics 
Analyses ǁere conducted ǁith ^P^^ ϮϬ.Ϭ. Diīerences betǁeen the DAs in continuous 
outcomes ǁith only one measurement moment ;e.g. DC^͕Ϳ ǁere tested ǁith oneͲǁay 
AEKsAs ǁith DAͲtype ;sCE нͬͲͿ as betǁeenͲsubũects factor. Diīerences in knoǁledge 
scores at baseline and aŌer vieǁing the DA ǁere tested ǁith a General >inear Model 
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;G>MͿ for repeated measures͕ ǁith DAͲtype ;sCE нͬͲͿ as betǁeenͲsubũects factor. 
^ince not all participants randomiǌed to information plus sCE actually used the sCE͕ 
ǁe conducted secondary analyses ǁith a neǁ grouping variable͕ consisting of three 
arms͗ information only ;sCEͲͿ͕ information plus a sCE ǁhich ǁas not used ;sCEнͲͿ͕ and 
information plus a sCE ǁhich ǁas used ;sCE ннͿ. dhis variable replaced the Įǆed variable 
͞DAͲtype͟ in the AEKsA and G>M for repeated measures as described above.  All the 
analyses ǁere done͕ ǁhile controlling for the eīect of emotion induction condition and 
location.

Power calculation
A sample siǌe of ϲϰ participants per treatment arm ǁas considered suĸcient to analyǌe 
main eīects on decisional conŇict ǁith a poǁer of Ϭ.ϴ ;Cohen s͛ dсϬ.ϱ͖ βсϬ.Ϯ͖ αсϬ.ϬϱͿ. 
tithin the tǁo DAͲconditions respondents ǁere eƋually randomiǌed among the three 
diīerent emotion conditions. 

Results
Participants and socio-demographic characteristics
KneͲhundred ĮŌyͲone ǁomen participated. te eǆcluded ϭϭ ǁomen because of 
incomplete data on main outcomes due to problems ǁith internet or the Ƌuestionnaire. 
dhe total population used for data analyses consisted of ϭϰϬ participants͕ ϯϵ in location ϭ͕ 
and ϭϬϭ ǁomen in location Ϯ. 
At baseline there ǁere no diīerences in socioͲdemographic characteristics betǁeen 
the locations ;data not shoǁnͿ. Furthermore͕ randomiǌed conditions ;DAͲtypesͿ ǁere 
comparable on most socioͲdemographic characteristics. tith regard to child ǁish ;for the 
futureͿ ǁe found that ǁomen in the information only condition someǁhat less oŌen had 
a child ǁish than ǁomen in the sCEн conditions ;χ2сϳ.ϭϳ͕ pф.Ϭϭ͖ dable ϭͿ. 

Effect of type of DA on decision making, DA use, decisional conflict, 
knowledge 
Kf the total population͕ ϭϭϰ ǁomen ;ϴϭйͿ ǁere able to make a decision ǁhether or not to 
preserve fertility͕  of ǁhich Ϯϰ ǁomen ;ϮϭйͿ  ǁanted to ǁait and see͕ and ϵϬ ǁomen ;ϳϵйͿ 
chose to cryopreserve either embryos ;nсϰϱͿ͕ oocytes ;nсϯϰͿ or ovarian tissue ;nсϭϭͿ. 

dhere ǁere no eīects of DAͲtype ;information ǁith or ǁithout sCEͿ on time spent 
on the DA or number of pages vieǁed ;dable ϭͿ.  Mean number of pages vieǁed for the 
total group ǁas ϭϯ.ϰ ;SDсϳ.ϳͿ and mean time spent on the DA ǁas ϴ.ϵ minutes ;SDсϳ.ϵͿ. 
dhe correlation betǁeen time spent on DA and pages vieǁed ǁas high ;rс.ϳϱ͕ pф.ϬϬϭͿ͕ 
therefore ǁe chose to use only ͞time spent͟ in further analyses. 

dhere ǁere no signiĮcant diīerences in decisional conŇict scores ;including scores 
on all subscalesͿ or knoǁledge betǁeen ǁomen ǁho received the DA ǁith information 
only ;sCEͲͿ or  ǁith information and a sCE ;sCEнͿ ;dable ϭͿ. In both conditions͕ the 
DA led to a signiĮcant increase in knoǁledge ;F;ϭ͕ ϭϮϳͿсϮϲϰ.ϵϲ͕  pф.ϬϬϭͿ. At baseline͕ 
mean knoǁledge score for the total group ǁas ϰ.Ϯ͕ aŌer vieǁing the DA it ǁas ϳ.ϲ͖ a 
relative increase of ϴϭй. Moreover͕  aŌer adũustment for baseline knoǁledge there ǁas a 
signiĮcant positive relation betǁeen knoǁledge aŌer vieǁing the DA and time spent on 
the DA ;rсϬ.ϯϯ pф.ϬϬϭͿ. 
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Effect of using the VCE on total DA use, decisional conflict 
Kf the ǁomen in the sCEн condition ;nсϳϬͿ͕ only ϯϯ ǁomen ;ϰϳйͿ had vieǁed the sCE 
;sCEнн͕ table ϭͿ. dhese ǁomen spent on average Ϯ.ϰϵ minutes ;range ϭϬ seconds ʹ ϴ 
minutesͿ on the sCE.  dhere ǁas a signiĮcant diīerence in time spent on the DA betǁeen 
ǁomen ǁho did or did not use the sCE ;F;Ϯ͕ϭϮϮͿсϵ.Ϭϭ͕ pф.ϬϬϭͿ. tomen ǁho had used the 
sCE spent more time on the DA than ǁomen ǁho did not. 

dhere ǁas a signiĮcant diīerence betǁeen ǁomen ǁho received information only 
;sCEͲͿ͕  and those ǁho received a DA ǁith sCE and did ;sCEннͿ or did not ;sCEнͲͿ use the 
sCE͕ ǁith regard to decisional conŇict ;F;Ϯ͕ ϭϮϮͿсϲ.ϰ͕ pф.ϬϭͿ͕ values clarity ;F;Ϯ͕ϭϮϮͿсϵ.ϰ͕ 
pф.ϬϬϭͿ͕ and informed decision making ;F;Ϯ͕ ϭϮϮͿсϯ.Ϯ͕ pф.ϬϱͿ. tomen ǁho used the sCE 
reporting the best ;loǁestͿ scores͕ folloǁed by ǁomen ǁho received information only 
;ǁho ǁere not able to use the sCEͿ͖ ǁomen ǁho ǁere able to but did not use the sCE 
reported the ǁorst ;highestͿ scores.  Furthermore͕ ǁomen ǁho had used the sCE reported 
beƩer ;loǁerͿ scores on eīective decision making ;F;Ϯ͕ ϭϮϮͿсϰ.ϰ͕ pф.ϬϱͿ and decisional 
support ;F;Ϯ͕ ϭϮϮͿсϯ.ϰ͕ pф.ϬϱͿ  than those ǁho did not use it ;dable ϭͿ. 

Conclusion experiment 1
Eǆperiment ϭ shoǁed no diīerence in knoǁledge or decisional conŇict betǁeen ǁomen 
ǁho received a DA ǁith or ǁithout a sCE. ̂ econdary analyses ǁithin ǁomen ǁho received 
a DA ǁith sCE revealed less decisional conŇict for ǁomen ǁho used the sCE compared 
to those ǁho did not use it͕ but ǁith no certainty that it ǁas the sCE that caused this 
diīerence͕ since there ǁas no diīerence ǁhen sCEͲusers ǁere compared to ǁomen ǁho 
received a DA ǁith information only ;ǁithout sCEͿ. 
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Experiment 2
^ince eǆperiment ϭ shoǁed a beneĮcial eīect of sCEͲuse on decisional conŇict ǁithin 
ǁomen ǁho received a DA ǁith sCE͕ but not ǁhen compared to ǁomen ǁho received 
information only͕  ǁe ǁere interested in Įnding eǆplanations for this diīerence. In the Įrst 
eǆperiment͕ only a minority of respondents ǁho received a DA ǁith sCE͕ accessed the 
sCE. ^ince no emphasis ǁas put on the availability of the sCE in their DA͕ it is possible that 
some did not see the sCE. dherefore͕ to increase the number of sCEͲusers in Eǆperiment 
Ϯ͕ ǁe added a third condition to the eǆperiment͗ information plus sCE͕ ǁith eǆplicitly 
referring to the sCE.  Furthermore personality characteristics ǁere measured to investigate 
ǁhether DAͲ and sCEͲuse and eīectiveness of DAͲ and sCEͲuse ǁere associated ǁith 
certain personality characteristics.
 
Methods 
Study design 
Participants ǁere randomly assigned to a DA ǁith information only ;sCEͲͿ͕ a DA ǁith 
information  and a sCE ǁithout referring to the sCE ;sCEнͿ͕ and a DA ǁith information  and 
a sCE ǁith eǆplicitly referring to the sCE ;sCEннͿ͕ stratiĮed by location ;>eiden hniversity 
ʹ location ϭ͕ dilburg hniversity ʹ location ϮͿ. 

Participants 
Participants ǁere healthy ǁomen betǁeen ϭϴͲϯϮ years old ;MсϮϭ.ϰͿ͕ ǁith suĸcient 
understanding of the Dutch language. Participants ǁere invited by advertisements at the 
same universities of eǆperiment ϭ. Participants participated in eǆchange for either course 
creditsͬhours or money ;ϲ EurosͿ at both study locations.  

Procedure
dhe study consisted of tǁo parts. Part I consisted of completing Ƌuestions about 
personality and information seeking style. Part II consisted of reading a hypothetical script 
;see eǆperiment ϭͿ aŌer ǁhich respondents vieǁed a version of the DA ;according their 
randomiǌationͿ and completed Ƌuestionnaires related to their decision making ;processͿ.  
Both parts ǁere presented as independent studies of diīerent researchers.

Measurements
Measures ǁere as in eǆperiment ϭ͕ ǁith addition of the folloǁing scales͗

Information seeking styles ǁere measured ǁith a short version of the dhreatening 
Medical ^ituations Inventory ;dM^IͿ of Miller͕  ϭϵϴϳ ΀ϯϭ΁͕ aŌer the eǆample of Kng et al 
΀Ϯϳ΁. Zespondents ǁere asked to read tǁo hypothetical situations ;ϭͲvague suspicious 
headache complaints and ϮͲchoosing for uncertain heart surgeryͿ and complete three 
monitoring and three blunting items on a Įve point >ikert scale ranging from ϭͲϱ ;not at all 
to strongly applicable to meͿ for each scenario. dotal monitoring and blunting scores ǁere 
calculated by adding up all relevant items. 
Personality traits ǁere measured ǁith the neuroticism ;ϴ itemsͿ and conscientiousness 
subscales ;ϵ itemsͿ of the Dutch translation of the Big Five Inventory ΀ϯϮ΁. Participants 
ǁere asked to rate their agreement ǁith statements about their perception of themselves 
in varying situations͕ on a ĮveͲpoint >ikert scale ranging from ϭ ;strongly disagreeͿ to ϱ 
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;strongly agreeͿ. dotal scores ǁere calculated by adding up all relevant items͕ dividing by 
the total number of items per scale.

Statistics 
Diīerences in knoǁledge scores at baseline and aŌer vieǁing the DA ǁere tested ǁith 
a General >inear Model ;G>MͿ for repeated measures. Diīerences in other continuous 
outcomes ǁere tested ǁith AEKsAs. Associations betǁeen personality characteristics 
and DAͲuse ǁere studied ǁith Pearson s͛ product moment correlations ;PPMCͿ and G>Ms. 
All the analyses ǁere done͕ ǁhile controlling for the eīect of location.

Power calculation 
Presuming a medium eīect siǌe ;fсϬ.ϮϱͿ͕ ǁe needed a total of ϭϳϵ participants in three 
groups to reach a poǁer of Ϭ.ϴ ;αсϬ.Ϭϱ͕ βсϬ.Ϯ͕ ǁith ϭ covariateͿ.

Results
Participants and socio-demographic characteristics
Kne hundred ninetyͲnine eligible ǁomen participated. Due to missing data on some 
Ƌuestions͕ the total population used for data analyses consisted of ϭϵϳ participants͕ ϵϭ 
ǁomen in location ϭ͕ and ϭϬϲ ǁomen in location Ϯ. 
At baseline͕ there ǁere no signiĮcant diīerences ǁith regard to socioͲdemographic 
characteristics betǁeen conditions. Mean age of the respondents ǁas Ϯϭ.ϰ years old 
;range ϭϴͲϯϮͿ͕ ϭϳϵ ǁomen ;ϵϬйͿ had a future desire for children͕ and nobody had children.  

Effect of type of DA and VCE-use on decision making, DA use, decisional 
conflict, knowledge 
Kne hundred ĮŌyͲtǁo ǁomen ;ϳϳйͿ ǁere able to make a decision ǁhether or not to 
preserve fertility͕  of ǁhich ϯϭ ;ϮϬйͿ ǁomen ǁanted to ǁait and see͕ and ϭϮϭ ;ϴϬйͿ ǁomen 
chose to cryopreserve either embryos ;nсϲϳͿ͕ oocytes ;nсϰϳͿ or ovarian tissue ;nсϳͿ.

dhere ǁere no diīerences betǁeen the ϯ conditions in total time spent on the 
DA and the eǆtent to ǁhich the informational pages ǁere used ;dable ϮͿ.  ,oǁever͕  ǁe 
did Įnd diīerences in the eǆtent to ǁhich the sCE ǁas used͖ ǁomen ǁho ǁere referred 
to the sCE signiĮcantly more oŌen used the sCE ;F;Ϯ͕ϭϮϵͿсϯ.ϴ  pф.ϬϱͿ͕ vieǁed more sCE 
pages ;F;Ϯ͕ϭϮϵͿсϵ.ϲ͕ pф.ϬϬϭͿ͕ and spent more time on the sCE ;F;Ϯ͕ϭϮϵͿсϱ.ϲ͕ pф.ϬϭͿ than 
ǁomen in the sCEн condition ǁho ǁere not referred. 

Kf the ǁomen in the sCEн conditions ;ǁith and ǁithout referral͕ nсϭϯϰͿ͕ ϴϰ 
vieǁed the sCE ;ϲϯйͿ. tomen ǁho made use of the sCE spent more time on the total DA 
;F;Ϯ͕ϭϯϬͿсϭϳ.ϵ pф.ϬϬϭͿ͕ and on the informational pages of the DA ;F;Ϯ͕ϭϯϬͿсϱ.ϴ͕ pф.ϬϭͿ 
and vieǁed more informational pages ;F;Ϯ͕ϭϯϬͿсϴ.ϳ͕ pф.ϬϬϭͿ than those ǁho did not͕ 
indicating that they used the ǁhole DA more thoroughly. 

Eo signiĮcant diīerences ǁere found betǁeen randomiǌation conditions ǁith 
regard to decisional conŇict ;or subscales of the DC^Ϳ;dable ϮͿ. Additionally͕  ǁithin sCEн 
;ǁith and ǁithout referralͿ͕ there ǁere no signiĮcant diīerences in DC^ or any of the 
subscales betǁeen ǁomen ǁho did ;sCEннͿ or did not use the sCE ;sCEнͲͿ͕ indicating 
that sCEͲuse ǁas not related to diīerences in decisional conŇict betǁeen the conditions 
;dable ϮͿ. 
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 hse of the DA lead to a relative increase in knoǁledge of ϳϭй ;Mсϰ.Ϯ to Mсϳ.ϮͿ 
in the total population ;F;ϭ͕ϭϵϯͿсϮϬ.ϵ pф.ϬϬϭͿ. Eo diīerences in knoǁledge ǁere found 
betǁeen the randomiǌation conditions͕ or betǁeen ǁomen ǁho did or did not use the 
sCE. Moreover͕  aŌer adũustment for baseline knoǁledge score there ǁere signiĮcant 
positive relations betǁeen knoǁledge aŌer vieǁing the DA͕ time spent on the DA ;rс.ϯϴ 
pф.ϬϬϭͿ͕ and time spent on the informational pages ;rс.ϯϲ͕ pф.ϬϬϭͿ.

Effect of personality characteristics and information seeking style on DA 
use, decision making, decisional conflict and knowledge
Personality characteristics and information seeking styles ǁere eƋually distributed 
;dable ϮͿ. Blunting ;ǁith regard to information seekingͿ ǁas associated ǁith vieǁing less 
informational pages ;rсͲ.ϯϲ͕ pф.ϬϬϭͿ and less total pages ;rсͲ.Ϯϵ͕ pф.ϬϬϭͿ. Eone of the 
personality traits ǁere signiĮcantly associated to the eǆtent to ǁhich the DAs ǁere used 
;time spent͕ pages vieǁedͿ. tith regard to decisional conŇict͕ being more neurotic ǁas 
associated ǁith a more decision making uncertainty ;rс.ϭϴ pф.ϬϭͿ͕ and decision making 
support ;rс.ϭϱ͕ pф.ϬϱͿ and being more conscientious ǁas associated ǁith less decision 
making uncertainty ;rсͲ.ϭϱ͕ pф.ϬϱͿ. Eone of the information seeking styles ǁere associated 
ǁith aspects of decisional conŇict. 
 <noǁledge aŌer vieǁing the DA ǁas associated ǁith more conscientious 
personality ;rс.ϭϱ͕ pф.ϬϱͿ and more monitoring information seeking style ;rс.ϭϱ͕ pф.ϬϱͿ
;corrected for baseline knoǁledgeͿ. 
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Discussion
In the above mentioned eǆperiments ǁe assessed the eīectiveness of a DA ǁith 
information only or ǁith additional sCE ǁith regard to knoǁledge and decisional conŇict͕ 
and the eīect of personality characteristics on DA use and eīectiveness. Additionally͕  ǁe 
assessed diīerences in eīect betǁeen ǁomen ǁho did or did not use the sCE. Eǆperiment 
ϭ shoǁed no diīerence in knoǁledge or decisional conŇict betǁeen DAs ǁith or ǁithout 
a sCE. Additional analyses revealed less decisional conŇict for ǁomen ǁho used the sCE 
compared to those ǁho did not use the sCE͕ but it ǁas unlikely that the sCE had caused 
this diīerence͕ since there ǁas no diīerence in decisional conŇict betǁeen ǁomen ǁho 
received information plus sCE and used the sCE and ǁomen ǁho received information 
only. In eǆperiment Ϯ personality characteristics ǁere measured to investigate ǁhether DAͲ 
and sCEͲuse and eīectiveness ǁere aīected by personality characteristics. Eǆperiment 
Ϯ conĮrmed that there ǁas no association betǁeen sCEͲuse and decisional conŇict or 
knoǁledge͕ and shoǁed that information seeking style aīected DA use ;number of pages 
vieǁedͿ͕ but not sCEͲuse. Personality traits ǁere to some eǆtent associated ǁith aspects 
of decisional conŇict. In both eǆperiments there ǁas a large knoǁledge increase of both 
DAs͕ indicating that the information in the DA is beneĮcial ǁith regard to knoǁledge͕ 
especially for ǁomen ǁho use the DA more thoroughly͕  highly conscientious ǁomen and 
ǁomen ǁith more monitoring information seeking styles.

^ince Ƌuality criteria for DAs anticipate on the addition of a sCM to DAs ΀ϯϯ΁͕ 
but the results betǁeen studies on the eīectiveness of sCM vary from beneĮcial to  no 
;signiĮcantͿ eīects ΀ϰ͖ϳ͖ϭϭͲϭϯ΁͕ ǁe thought it ǁas important to study the eīect of our DA 
plus sCE before implementing it in patient care. ,oǁever͕  it seems that not all patients or 
participants tend to use a sCE ǁhen available. In both our eǆperiments there ǁere ǁomen 
ǁho had used the information on the DA͕ but not the sCE. Although active referral to the 
sCE increased use of the sCE͕ independent of personality or information seeking style͕ 
still ϭϳ ǁomen ;ϭϱйͿ ǁho ǁere referred to the sCE did not use it ;experiment 2Ϳ. In the 
condition ǁithout referral about half of the ǁomen used the sCE in both eǆperiments. 
A study ǁith patients ǁho ǁere actually facing the decision to undergo FP found even 
loǁer percentages of patients ;ϮϯйͿ that used their sCE ΀ϯϰ͖ϯϱ΁. Although sCEͲuse does 
not have to take much eǆtra time ;in our eǆperiments͗ цϱ minutesͿ͕ it is an eǆtra eīort in 
the already short time patients have to get informed and make a decision͕ so it should 
be considered ǁhether active referral is appropriate. dhe hereby conducted eǆperiments 
did not shoǁ a direct beneĮcial eīect of sCEͲuse ǁith regard to knoǁledge or decisional 
conŇict.  dherefore͕ ǁe found no obvious reason to recommend increasing sCEͲuse by 
actively referring patients to it. ^ince other sCM ǁere not alǁays beneĮcial either͕  Ƌuality 
criteria should perhaps be more cautious regarding sCM recommendation as ǁell ΀ϯϲ΁.

te did Įnd a beneĮcial eīect of both DAs ;ǁith or ǁithout sCEͿ on knoǁledge͕ 
since use of the DA lead to a relative knoǁledge increase of ϳϭͲϴϭй compared to baseline 
;respectively experiment 2 and 1Ϳ͕ and time spent on the DA ǁas related to knoǁledge 
increase aŌer using the DA. It is likely that the increase in knoǁledge is mostly related to 
the informational pages. 

Eone of the personality characteristics or information seeking styles ǁere 
associated ǁith sCEͲuse͖ information seeking styles ǁere only associated ǁith DAͲuse in 
general͕ and personality ǁas only associated ǁith decisional conŇict. ,oǁever͕  eīect siǌes 
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ǁere small ;ф.ϯͿ. Consistent ǁith the literature͕ ǁomen ǁith more blunting coping styles 
vieǁed less pages on the DA ǁebsite ΀Ϯϳ͖ϯϳ΁. More neurotic ǁomen reported to be more 
uncertain about the decision. ,oǁever͕  Case et al ;ϮϬϬϱͿ mention that information seeking 
style does not only depend on personality͕  but also on the threat and controllability that 
is eǆperienced͕ and on the desired eīect of the information. I.e.͕ information can be used 
to do something about a potential threat͕ or to be reassured that there is no threat ΀ϯϴ΁. 
Additionally͕  anticipated emotions that are imagined ǁith potential outcomes of decision 
making may aīect the decision ΀Ϯϲ΁. It is possible that our healthy participants did not 
really eǆperience the threat͕ or a desired emotion͕ ǁhich aīected their information 
seeking style and their decision making process. Also͕ it is likely that actual patients are 
sadder than healthy participants͕ and therefore elaborate more on information ΀ϯϵ͖ϰϬ΁. 
,oǁever͕  in the current eǆperiments ǁe ǁere not able to study this properly. It is possible 
that participants in eǆperiment ϭ ǁere more similar to patients because of their emotion 
induction ǁith sad and anǆious emotions. 

In these eǆperiments͕ levels of decisional conŇict ǁere relatively high ;ǁorseͿ 
compared to other studies ǁith patients ΀ϭϮ͖ϰϭͲϰϯ΁ and healthy participants ΀ϭϬ΁͕ but 
comparable to studies ǁith healthy students as participants ΀ϳ͖ϰϰ΁.  Possibly͕  in contrast 
to ǁhat ǁe ǁould have eǆpected͕ not actually facing the decision made decision making 
harder. Moreover͕  most studies ǁho assessed decisional conŇict in patients studied 
primary treatment decisions͕ ǁhich are diīerent decisions than the decision to undergo 
FP or not͕ ǁhich is an ͞eǆtra͟ decision that has to be made in an emotionally challenging 
period betǁeen diagnosis and start of the oncologic treatment ΀ϰϱ͖ϰϲ΁.  For patients it is 
oŌen a decision betǁeen their chances for survival͕ the eǆtent of their desire for children 
and their possibilities for FP ;related to personal characteristicsͿ΀ϰϳ΁͖ factors that oŌen 
eǆclude some FP options and therefore might facilitate decision making. >ikely͕  healthy 
students did not take these factors into account ǁhich may have increased their decisional 
conŇict scores. Additionally͕  students are high educated and may therefore approach the 
decision more analytically ǁhich may increase decisional conŇict scores. Interestingly͕  
other studies ǁith actual patients ΀ϰ͖ϭϯ΁ more oŌen found beneĮcial eīects of sCEs than 
studies ǁith healthy participants΀ϳ͖ϭϬ΁. 

dhese results have to be interpreted ǁith caution due to some limitations. dhe 
DA used in this study ǁas originally designed for patients͕ ǁho make the decision in 
consultation ǁith a physician͕ not directly aŌer vieǁing the DA͕ so results of a healthy 
population making the decision by themselves͕ directly aŌer vieǁing the DA may not be 
completely generaliǌable to patients that are actually facing this decision. Moreover͕  it 
is possible that a DA has more eīect on decisional conŇict and preparation for decision 
making sometime aŌer the decision is made΀ϭϯ΁. In eǆperiment ϭ͕ feǁer ǁomen than 
eǆpected used the sCE͕ ǁhich reduced our poǁer. dherefore ǁe added a third condition 
to the second eǆperiment͕ in ǁhich ǁomen ǁere actively referred to the sCE.  

Conclusions
dhe above mentioned eǆperiments indicate that our DA about FP for breast cancer patients 
seems beneĮcial ǁith regard to knoǁledge increase͕ but that the sCE does not seem 
to improve knoǁledge or decisional conŇict. Additionally͕  it is important to understand 
that personality characteristics and information seeking style may be important factors 
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in determining the eǆtent to ǁhich DAs are used and helpful for ǁomen. It is of utmost 
importance that these Įndings are assessed in patients as ǁell͕ since results may be 
diīerent ǁhen actually facing the decision to preserve fertility. 
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ϭϬϮ

Abstract
te investigated the psychometric properties of a Dutch version of the Zeproductive 
Concerns ^cale ;ZC^Ϳ. Yuestionnaires ;NсϱϰϳͿ ǁere administered to ϵϬ ǁomen ǁith 
breast cancer͕  Ϯϯϭ ǁomen ǁith fertility problems and ϮϮϲ healthy controls. Principal Aǆis 
Factor Analysis suggested a oneͲfactor structure ǁith ϭϭ items ;breast cancer patients 
RϮс.ϰϴ͕ αс.ϴϳ͕ ICCс.ϵϱ͖ ǁomen ǁith fertility problems RϮс.ϰϱ͕ αс.ϴϲ͕ ICCс.ϴϲͿ. tomen 
ǁith fertility problems reported most concerns ;MсϮϭ.ϳ͕SDсϵ.ϲͿ͕ folloǁed by breast 
cancer patients ;Mсϭϰ.ϴ͕SDсϵ.ϳͿ and healthy controls;Mсϲ.Ϯ͕SDсϲ.ϳͿ. dheoretically 
related constructs ǁere correlated to the ZC^ ;.ϯϯ ф r х .ϳϮͿ. dhe ZC^ seems a valid tool to 
assess ǁomen s͛ reproductive concerns.
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Introduction
Because of increased survival rates for breast cancer͕  Ƌuality of life aŌer treatment has 
become increasingly important. For many ǁomen͕ fertility is an important aspect of Ƌuality 
of life. hnfortunately͕  chemotherapy͕  an almost inevitable treatment option for young 
ǁomen ǁith breast cancer͕  is associated ǁith a negative eīect on fertility. ^ince many 
young ǁomen have not yet started or completed their family at the time of diagnosis͕ the 
impact of chemotherapy on their fertility may be of great concern΀ϭ΁. 

In the last decade͕ an increasing number of scientiĮc studies have been conducted 
on concerns ǁith regard to fertility of young cancer survivors and found that ǁomen 
ǁith cancer͕  ǁho are of reproductive age͕ indeed have elevated reproductive concerns 
compared to healthy ǁomen. Zeproductive concerns have been associated ǁith loǁer 
Ƌuality of life ΀Ϯ͖ϯ΁͕ for eǆample by increasing ;infertilityͲrelatedͿ distress ΀ϰ΁ and depressive 
symptoms ΀ϱ΁. dhese studies indicate that it is important to assess reproductive concerns͕ 
in order to improve Ƌuality of life for these ǁomen ǁho have already to cope ǁith so 
much because of their diagnosis of cancer.

A freƋuently used instrument for fertility related concerns ΀Ϯ͖ϱ͖ϲ΁ is the 
Zeproductive Concerns ^cale ;ZC^Ϳ͕ developed by tenǌel et al. ;ϮϬϬϱͿ ΀Ϯ΁ for cancer 
survivors. dhe ZC^ is short ;ϭϰ itemsͿ and speciĮcally designed for an oncologic population. 
do our knoǁledge͕ the Zeproductive Concerns ^cale ;ZC^Ϳ is the only available English 
Ƌuestionnaire that measures reproductive concerns in oncologic populations. tenǌel et 
al. ;ϮϬϬϱͿ used the ZC^ in Ϯϯϭ cancer survivors ΀Ϯ΁. As eǆpected͕ greater reproductive 
concerns ǁere signiĮcantly associated ǁith loǁer Ƌuality of life scores. tomen ǁho 
reported ǁanting to conceive aŌer cancer͕  but ǁere not able to͕ reported signiĮcantly 
greater reproductive concerns than those ǁho ǁere able to. Furthermore͕ healthy ǁomen 
reported feǁer reproductive concerns than cancer survivors. dhese betǁeenͲgroup 
diīerences suggest support for the construct validity of the ZC^͕ but further validation 
remains important. dhe factor structure of the ZC^ has never been formally assessed and 
further construct validation ;e.g. convergent validity ǁith other psychological measuresͿ 
has not been conducted. dhe internal consistency ;Cronbach s͛ alphaͿ of the scale ǁas 
eǆcellent͕ .ϵϭ͕ but testͲretest reliability remains to be proven. Further͕  the ZC^ has not 
been validated for use in other languages. 

dherefore͕ our aim ǁas to assess the psychometric properties of the ZC^ in a 
Dutch population of  ǁomen ǁith breast cancer in the Eetherlands. te further ǁished to 
broaden the applicability of the ZC^ and not only evaluated the scale in cancer patients͕ 
but also in ǁomen ǁith fertility problems. te assessed construct validity in various ǁays. 
First͕ ǁe eǆpected that ǁomen ǁith fertility problems ǁould report the most reproductive 
concerns͕ a control group of healthy ǁomen the loǁest͕ and ǁomen ǁith breast 
cancer ǁould be in betǁeen ΀ϲ΁.  te also eǆpected that younger ǁomen ΀ϱͲϳ΁͕ ǁithout 
children ΀ϱ͖ϴ΁͕ or ǁith a desire to have a child ΀ϯ͖ϱ͖ϴ͖ϵ΁ ǁould eǆperience higher levels 
of reproductive concerns. tith regard to convergent validity ǁe eǆpected ǁomen ǁho 
report more reproductive concerns to perceive higher levels of helplessness about and 
less acceptance of their fertility problems. Moreover͕  reproductive concerns may͕  in turn͕ 
be associated ǁith anǆious and depressive symptoms. te also assessed the reliability and 
stability of the ZC^. 
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Methods
Participants
Eligible participants ǁere female͕ betǁeen ϭϴͲϰϱ years old ;since ǁomen of these ages 
are considered premenopausalͿ͕ had suĸcient knoǁledge of the Dutch language͕ and  
had either had breast cancer͕  been diagnosed ǁith fertility problems͕ or ǁere healthy 
volunteers. 

tomen ǁith breast cancer ǁere actively approached through the Department of 
Clinical Kncology of tǁo hospitals ;university and localͿ in the Eetherlands. te included 
ǁomen in all phases betǁeen diagnosis and Įnishing of the treatment. tomen ǁith 
fertility problems ǁere actively approached through the outpatient clinic for fertility of 
the Department of Gynecology of a university hospital in the Eetherlands. dhe ǁomen 
recruited either visited the outpatient clinic during the study period and ǁere invited 
during their consultation͕ or they had visited the outpatient clinic in the past year and 
ǁere invited by mail. te included all ǁomen ǁith a fertility problem ǁith a knoǁn cause 
;either related to themselves or to their partnerͿ͕ irrespective of the duration of the period 
they had been living ǁith the issue. tomen received an information package consisting of 
an invitation leƩer͕  an information brochure about the study͕  an informed consent form͕ 
a return envelope͕ and the Ƌuestionnaire. Zeminders ǁere not sent. Additionally͕  ǁomen 
ǁere able to volunteer through ǁebsites aimed at ǁomen ǁith breast cancer or fertility 
problems ;ǁǁǁ.amaǌones.com͕ ǁǁǁ.borstkanker.nl͕ ǁǁǁ.freya.nlͿ. 

,ealthy ǁomen ǁere recruited by means of advertisements at the university͕  in 
libraries͕ gyms͕ and by snoǁballing. Eligible healthy controls received a digital link to 
the Ƌuestionnaire. Additionally͕  ǁomen ǁere invited to participate during a visit to an 
obstetrics practice͕ because of a pregnancy. ,ealthy ǁomen ǁere oīered a ĮveͲeuro 
incentive. 

Based on the ansǁers to the Ƌuestions of ǁhether the ǁomen had had breast cancer͕  
fertility problems͕ or none͕ ǁe allocated them to groups accordingly ;Figure ϭͿ. ,oǁever͕  
eǆceptions ǁere͗ ǁhen additional open comments indicated that ǁomen in the control 
group did have fertility problems͕ ǁomen ǁere allocated to the fertility group. then 
additional information about ǁomen in the fertility group indicated that ǁomen did not 
had fertility problems anymore͕ or ǁhen healthy controls indicated in open comments 
that they did have fertility problems but the cause of the problems ǁas unknoǁn͕ ǁomen 
ǁere eǆcluded.

Measurements
Data ǁas obtained by selfͲreport Ƌuestionnaires. For testͲretest purposes of the ZC^͕ 
ǁomen could selfͲselect ǁhether they ǁere ǁilling to complete an additional Ƌuestionnaire 
consisting of the ZC^ only͕  ǁithin tǁo ǁeeks aŌer the primary Ƌuestionnaire. In the primary 
Ƌuestionnaire͕ ǁe measured additional socioͲdemographic and medical characteristics͗ 

Reproductive concerns. Zeproductive concerns ǁere measured ǁith the 
Zeproductive Concerns ^cale ;ZC^Ϳ. dhe original ZC^ is a ϭϰͲitem scale͕ constructed to 
measure ϭ concept͖ reproductive concerns͕ among ǁomen ǁhose reproductive ability 
may have been impaired due to disease andͬor treatment ΀Ϯ΁. dhe ZC^ ǁas translated into 
Dutch by three independent persons. then the translators disagreed͕ the Įnal teǆt ǁas 
agreed aŌer eǆtensive discussion. In the translation ͞problems ǁith reproduction͟ ǁas 
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substituted ǁith ͞problems ǁith fertility͕͟  because it is not common in Dutch to use the 
eǆact translation of reproduction ;͞voortplanting͟Ϳ. dhe ZC^ ǁas backͲtranslated tǁice by 
native English speakers. All items ǁere scored on a ϱͲpoint scale ǁith ansǁer categories 
;ϬͿ ͞Eot at all͕͟  ;ϭͿ ͞A liƩle bit͕͟  ;ϮͿ ͞^omeǁhat͕͟  ;ϯͿ͟ Yuite a bit͟ and ;ϰͿ ͞sery much .͟ 
Items Ϯ͕ϲ͕ϵ ǁere formulated in an opposite direction͕ and ǁere reversed. 

Symptoms of anxiety and depression. Anǆiety and Depression ǁere measured 
ǁith the ,ospital Anǆiety and Depression ^cale ;,AD^Ϳ΀ϭϬ΁. dhe ,AD^ ǁas previously 
translated and validated for use in the Eetherlands in several Dutch samples͕ ǁith good 
psychometric properties to measure the presence and severity of anǆiety and depressive 
symptoms for research purposes ΀ϭϭ΁. dhe scale consists of a ϳͲitem subscale anǆiety͕  and 
a ϳͲitem subscale depression. A higher score indicates more anǆiety andͬor depressive 
symptoms. In the current study sample͕ Cronbach s͛ alphas for the ,AD^ subscales ǁere 
good ;Depression αс.ϴϱ and Anǆietyс.ϴϯͿ.  

Illness Appraisals. Illness appraisals ǁere measured ǁith tǁo subscales͗ the 
subscales acceptance ;ϲ ItemsͿ and helplessness ;ϲ ItemsͿ of the Illness Cognitions 
Yuestionnaire ;ICYͿ΀ϭϮ΁. dhe ICY ǁas previously translated and validated for use in the 
Eetherlands in samples of patients ǁith rheumatoid arthritis and multiple sclerosis͕ ǁith 
good validity and reliability ΀ϭϮ΁. As in a study of serhaak et al. ;ϮϬϬϱͿ͕ ǁe rephrased both 
subscales to the situation of ǁomen facing fertility problems ΀ϭϯ΁.  ,igher scores indicate a 
higher level of the speciĮc belief measured  ΀ϭϮ΁. In this study͕  Cronbach s͛ alphas for both 
subscales ǁere good ;αс.ϴϱ and αс.ϵϭͿ.

Statistical analysis
te used ^P^^ ϮϬ.Ϭ for tindoǁs for the analyses. For all analyses͕ a signiĮcance level of 
pч.Ϭϱ ǁas used. Prior to analysis͕ the normality assumption ǁas eǆamined in all continuous 
variables. ^ubscales ǁith skeǁed distributions ;Ͳϭ ф skewness х ϭͿ ǁere transformed using 
the sƋuare root or logarithmic scale to approach a normal distribution.

Factor structure and internal consistency ǁere assessed separately in ǁomen ǁith 
breast cancer and ǁomen ǁith fertility problems. Prior to analysis of factor structure͕ 
freƋuencies of endorsement of the ZC^ items ǁere assessed. FreƋuencies of endorsement 
of each single response category ǁere not alloǁed to eǆceed ϴϬй in both patient groups. 
Although no factor analysis has been performed on the ZC^͕ all items ǁere constructed 
to measure one concept and previous studies that used the ZC^ all assumed a oneͲfactor 
structure. ,ence͕ ǁe conducted a Principal Aǆis Factor Analysis ;PAͿ͕ ǁith a oneͲfactor 
solution on the correlation matriǆ of the items. Besides theoretical underpinnings͕ ǁe 
took into account eigenvalues ;above ϭͿ and scree plots to derive at the Įnal number of 
factors.  Internal consistency ǁas assessed by Cronbach s͛ alpha coeĸcient and corrected 
itemͲtotal correlations. A value of .ϳ is an acceptable value for Cronbach s͛ alpha ΀ϭϰ΁. 
Corrected itemͲtotal correlations ǁere suĸcient ǁhen they ǁere above .ϯ. destͲretest 
reliability ǁas calculated by use of the Intraclass correlation coeĸcient betǁeen the ZC^ 
test score and the ZC^ reͲtest score in all groups separately. ^tability coeĸcients ǁere 
suĸcient ǁhen they ǁere above .ϴ ΀ϭϱ΁.

Construct validity ǁas assessed by eǆamining the relationship betǁeen the ZC^ 
and relevant socioͲdemographic variables that have been found to be related to ǁanting 
to conceive ;age ΀ϱͲϳ΁͕ living ǁith partner͕  having children ΀ϱ͖ϴ΁͕ desire to have a child 
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΀ϯ͖ϱ͖ϴ͖ϵ΁Ϳ͕ using tͲtests͕ AEKsAs and Pearson s͛ product moment correlations ;PPMCͿ͕ in 
ǁomen ǁith breast cancer and ǁomen ǁith fertility problems.  Additionally͕  ǁe compared 
total ZC^ scores of ǁomen ǁith breast cancer͕  ǁomen ǁith fertility problems͕ and healthy 
controls. dhe convergent validity of the ZC^ ǁas eǆamined in the samples of ǁomen ǁith 
breast cancer and ǁomen ǁith fertility problems by assessing PPMCs betǁeen the total ZC^ 
score͕ and the scores on instruments measuring theoretically related constructs ;anǆiety͕  
depression͕ helplessness͕ acceptanceͿ. For this ǁe used Beck s͛ cognitive behavioural model 
as theoretical frameǁork ΀ϭϲ΁. dhis model states that negative appraisalsͬcognitions ;such 
as reproductive concerns and related feelings͕ such as feeling helpless and not accepting 
the fertility problemͿ͕ can precede development of anǆious and depressive symptoms ΀ϭϲ΁. 
Eīect siǌes betǁeen .ϭϬ ф r ф .ϯϬ ǁere considered as small͕ betǁeen .ϯϬ ф r ф .ϱϬ medium͕ 
and r > .ϱϬ as large ΀ϭϳ΁. If signiĮcant associations ǁith the ZC^ ǁere found͕ stepǁise 
multiple regression analysis ǁas performed ǁith reproductive concerns as dependent 
variable and theoretically related constructs as independent variables͕ ǁhile controlling 
for relevant socioͲdemographic characteristics ;pͲvalue in с .Ϭϱͬ pͲvalue out с .ϭϬͿ.  

Results

Selection of the participants 
dhe total sample ;NсϱϰϳͿ consisted of ϵϬ ;ϭϲйͿ ǁomen ǁith breast cancer͕  Ϯϯϭ ;ϰϮйͿ 
ǁomen ǁith fertility problems͕ and ϮϮϲ ;ϰϭйͿ healthy ǁomen ;Figure ϭͿ.  

Characteristics of the participants
dable ϭ presents socioͲdemographic characteristics of the participants. tomen in the 
breast cancer group ǁere diagnosed ǁith cancer betǁeen ϬͲϭϰ years ago ;Mсϯ.ϲ years͕ 
^DсϮ.ϳ yearsͿ and ǁere signiĮcantly older than ǁomen in the fertility group and healthy 
ǁomen. Most ǁomen had a male partner ǁith ǁhom they lived. A signiĮcantly larger 
percentage of ǁomen in the fertility group had a partner and ǁere living together than 
ǁomen in the breast cancer group and than healthy ǁomen. dhe maũority of ǁomen ǁere 
not religious. A minority of ǁomen had children. A signiĮcantly larger percentage of the 
ǁomen ǁith breast cancer had children than healthy ǁomen͕ and more healthy ǁomen 
had children than ǁomen ǁith fertility problems. dhis diīerence in having children 
remained͕ even aŌer controlling for diīerences in age betǁeen the groups. Furthermore͕ 
a signiĮcantly larger percentage of ǁomen in the fertility group had a desire to have a child 
than healthy ǁomen and ǁomen ǁith breast cancer. 

Item analysis 
Item analysis ǁas conducted in the breast cancer and fertility group separately. Kne item 
;ϳ͗͟Kthers are to blame for my reproductive problems͟Ϳ had freƋuencies of endorsement 
͞not at all͟ of more than ϴϬй in ǁomen ǁith breast cancer and in ǁomen ǁith fertility 
problems ;respectively M с.Ϯϭ͕ SDс.ϳϮ͕ and M с.ϯϰ͕ SDс.ϯϴͿ͕ and ǁas not retained for 
factor analysis in subseƋuent groups. Furthermore͕ tǁo items ;ϲ͗͟I am able to talk openly 
about fertility or reproductive concerns͟ Mсϭ.ϵϳ͕ SD сϭ.ϯϭ and M сϮ.ϭϲ͕ SD сϭ.Ϯϭ͖ and ϵ͗ 
͞I have had control over my reproductive future͟ M сϯ.Ϭϳ͕ SDсϭ.Ϯϰ and M сϮ.ϵϴ͕ SDсϭ.ϯϯͿ 
had very loǁ correlations ;Ͳ.ϬϬϮ< r >.ϮϭͿ ǁith other items ;pairedͿ and ǁere eliminated 
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Figure 1. Selection procedure.

First selection: Reported

breast cancer n=90 Women with breast

cancer N=90

Third selection: Reported

no breast cancer or fertility

problems n=229

Completed Questionnaires

N=554

Second selection:Reported

no breast cancer, but

fertility problems n=228

Women with

fertility problems

N=231

Healthy women

N=226

Additional comments

indicate that there is a

fertility problem n=3

Cause of fertility problem is known:

Cervical cancer (n=2)

Husband with fertility problems (n=1)

Ineligible based on exclusion

criteria:

- Aged >45 (n=2)

- Had fertility damaging disease but

did not report fertility problems

(invited as healthy control) (n=2)

from our factor analysis. Additionally͕  Įve ZC^ items ;ϯ͕ ϭϬ͕ ϭϭ͕ ϭϮ͕ ϭϰͿ ǁere positively 
skeǁed in the breast cancer group͕ indicating that ǁomen ǁith breast cancer scored 
relatively loǁ on these Įve items. ^keǁed items ǁere retained for transformation. AŌer 
transformations items ϯ͕ ϭϭ and ϭϰ met the criteria for normality in the breast cancer 
group. dransformations did not ǁork for items ϭϬ and ϭϮ. For reasons of comparability of 
the ZC^ structure in ǁomen ǁith breast cancer and ǁomen ǁith fertility problems these 
items ǁere retained for factor analysis.  
In the fertility group͕ tǁo items ǁere positively skeǁed ;Ϯ͕ ϭϮͿ indicating that ǁomen 
ǁith fertility problems scored relatively loǁ on these items.  ^keǁed items ǁere 
retained for transformation. AŌer transformations item ϭϮ met the criteria for normality. 
dransformations did not ǁork for item Ϯ. dhis item ǁas retained for factor analysis. 
^ubseƋuently͕  factor analysis ǁas performed ǁith ϭϭ items ;dable ϮͿ͕ in both groups 
separately. Appendiǆ ϭ provides interͲitem correlations of the ϭϭ items for the breast 
cancer group ;<MKс.ϴϲϯ͕ BarleƩ s͛ testс.ϬϬϬͿ and for the fertility group ;<MKс.ϴϳϯ͕ 
BarleƩ s͛ testс.ϬϬϬͿ.
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Table 1 Participants’ socio-demographic and medical characteristics, N=547

Breast

cancer

group¹

Fertility

group²

Healthy

group³

Total

group

n=90,

(16%)

n=231

(42%)

n=226

(41%)

N=547

(100%)

F-

value

/ χ2-

value

Post-hoc

test

Age, M(SD) 36.6(5) 32.4(5) 31.9(7) 32.9(6)
F=21.

3**
BC>F=HC

Male partner

Yes, n(%)
78(87) 219(95) 189(84) 484(88)

χ2=21

.2**
F>BC=HC

Of whom

cohabiting,

n(%)

68(87) 215(93) 158(70) 441(81)
χ2=25

.3**
F>BC=HC

Having

children Yes,

n(%)

51(59) 40(17) 47(21) 138(25)
χ2=44

.1**
BC>HC>F

Current

pregnancy,

n(%)

- 4(2) 28(12) 32(6)

Education

Low, n(%) 8(9) 7(3) 13(6) 28(5) NS

Middle, n(%) 24(28) 71(31) 64(28) 159(29) NS

High, n(%) 55(63) 149(66) 148(65) 352(65) NS

Religion Not at

all, n(%)
57(66) 147(64) 144(64) 348(64) NS

Present child

wish Yes, n(%)
59(66) 219(95) 157(70) 435(80)

χ2=65

.3**
F>BC=HC

Reproductive

concerns score

M(SD)

14.8(10) 21.7(10) 6.1(7) 14.2(11)
F=18

6.8**
F>BC>HC

**=p <0.01 *=p<0.05. Education: Low =primary school, lower vocational education,

secondary education; middle=intermediate vocational education, higher general

continued education; High = higher vocational education, university education, post-

university education. Having children: Respectively n=3(3%), n=36(15%) en n=45(20%)

missing.
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Factor analysis 
A principal aǆis factor analysis ǁas performed in the breast cancer and fertility group 
separately. dhe scree test indicated a oneͲfactor solution for both groups ;Figure ϮͿ. dhe 
eigenvalues above ϭ indicated that a tǁoͲfactor solution ǁas preferable in the breast 
cancer group and a threeͲfactor solution in the fertility group͕ ǁhich ǁere both diĸcult to 
interpret. dherefore ǁe decided to conduct a conĮrmatory factor analysis ǁith one factor͕  
also to folloǁ the original scale. dhe oneͲfactor solution ǁith ϭϭ items shoǁed theoretical 
consistency in both the breast cancer and fertility groups and accounted for respectively 
ϰϴй and ϰϱй of the eǆplained variance ;dable ϮͿ. In both groups͕ all of the ϭϭ items had 
a component loading betǁeen .ϰϱʹ.ϴϮ͕ eǆcept item ϰ in ǁomen ǁith fertility problems 
ǁith a factor loading of .ϯϲ. Because the oneͲfactor solution of the a priori oneͲfactor 
ZC^ scale replicated fairly ǁell͕ ǁe computed a ZC^ score by adding the ϭϭ items. All ϭϭ 
items are related to reproductive problemsͬconcerns͕ so the scale is thought to measure 
one construct͗ concerns about fertility. A higher ZC^ score represents more reproductive 
concerns.

Reliability 
Cronbach s͛ α of the ϭϭ items ǁas assessed in ǁomen ǁith breast cancer and ǁomen 
ǁith fertility problems and ǁas good in both groups ;dable ϮͿ͕ indicating high internal 
consistency. All items had itemͲtotal correlations above .ϯ͕ ǁhich is in an acceptable range͕ 
eǆcept for item ϰ in the fertility group ;.ϮϵϳͿ. It is logical that item ϰ had higher loadings 
and itemͲtotal correlations in the breast cancer group͕ since their risk for infertility ǁas 
indeed caused by illnessͬdisease͕ ǁhich is not alǁays the case for ǁomen in the fertility 
group. 

dhe ZC^ scale has good levels of stability over a period of approǆimately Ϯ ǁeeks 
in the samples of ǁomen ǁith breast cancer ;ICCс.ϵϱ pф.ϬϬϬϭ͕ nсϭϴͿ͕ ǁomen ǁith fertility 
problems ;ICCс .ϴϲ p ф.ϬϬϬϭ͕ nсϴϯͿ͕ and healthy controls ;ICCс .ϵϰ p ф .ϬϬϬϭ͕ nсϲϬͿ.
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Figure 2. Scree plots and eigenvalues in the breast cancer and fertility group

separately.
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Table 2 Factor loadings of the items of the reproductive concerns scale in

women with breast cancer and women with fertility problems (PCA)

Breast cancer group Fertility group

Item on the reproductive

concerns scale

Mean(SD) Factor

loadings

Mean(SD) Factor

loadings

14 I am less satisfied with my

life because of

reproductive problems

.93(1.17) .859 1.89(1.35) .817

13 I am frustrated that my

ability to have children has

been affected

1.19(1.36) .847 2.38(1.33) .799

8 I am sad that my ability to

have children has been

affected

1.96(1.56) .832 2.65(1.31) .781

5 I am angry that my ability

to have children has been

affected

1.47(1.41) .809 1.90(1.41) .741

1 I have concerns about my

ability to have children

1.53(1.56) .736 2.70(1.28) .716

3 I feel less of a woman

because of reproductive

problems

0.72(0.99) .661 1.51(1.30) .718

2 I am content with the

number of children that I

have

2.50(1.53) .655 3.58(0.94) .468

11 I have mourned the loss of

my ability to have children

1.08(1.30) .627 1.47(1.43) .586

10 I feel guilt about my

reproductive problems

0.40(0.88) .514 1.16(1.22) .669

12 I blame myself for my

reproductive problems

0.28(0.70) .494 1.06(1.27) .606

4 An illness/disease has

affected my ability to have

children

2.78(1.52) .454 1.43(1.57) .364

Explained variance 48.3 45.5

Crohnbach’s α .87 .86
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Construct validity 
te eǆamined the relation betǁeen socioͲdemographic characteristics and reproductive 
concerns in the combined groups of ǁomen ǁith breast cancer and ǁomen ǁith fertility 
problems and found that ǁomen ǁith higher levels of reproductive concerns ǁere 
signiĮcantly younger in age ;r;ϯϮϬͿс Ͳ.ϮϮϴ pф.ϬϬϭͿ͕  more oŌen living together ǁith 
a partner ;t;ϮϵϱͿ с ͲϮ.Ϭϳ͕ p < .ϬϱͿ͕  less oŌen had children ;t;ϮϴϬͿ = ϲ.Ϯϵ, p<.ϬϬϭͿ͕ and 
more oŌen had a desire to have a child ;t;ϯϭϰͿ с Ͳϳ.ϴϱ͕ p ф .ϬϬϭͿ. Moreover͕  there ǁas 
a signiĮcant diīerence in the ZC^ score betǁeen the three respondent groups ;F;Ϯ͕ϱϰϱͿ 
с ϭϴϱ.ϰϴ͕ p ф .ϬϬϭ ;dable ϭͿͿ. tomen in the fertility group had a signiĮcantly higher ZC^ 
mean score than ǁomen in the breast cancer group͕ and ǁomen in the breast cancer 
group had a signiĮcantly higher ZC^ mean score than ǁomen in the healthy group.

In a stepǁise multiple regression analysis controlling for group ;breast cancer or 
fertilityͿ͕ reproductive concerns ǁere independently associated ǁith not having children 
;ß с Ͳ.Ϯϲ͕ ϵϱй CI ;Ͳϴ.Ϭ͖ͲϮ.ϵͿ p ф .ϬϬϭͿ͕ more oŌen cohabiting ;ß с.ϭϭ͕ 95% CI ;.ϭ͖ ϵ.ϴͿ͕ pф.ϬϱͿ͕ 
and having a desire to have a child ;ß с.Ϯϵϯ͕ 95% CI ;ϱ.ϰ͖ ϭϮ.ϳͿ͕ pф.ϬϬϭͿ. dogether these 
eǆplained ϰϵй of the variance in reproductive concerns.  dhe diīerence in ZC^ betǁeen 
the groups also remained signiĮcant aŌer controlling for desire to have a child͕ cohabiting͕ 
and having children ;βсͲ.ϰϭ͕ SEс.ϲϮ͕ 95% CI͗ ;Ͳϳ.ϰ͖ Ͳϰ.ϵͿ pф.ϬϬϭͿ.

In the combined group͕ ǁomen ǁith breast cancer and ǁomen ǁith fertility 
problems higher levels of reproductive concerns ǁere associated ǁith higher levels 
of depression ;r;ϯϬϰͿс.ϰϱ pф.ϬϬϭͿ͕ and anǆiety ;r;ϯϬϰͿс.ϯϯ pф.ϬϬϭͿ͕ more feelings 
of ͞helplessness͛͛  ;r;ϮϳϱͿс.ϳϯ͕  pф.ϬϬϭͿ and loǁer levels of acceptance ;r;ϮϳϱͿсͲ.ϱϵ͕ 
pф.ϬϬϭͿ. dhese Įndings indicate that ǁomen ǁith higher levels of reproductive concerns 
have more oŌen depressive or anǆious symptoms͕ and perceive themselves as more 
helpless. Additionally͕  ǁomen ǁho accepted their fertility problems less reported more 
reproductive concerns. AŌer controlling for group͕ desire to have a child͕ having children 
and cohabiting͕ higher levels of reproductive concerns ǁere signiĮcantly associated ǁith 
feeling more ͞helplessness͟ ;βс.ϰϲ͕ 95% CI͗ ;.ϴ͖ϭ.ϱͿ͕ pф.ϬϬϬϭͿ loǁer acceptance of the 
fertility problems ;βсͲ.ϭϲ͕ 95% CI͗ ;Ͳ.ϱϳ͖ Ͳ.ϭͿ͕ pф.ϬϭͿ͕ and feeling more depressed ;βс.ϭϲ͕ 
95% CI͗ ;.ϱϬ͖Ϯ.ϰϴͿ͕ pф.ϬϭͿ. 

Discussion
In this study ǁe aimed to assess the psychometric properties of the Zeproductive Concerns 
^cale ;ZC^Ϳ in a Dutch population of ǁomen ǁith breast cancer ;of reproductive ageͿ͕ and 
ǁomen ǁith fertility problems. Zesults shoǁ that the oneͲfactor ZC^  consisting of ϭϭ 
items has good internal consistency ;reliabilityͿ in ǁomen ǁith breast cancer͕  ǁhich ǁas 
conĮrmed in ǁomen ǁith fertility problems͕ good stability over tǁo ǁeeks͕ distinguishes 
betǁeen breast cancer patients͕ fertility patients and healthy controls͕ and correlates in 
the eǆpected direction ǁith theoretically related constructs in ǁomen ǁith breast cancer 
and ǁomen ǁith fertility problems. Considering these good psychometric properties͕ ǁe 
recommend the use of the ZC^ to measure reproductive concerns in ǁomen of oncologic 
populations ǁith threatened fertility.

In order to pay suĸcient aƩention to reproductive concerns͕ it is important to 
have a good instrument to assess them. dhe ZC^ seems a reliable and valid instrument for 
measuring reproductive concerns. 
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tith this study͕  ǁe have shoǁn that reproductive concerns ǁere higher in younger 
ǁomen͕ ǁith a desire to have a child͕ ǁho ǁere living together ǁith a partner and ǁho 
did not have children. Furthermore͕ reproductive concerns ǁere positively associated 
ǁith feelings of anǆiety and depression. tith the availability of data about reproductive 
concerns in atͲrisk groups͕ ǁe can focus on ǁomen ǁho are at risk of having reproductive 
concerns and address their concerns. For eǆample͕ by oīering them ;moreͿ information 
about fertility preservation͕ ǁhich may support clinical processes such as counseling 
and referral for fertility related information or fertility preservation treatment. Kīering 
;information aboutͿ a ǁay to preserve fertility before start of the oncologic treatment has 
been found to improve Ƌuality of life for oncologic patients ΀ϭϴͲϮϬ΁. It is possible that it 
may reduce reproductive concerns as ǁell. Especially in case of breast cancer͕  ǁhere there 
is oŌen enough time to pursue fertility preservation options͕ oīering information about 
the options might be beneĮcial.

dhis study focussed on ǁomen ǁith breast cancer and fertility problems only͕  but 
since the items in the ZC^ are not illnessͲdependent and factor structure ǁas comparable 
in the tǁo groups studied͕ it is reasonable that the ZC^ is a good measure of reproductive 
concerns in other female ;oncologicͿ populations as ǁell. Although previous studies have 
used the ZC^ in other female oncologic populations as ǁell ΀Ϯ͖ϯ͖ϲ΁͕ more research is 
needed to oĸcially validate the ZC^ for other oncologic populations.  dhe focus of this 
study ǁas only on breast cancer patients as oncologic population͕ as this study is part of a 
line of research into fertility related issues in breast cancer patients.

tith regard to relations betǁeen reproductive concerns and theoretically related 
constructs͕ ǁe have found medium to large correlations ;.ϯϯф r х.ϳϯͿ betǁeen the ZC^ 
and all theorethically related constructs. Moreover͕  ǁe have found that ǁomen ǁith 
higher levels of reproductive concerns have more oŌen depressive symptoms͕ perceive 
themselves as more helpless͕ and are less accepting of their fertility problems. dhe relation 
betǁeen reproductive concerns and psychological distress has been suggested by other 
researchers as ǁell΀Ϯ͖ϯ΁. Moreover͕  our Įndings are in line ǁith the cognitive behavioural 
model of Beck ΀ϭϲ΁͕ǁhich states that negative appraisalsͬcognitions ;such as reproductive 
concernsͿ can precede the development of depressive symptoms.

dhe results of this study have to be interpreted ǁith caution due to some 
limitations. Despite eīorts to match groups on the most signiĮcant variables͕ groups 
diīered signiĮcantly ǁith regard to age͕ partner status͕ living together ǁith a partner͕  
having children͕ and the desire to have a child. ,oǁever͕  in the analysis of construct 
validity ǁe have controlled for the variables͗ having children͕ having the desire to have 
a child and cohabiting. Furthermore͕ recruitment of the participants ǁas both active͕ 
by personal invitation͕ and passive͕ through advertisements on the Internet. dhe partial 
selfͲselection of participants may have induced selection bias because ǁomen ǁho 
volunteered may have more reproductive problems or more interest in the subũect͕ since 
they ǁere already actively searching for information about it on the Internet. Additionally͕  
due to a missing Ƌuestion on ͞having children͟ in the Ƌuestionnaires in an early phase of 
the study͕  there ǁere relatively many missing values on that variable. >ater͕  this Ƌuestion 
ǁas added or an ansǁer ǁas imputed ǁith information on other Ƌuestions͕ but this may 
have resulted in loss of information. te also did not elicit the phase of treatment in the 
breast cancer group͕ or the time since diagnosis of fertility problems in the fertility group.  
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>astly͕  since the ZC^ has never been formally validated before͕ ǁe are not certain ǁhether 
our results can be generaliǌed to other populations. dherefore͕ the structure of the ZC^ 
should be assessed in other populations as ǁell. ,oǁever͕  the oneͲfactor solution that 
could be applied in both ǁomen ǁith breast cancer and ǁomen ǁith fertility problems 
does permit some generaliǌability of our results. Content validity ǁas ǁell assessed in the 
English version of the ZC^͕ and ǁe therefore decided to limit assessment to the eǆperts in 
our team͕ and did not assess it in the target samples.

In conclusion͕ considering the good construct validity͕  reliability͕  and stability 
of the Dutch version of the ZC^͕ the ZC^ seems to be a useful instrument for research 
purposes to recogniǌe reproductive concerns in oncologic populations. te eǆpect the 
oneͲfactor structure of the ZC^ to be similar in other populations͕ although more research 
ǁould need to be conducted to ascertain that. It is speciĮcally designed for reproductive 
concerns in oncologic populations and is short and easy to use. 

For future research ǁe suggest that reproductive concerns should be studied in 
other oncologic populations as ǁell as relations betǁeen ;time that has passed sinceͿ 
diagnosis and treatment and severity of reproductive concerns. 
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Abstract
Background A ǁebͲbased decision aid ;DAͿ ǁas developed to improve information 
provision about fertility preservation ;FPͿ in breast cancer patients. te aimed to assess 
the eīect of this DA compared to brochures and usual care ǁith regard to decisionͲmaking 
about FP.  
Methods Multicentre ZCd ǁith female breast cancer patients͕ aged ϭϴͲϰϬ͕ randomiǌed 
betǁeen DA or informational brochures͖ brochures ǁere publicly available. Additionally͕  
results ǁere compared to usual care ;no additional informationͿ. Measures ǁere selfͲ
report Ƌuestionnaires at diagnosis;dϬͿ͕ siǆ ǁeeks;dϭͿ͕ and siǆ months;dϮͿ on͗ decisional 
conŇict͕ knoǁledge͕ regret.
Results dǁentyͲsiǆ ǁomen ǁere randomiǌed to brochures ;nсϭϯͿ or DA ;nсϭϯͿ and 
completed dϬ͕ Ϯϰ completed dϭ;ϭϮͬϭϮͿ͕ Ϯϯ completed dϮ;ϭϭͬϭϮͿ. Most ǁomen ;ϵϭйͿ read 
brochures. Kverall͕ knoǁledge increased betǁeen dϬͲdϮ ;ϮϮйͿ. tomen ǁho received 
brochures reported more eīective decisionͲmaking;dϭͿ than ǁomen ǁho received the 
DA. Ktherǁise there ǁere no diīerences. 
den ǁomen received usual care. dhey reported more decisional conŇict͕ less values clarity͕  
less support and less knoǁledge than ǁomen ǁho received brochures͕ and less knoǁledge 
and support than ǁomen ǁho received the DA.
Conclusions DA and brochures both increased knoǁledge. Compared to usual care͕ the 
information materials improved knoǁledge and feeling supported͕ but the DA introduced 
slightly more decisional conŇict than brochures. 
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Introduction
Because survival rates for ǁomen ǁith breast cancer have increased͕ Ƌuality of life aŌer 
treatment is becoming more important. Infertility or concerns about ;inͿfertility due to 
cancer treatment have a negative inŇuence on Ƌuality of life ΀ϭ͖Ϯ΁. dherefore͕ interest 
in possibilities for fertility preservation ;FPͿ has risen. At this moment͕ options to try to 
preserve fertility prior to oncologic treatment in the Eetherlands are cryopreservation 
of in vitro fertiliǌed embryos͕ oocytes and ovarian tissue͕ and suppression of the ovaries. 
^uccess rates of the options range from ϱͲϮϱй.  Despite an increasing number of studies 
and guidelines demonstrating the need for discussion of FP issues ǁith young cancer 
patients͕ information provision about treatmentͲinduced infertility and FP techniƋues 
and referral for FP is still not suĸcient and oŌen too late ΀ϯͲϭϬ΁. AdeƋuate information 
fulĮls psychosocial needs ΀ϭϭ΁͕ increases ǁomen s͛ coping ǁith cancer΀ϭϮ΁ and enables 
informed decision making ;DMͿ ΀ϭϯ΁. An informed decision is a decision based on relevant͕ 
good Ƌuality information that reŇects the decision maker s͛ values ΀ϭϰ΁. Informed DM is 
especially important in deciding on treatments ǁith possible long term conseƋuences for 
Ƌuality of life. Gonadotoǆic treatments and FP options are such treatments. 

do support informed DM and improve information provision about FP͕  a ǁebͲ
based Decision Aid ;DAͿ ǁas developed͕ ǁith both teǆtual information and an eǆplicit 
values clariĮcation eǆercise to clarify patients͛ values regarding the FP options΀ϭϱ΁. tith 
the availability of this DA͕ every patient ǁho is eligible for counselling about FP can obtain 
optimal information about FP at any time and on any location in the Eetherlands. 
 te conducted a randomiǌed controlled trial to evaluate the DA on its eīectiveness 
compared to brochures regarding outcomes of DM and the DM process. te hypothesiǌe 
that use of the DA leads to an improved decision process ;patients are beƩer prepared 
to make a decision͖ and have less decisional conŇict and beƩer knoǁledge ;primary 
outcomeͿ ΀ϭϲ΁Ϳ͕ ǁhich in turn leads to improved decision outcomes ;more satisfaction 
ǁith the decision made΀ϭϳ͖ϭϴ΁͕ decreased decisional regretͿ͕ and improved health 
outcomes ;reduced reproductive concerns͖ beƩer Ƌuality of lifeͿ.  ^ince both arms ǁere 
oīered Ƌualitatively good information about FP ǁe secondarily compared both arms to 
an observational control group ;historicalͿ ǁith ǁomen ǁho did not receive additional 
ǁriƩen information about FP other than that provided orally by the oncologist andͬor 
gynaecologist. te hypothesise that ǁomen ǁho have not received additional information 
;besides a counselling consultationͿ report more decisional conŇict͕ less knoǁledge͕  and 
ǁorse preparation for DM. 

Methods
Participants
Eligible participants for the ZCd ǁere female breast cancer patients ;stage IͲIIIͿ͕ ǁho ǁere 
in prospect of receiving chemotherapy treatment͕ and ǁho ǁere eligible for FP. Patients 
had to be aged betǁeen ϭϴͲϰϬ years old͕ to have suĸcient knoǁledge of the Dutch 
language͕ and internet accessͬemail at home to be able to vieǁ the DA and to complete 
online Ƌuestionnaires. 
 Eligible patients for the usual care group ǁere ǁomen ;aged ϭϴͲϰϬ yearsͿ ǁho 
ǁere diagnosed and treated for breast cancer in one of the participating medical centres͕ 
in the year before their medical centre started recruiting patients for the <EEPͲstudy.
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Study design
dhe study design ǁas a multicentre randomiǌed controlled trial͕ ǁith randomiǌation 
betǁeen informational brochures about FP only or a ǁebͲbased DA in addition to 
informational brochures͕ stratiĮed by medical centre. Additionally͕  results from both 
groups ǁere compared to an ;observationalͿ usual care group. dhe study ǁas approved by 
the Medical Ethics CommiƩee of >eiden hniversity Medical Centre ;Pϭϭ.ϬϮϳͿ.

Procedure
Participants ǁere invited for the study by their surgeon͕ oncologist or breast cancer nurse 
soon aŌer diagnosis of breast cancer and before they ǁere referred for counselling about 
FP. Additionally͕  some specialiǌed gynaecologists and fertility specialists invited patients as 
ǁell ;as long as the Įnal decision about FP ǁas not taken yetͿ. 

Eligible patients received an envelope containing an invitation leƩer͕  a study 
brochure͕ a general brochure about breast cancer and fertility͕  a decline form and a return 
envelope. Patients either signedͲup themselves͕ or let their breast cancer nurseͬclinician 
sign them up. AŌer signing up͕ they received the baseline Ƌuestionnaire by eͲmail. All 
patients gave their informed consent prior to their inclusion in the study. Zandomiǌation 
took place aŌer completion of the baseline Ƌuestionnaire ǁith either a link to the DA 
or to the brochures. All brochures ǁere also publicly available͕ since ǁe did not ǁant 
to ǁithhold relevant information for patients ǁho did not participate in this study. Most 
participating medical centres handed out the brochures to all eligible patients͕ including 
those in the DA group. Zespondents received a ϭϬ euro incentive for completing three 
Ƌuestionnaires. 

dǁentyͲsiǆ medical centres in the Eetherlands recruited patients for this study͕  
of ǁhich ϭϯ included patients. dhree centres additionally recruited patients via their 
gynaecology department ;one centre via gynaecology onlyͿ. Data ǁere collected betǁeen 
:une ϮϬϭϭ and December ϮϬϭϮ. tith the incidence for breast cancer in young ǁomen 
in the Eetherlands being almost ϭϬϬϬ ǁomen a year͕  ǁe eǆpected to be able to include 
enough participants to Įnd small eīects in decisional conŇict ;Cohen s͛ dсϬ.Ϯ͖ ɴсϬ.Ϯ͖ 
ɲсϬ.ϬϱͿ betǁeen randomiǌation groups ǁithin ϭϴ months. AŌer ϭϴ months ǁe stopped 
randomiǌation for reasons of funding.
 tomen in the additional usual care group ǁere sent invitations by mail͕ including 
the Ƌuestionnaire͕ a decline form and a return envelope. dhey ǁere asked to complete 
one Ƌuestionnaire͕ similar to the dϮ Ƌuestionnaire͕ for ǁhich they received a ϭϬ euro 
incentive. Data ǁere collected betǁeen :anuary and :une ϮϬϭϯ.

Measurements
Kutcomes ǁere assessed ǁith online selfͲreported Ƌuestionnaires at baseline ;dϬͿ͕ ϲ 
ǁeeks later͕  since ǁe then eǆpected a decision to have been made ;dϭͿ͕ and ϲ months 
aŌer diagnosis͕ since ǁe eǆpected ǁomen to be able to look back at the decision from 
this time on ;dϮͿ. 

Socio-demographic ;age͕ marital status͕ parity͕  child ǁish͕ religion͕ ethnicity͕  
and educationͿ and medical characteristics ;date of diagnosis͕ treatment͕ past fertility 
problems͕ FP preference and uptakeͿ. 

Decisional conflict ǁas measured ǁith the ϭϲͲitem Decisional ConŇict ^cale  ;DC^͖ 
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including its subscales DM uncertainty͕  informed DM͕ values clarity͕  DM support͕ eīective 
DMͿ͕ validated for a Dutch population ΀ϭϵ͖ϮϬ΁. dhe items are measured on a ϱͲpoint >ikert 
scale ranging from Ϭ ;totally disagreeͿ to ϰ ;totally agreeͿ.  dotal scores range from ϬͲϭϬϬ.  
A higher score indicates more decisional conŇict. Cronbach s͛ α of the total decisional 
conŇict scale ;dϭͿ ǁas .ϴϮ.

Knowledge about FP ǁas measured ǁith ϭϬ statements about FP͕  ǁith ansǁering 
categories ͞true͕͟  ͞false͕͟  or ͞do not knoǁ͟ ;for eǆample͗ ͞Cryopreservation of embryos is 
possible until the age of ϰϬ ;trueͿ͟Ϳ͕ ǁith ansǁering categories ͞true͕͟  ͞false͕͟  or ͞do not 
knoǁ .͟ dotal scores range from ϬͲϭϬ.  Cronbach s͛ α of the knoǁledge scale ;dϬͿ ǁas Ϭ.ϲϮ.

Preparation for decision making ǁas measured ǁith the ϭϬͲitem Preparation for 
DM scale ΀Ϯϭ΁͕ about the eǆtent to ǁhich the available information ǁas suĸcient to decide 
about FP. Ansǁering categories ǁere a ϱ point >ikert scale ranging from ϭ ͞not at all͟ to ϱ 
͞very much .͟ dotal scores range from ϬͲϭϬϬ.  Cronbach s͛ ɲ for the scale ǁas .ϵϰ. 

Risk perception ǁas measured ǁith one item asking respondents to indicate on a 
ϭϬ point scale ͚ hoǁ large do you think your risk is to lose your fertility due to chemotherapy 
treatment͛  ;ϭсvery loǁ͕ ϭϬсvery highͿ. 

Reproductive concerns ǁere measured ǁith a Dutch version of the Zeproductive 
concerns scale΀Ϯ͖ϮϮ΁;Garvelink et al submiƩed ϮϬϭϯͿ. dhe Dutch version of the scale 
consists of ϴ of the ϭϰ original items͕ measured on a ϱͲpoint >ikert scale ranging from Ϭ 
;not at allͿ to ϰ ;very muchͿ΀Ϯ΁. dotal scores range from ϬͲϰϬ.  Cronbach s͛ ɲ ;dϬͿ ǁas .ϳϵ.

Decisional regret ǁith regard to decisions related to FP ǁas measured ǁith a 
ϱͲitem decision regret scale΀Ϯϯ΁͕ adapted to the FPͲdecision. Items ǁere measured on 
a ϱͲpoint >ikert scale ranging from Ϭ ;totally disagreeͿ to ϰ ;totally agreeͿ. dotal scores 
range from ϬͲϮϬ.  Zegret ǁas measured at dϭ and dϮ. At baseline ǁe measured anticipated 
regret͕ since ǁe did not eǆpect anyone to have made the decision yet. Anticipated regret 
ǁas measured ǁith Ϯ items asking aŌer the eǆtent to ǁhich ǁomen eǆpected to have 
regret if they didͬdid not pursue FP noǁ͕ ǁhen they ǁouldͬǁould not appear to be fertile 
aŌer cancer treatment ;aŌer van Diũk et al ϮϬϬϴ΀Ϯϰ΁Ϳ. Cronbach s͛ α of the decisional regret 
scale ;dϭͿ ǁas .ϲϭ.

Symptoms of anxiety ǁere measured ǁith the ϳͲitem subscale anǆiety of the 
,ospital Anǆiety and Depression ^cale ;,AD^Ϳ ϱ͖ϯϲ. A higher score indicates more anǆious 
symptoms. Cronbach s͛ alpha ǁas good ;dϬ ɲс.ϴϳͿ. 
 Use of the study materials Individual ǁebsite statistics used. te measured time 
spent on each page and on the total DA͕ and number and type of pages vieǁed during the 
visit. 

Analyses
do perform analyses on as many participants as possible͕ missing data on outcome 
measures at dϭ and dϮ ǁere handled using Multiple Imputation΀Ϯϱ͖Ϯϲ΁. dhis procedure 
uses linear regression to estimate a value for missing data on continuous variables͕ 
using the other variables as predictors. te used data on randomiǌation͕ risk perception͕ 
reproductive concerns score͕ knoǁledge͕ preparation for DM͕ anǆiety͕  decisional conŇict 
score as predictors in the imputation model. Data ǁere imputed ϱ times͕ and combined 
using Zubin s͛ ;ϭϵϴϳͿ rules for multiple imputation΀Ϯϳ΁. 

Diīerences betǁeen participants ǁho completed all measurements and those 
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ǁho missed measurements ǁere calculated ǁith Mann thitney or tilcoǆon rankͲsum 
tests ;continuous outcomesͿ͕ and ʖϮ ʹtests ;ordinalͬcategorical outcomesͿ betǁeen 
baseline characteristics. 

Due to the small number of participants ǁe used nonparametric tests for all 
statistical analyses. Data analyses ǁere done ǁith ^P^^ ϮϬ.Ϭ for tindoǁs. Kutcomes ǁere 
considered signiĮcant ǁhen pчϬ.Ϭϱ. Means ;MͿ and standard deviations ;SDͿ or medians 
;MdnͿ͕ point estimates and pͲvalues are reported.  

Diīerences betǁeen randomiǌation groups ǁere calculated using Mann thitney 
;continuous outcomesͿ͕ and ʖϮ ʹ tests ;ordinalͬcategorical outcomesͿ. Diīerences betǁeen 
measurement moments ǁere assessed ǁith the tilcoǆon signed rankͲtests. Eīect siǌes 
ǁere calculated as Cohen s͛ d ;dс�ͬяnͿ.
 Diīerences betǁeen the three groups ;secondary analysesͿ ǁere analysed using 
<ruskall tallis tests͕ using Mann thitney tests for postͲhoc analyses. 

Results 
Respondents RCT
dhirtyͲsiǆ patients participated͕ of ǁhom siǆ did not start the baseline Ƌuestionnaire͕ 
tǁo gave no informed consent and tǁo did not complete the baseline Ƌuestionnaire and 
could therefore not be randomiǌed. Finally͕  Ϯϲ ǁomen ;response rate ϳϮйͿ completed the 
baseline Ƌuestionnaire and ǁere randomiǌed to brochures ;nсϭϯͿ or the DA ;nсϭϯͿ ;Figure 
ϭͿ. Eleven ǁomen ǁere invited aŌer they had spoken to a gynaecologist͕ ϭϳ ǁomen before 
;ũust aŌer seeing an oncologistͬsurgeonͿ. 

In both groups ϭϮ ǁomen ;ϵϮйͿ completed the dϭ Ƌuestionnaire͕ and respectively 
ϭϮ ;ϵϮйͿ and ϭϭ ;ϴϱйͿ ǁomen completed the dϮ Ƌuestionnaire ;Figure ϭͿ. tomen ǁho 
completed all Ƌuestionnaires ǁere someǁhat higher educated ;pфϬ.ϬϱͿ than ǁomen ǁho 
missed measurements. 

Figure 1. Flow chart of in- and exclusion of patients

Randomization (n=26)

T0 Baseline questionnaire

n=36

T1 n=12 T1 n=12

Control group (n=13) Intervention group (n=13)

T2 n=12 T2 n=11

6 weeks

6 months

Not completed n=2

Not started=6

No informed consent= 2
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Table 1 Socio-demographic and medical characteristics of the participants

Brochure

(n=13)

DA group

(n=13)

Usual care

group (n=10)

Age, M (range) 32.9(28-39) 35.8 (30-40) 34.2 (27-39)

Male partner, n (%) 12/13 (92) 12/13 (92) 9/10 (90)

Of whom cohabiting n

(%)

10/12 (83) 12/12 (100) 8/9 (88)

Parity 0<, n (%) 7/13 (54) 7/13 (54) 5/10 (50)

Child wish, yes (%) 13/13 (100) 13/13 (100) 10/10 (100)

Religious, no (%) 7/13 (54) 8/13 (62) 8/10 (80)

Cryopreservation

option chosen*

Embryos 6/12 (50) 5/11 (45) 1/10 (10)

Oocytes 1/12 (8) - -

Embryos+oocytes - 1/11 (9) -

Ovarian tissue - - -

Wait and see 5/12 (42) 5/11 (45) 9/10 (90)

Educational level

Low 1/13  (7) - -

Middle 3/13  (23) 3/13 (23) 3/10 (30)

High 9/13  (69) 10/13  (77) 7/10 (70)

Self reported breast

cancer treatment*

Surgery 12/12 (100) 11/11 (100) 10/10 (100)

Chemotherapy 12/12 (100) 8/11 (73) 10/10 (100)

Radiotherapy 7/12 (58) 10/11 (91) 6/10 (60)

Endocrine therapy 7/12 (58) 10/11 (91) 6/10(60)

immunotherapy 3/12 (25) 1/11 (9) 1/10(10)

Had a choice (yes) 10(91)** 8(80)*** 7 (70)

*Due to missing values, percentages are calculated on a total of resp. 12 and 11

women in the brochure and DA groups (this data could not be imputed). **2

missings. ***3 missings.

Ktherǁise͕ ǁe did not Įnd diīerences betǁeen ǁomen ǁho did or did not 
complete all Ƌuestionnaires ǁith regard to socioͲdemographic characteristics͕ or baseline 
outcome measures. Data on relevant outcome measures ǁere therefore imputed for 
missing data at dϭ ;nсϱͿ  and dϮ ;nсϱͿ.
 At baseline͕ there ǁere no diīerences ǁith regard to socioͲdemographic and 
medical characteristics betǁeen the randomiǌation groups ;dable ϭͿ. tomen ǁho received 
brochures had loǁer risk perception ;pс.ϬϱͿ ǁhen compared to ǁomen ǁho received the 
DA͕ otherǁise there ǁere no diīerences. 
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Differences between women who received the DA or brochures
Use of the informational sources
dǁentyͲone ǁomen reported to have used any of the brochures about FP ;ϵϭй͖ ϯ 
missingͿ ;dable ϮͿ. Five ǁomen used all available brochures. Kf the ϭϯ ǁomen ǁho ǁere 
randomiǌed in the DA group͕ seven logged in to the DA͕ of ǁhom ϲ used the sCE. Mean 
time spent on the DA ǁas Ϯϵ minutes ;ϭ ʹ ϳϰ minutesͿ. tomen vieǁed on average ϭϱ of 
the Ϯϲ informational pages ;range ϬͲϱϯͿ͕ and ϵ of the ϵ sCEͲpages ;ϬͲϮϭ͖ some pages ǁere 
vieǁed more than onceͿ. 

Preferences and decision making
At baseline ϭϲ ǁomen ;ϲϮйͿ had a preference regarding FP. At dϭ Ϯϭ ǁomen ;ϴϴйͿ 
reported to have a preference͕ and Ϯϯ ǁomen ;ϵϲйͿ to have made a decision. At dϮ all 
ǁomen ;nсϮϯͿ reported to have made a decision about FP͗ ten ǁomen chose not to 
pursue FP ;ϰϯйͿ͕ ϭϭ cryopreserved embryos ;ϰϴйͿ͕ one cryopreserved oocytes ;ϰйͿ͕ and 
one cryopreserved both oocytes and embryos ;ϰйͿ. dhere ǁere no diīerences in choices 
betǁeen study arms. Five ǁomen ;ϮϮйͿ mentioned not to have had a choice in this.

Decisional conflict, Knowledge, Preparation for decision making
tomen ǁho received brochures perceived DM at dϭ as more eīective ;an informed͕ 
values based decision that is likely to be implemented͕ and ǁith ǁhich they are satisĮedͿ 
than ǁomen ǁho received the DA in addition to brochures ;ϱ.ϰ versus ϭϲ.ϭ͕ pс.ϬϯͿ. At dϮ 
there ǁas a trend toǁards more Decisional ConŇict in the DA group ;Ϯϰ versus ϭϰ͕ pс.ϭϮͿ. 
Ktherǁise there ǁere no signiĮcant diīerences ;dable ϯͿ.

tith regard to knoǁledge͕ ǁe found a signiĮcant diīerence betǁeen baseline 
and dϭ;ȴMсϭ.ϯϱ͕ pс.ϬϬϮ͖ dсͲ.ϱϵͿ͕ and baseline and dϮ ;ȴMсϭ.Ϯϱ͕ pс.ϬϬϰ͖ Ͳ.ϱϲͿ͕ indicating 
a relative knoǁledge increase of ϮϮй. dhere ǁere no differences betǁeen the groups 
ǁithin measurement moments. 

dhere ǁere no signiĮcant diīerences in preparation for DM betǁeen groups at 
dϭ. At dϮ͕ there ǁas a trend toǁards beƩer preparation for DM in the brochure group ;ϴϭ 
versus ϲϵ͕ pс.ϭϮͿ ;dable ϯͿ.

Regret 
dhere ǁere no signiĮcant diīerences in anticipated regret betǁeen measurement 
moments͕ nor ǁere there diīerences in regret betǁeen groups. For both groups͕ there 
ǁas a trend for a minor increase in regret betǁeen measurement moments dϭ and dϮ 
;ȴMсϰ.ϵ͖ pс.ϭϱ͖ dсͲ.ϮϵͿ. At baseline͕ both groups anticipated more regret ǁhen not 
undergoing FP and turning infertile͕ than ǁhen undergoing it and remaining fertile 
;indicating that it had not been necessary to pursue FPͿ. Anticipated regret at baseline 
ǁas correlated ǁith deciding to undergo FP at dϭ ;^pearman s͛ Zhoс.ϱϱ͕ pф.ϬϭͿ.  Decisional 
regret at dϭ ǁas correlated ǁith dϮͲscores ;^pearman s͛ Zhoс.ϰϰ pс.ϬϯͿ. then comparing 
ǁomen ǁho opted for FP to those ǁho did not͕ ǁe found that those ǁho did not opt for 
FP reported higher regret scores at dϭ ;Ϯϯ.ϴ versus ϭϬ.ϰ͕ pс.Ϭϰ͖ dсͲ.ϰϰͿ and dϮ ;ϯϮ versus 
ϭϮ.ϳ͕ pс.ϬϮ͖ dсͲ.ϱϰͿ. 
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Table 2. Used information materials

Brochure

group

(n=13*)

DA group

(n=13*)

Usual

care

group

(n=10)

Brochures, n(%)

All brochures 5(42) 3(27) -

General brochure 10(83) 10(91) 1(10)

Cryopreservation of embryos 10(83) 8(73) -

Cryopreservation of ovarian tissue 7(58) 4(36) -

Cryopreservation of oocytes λ 6(50) 3(27) -

Other - - -

Use of the DA, n(%) - 7 (54) -

Textual information - 7 (100) -

VCE + textual information - 6 (86) -

Website + brochures - 6 (86) -

Counseling consultation n(%)

Fertility/Gynaecology 11 (92) 12 (100) 6 (60)

Oncology 4 (33) 5 (42) 7 (70)

*Due to missing values, all percentages are calculated on a total of resp. 12 and 11

women in the brochure and DA groups (this data could not be imputed). λ became

available halfway the study period

Reproductive concerns, Risk perception, Anxiety 
dhere ǁere no signiĮcant diīerences betǁeen groups or measurement moments ǁith 
regard to reproductive concerns or risk perception ;dable ϯͿ.  

>evels of anǆiety decreased signiĮcantly from baseline to dϭ ;pсϬ͖ dсͲ.ϳϱͿ and to 
dϮ ;pс.ϬϬϭ͖ dсͲ.ϲϳͿ.  dhere ǁere no diīerences in anǆiety betǁeen groups at dϭ͕ but at 
dϮ ǁomen ǁho received the DA had signiĮcantly higher anǆiety scores than ǁomen ǁho 
received brochures only ;ϵ.ϱ versus ϲ.ϭ͕ pс.ϬϮͿ;dable ϯͿ. 

Comparison with usual care 
Forty ǁomen ǁho received usual care ǁere approached͖ tǁentyͲtǁo responded 
;ϱϱйͿ͕ of ǁhom ϴ ǁere eligible. Additionally͕  tǁo ǁomen completed the Ƌuestionnaire 
spontaneously online. 

tomen in the usual care group ;nсϭϬͿ ǁere comparable to the other groups 
ǁith regard to socioͲdemographic characteristics͕ although  more ǁomen reported to be 
religious. dhey opted less oŌen for FP͖ nine ǁomen chose to ǁait and see ;ϵϬйͿ͕ and one 
chose to cryopreserve embryos ;ϭϬй͖ dable ϭͿ.  

tomen in the brochure group ;Mсϲ.ϲͿ and ǁomen in the DA group ;Mсϳ.ϭͿ 
reported beƩer knoǁledge than ǁomen in the usual care group ;Mсϰ.ϴ͖ pс.ϬϭͿ. 
Furthermore ǁe found diīerences in decisional conŇict ;ȴMсϭϳ.ϭ pс.ϬϮϱͿ and values 
clarity ;ȴMсϭϵ.ϳ͕ pс.ϬϯͿ͕ ǁith ǁomen ǁho received brochures scoring beƩer than usual 
care͕ and in decisional support ;pс.ϬϮͿ ǁith both ǁomen ǁho received brochures ;MсϭϮ.ϲͿ 
or the DA in addition to brochures ;MсϮϭ.ϯͿ scoring beƩer than usual care ;Mсϯϵ.ϮͿ. 
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Discussion
tomen in our sample eǆperienced  relatively loǁ levels of decisional conŇict͕ ǁith 
indication of slightly less eīective decision making at dϭ and higher levels of decisional 
conŇict at dϮ in ǁomen ǁho received the DA in addition to brochures͕ compared to ǁomen 
ǁho received brochures only ;Cohen s͛ dс.ϯϰͿ. Mean levels of decisional conŇict in the DA 
group ǁere only loǁ to moderate ΀ϭϵ΁. Perhaps these ǁomen felt there ǁas not be much 
to be decided͗ over ϮϬй of the ǁomen in our study mentioned they did not eǆperience 
a choice in this decision. Moreover͕  the preferred FP option ǁas oŌen determined by 
a ǁoman s͛ possibilities in combination ǁith the highest possible success rates ΀Ϯϴ΁. dhe 
diīerence betǁeen the arms is in contrast to ǁhat ǁe eǆpected based on other DA 
evaluations. For eǆample͕ a revieǁ by ^tacey et al ;ϮϬϭϮͿ found a medium beneĮcial 
eīect ;Cohen s͛ dс.ϰϯͿ of more detailed compared to simpler DAs ǁith regard to decisional 
conŇict in several screening and treatment decisions ΀Ϯϵ΁. ,oǁever͕  the decision about 
FP is a diīerent type of decision ǁhen compared to screeningͲ or treatment decisions. 
Future fertility is important for many ǁomen ΀Ϯϴ΁͕ and the decision about FP has to be 
made in a diĸcult ;and shortͿ time frame ǁith competing demands from other medical 
decisions related to surviving the cancer ΀Ϯϴ͖ϯϬ͖ϯϭ΁. Eǆplicit confrontation through a DA 
may therefore increase decisional conŇict in case of FP. ,oǁever͕  Peate et al ;ϮϬϭϯͿ΀ϯϮ΁ 
compared a fertility related DA ;a Cϱ booklet ǁith information and values clariĮcation 
eǆercisesͿ to usual care͕ and found less decisional conŇict in the DA group ;Cohen s͛ dс.ϱϮͿ. 
dhis could indicate that the diīerent formats of their and our DA ;ǁebͲbased or on paperͿ 
may have an impact ΀ϯϮ΁. Further͕  the design and content of our DA may have already 
suggested a diĸcult decision to the ǁomen ;in an implicitly normative ǁay ΀ϯϯ΁Ϳ. Indeed͕ 
ǁe only found signiĮcant diīerences in decisional conŇict ;eīective DMͿ at dϭ͕ and not 
in the longer term ;dϮͿ. Furthermore͕ all FP options are mentioned in the DA͕ ǁhich ǁill 
not be optional for all patients. For some patients the availability of information about 
irrelevant options might be confusing͕ ǁhile others ǁant to see as much information as 
possible. A similar phenomenon has been found before in a study in abdominal aneurysm 
patients ΀ϯϰ΁͕ in ǁhich a DA ǁith ;moreͿ information about treatment options resulted in 
feǁer patients ǁho ǁere able to decide΀ϯϯ͖ϯϰ΁. Additionally͕  a slight increase in decisional 
conŇict is not necessarily disadvantageous ΀ϯϱ͖ϯϲ΁. dhis may for eǆample also indicate that 
ǁomen are strongly involved in the decision ΀ϯϲ΁. 

^tudies have found a role for personality in the preferred amount of information͖ 
i.e. having a blunting information seeking style ǁas related to ;lessͿ DAͲuse ;Garvelink et 
al submiƩedͿ ΀ϯϳ͖ϯϴ΁ and neurotic and conscientious personalities ǁere related to more 
uncertainty and less perceived DM support. dhese diīerent information needs suggest the 
need for tailored information. It is possible that some ǁomen may have more beneĮt from 
DAs than others͕ but in our small sample siǌe ǁe ǁere not able to evaluate this. Moreover͕  
in this study the randomisation dictated ǁhich information patients should use͕ but it is 
possible that patients͛ ǁould have chosen for or beneĮƩed from other information had 
they been able to choose their oǁn information source.  dhe recruiting clinicians indicated 
that indeed some patients did not ǁant to participate͕ because of the possibility that 
they ǁould be randomiǌed to the brochures. Additionally͕  a maũority of ǁomen in this 
study mentioned that they considered the information of the fertility eǆpert to be most 
relevant in DM΀ϯϵ΁. dherefore͕ besides additional ǁriƩen information͕ referral to a fertility 
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eǆpert for counselling about FP is still of utmost importance. Moreover͕  the aim of our DA 
and brochures ǁas to prepare ǁomen for a counselling consultation ǁith a gynaecologist 
or fertility specialist. Information provision about FP has been found to be important 
throughout the process of DM͕ during and aŌer treatment ΀ϰ΁͕ ǁhich can be facilitated 
ǁith these brochures and DA as they are available at all times. In clinical practice͕ patients 
should be able to choose betǁeen available informational sources and choose ǁhen the 
informational sources are used ;prior to͕ during͕ or aŌer the consultationͿ. 

dhe beneĮt of additional information is clear͕  since both information sources led 
to a signiĮcant increase in knoǁledge betǁeen baseline and folloǁͲup ;Cohen s͛ dсϬ.ϲϭͿ͕ 
comparable to the increase in knoǁledge that ǁas reported by Peate et al ;ϮϬϭϮͿ΀ϯϮ΁. 
hnlike other studies ;΀Ϯϵ͖ϯϮ΁Ϳ the knoǁledge scores in our study did not diīer betǁeen 
groups. ,oǁever͕  the information in the brochures and DA ǁas highly overlapping͕ and 
the maũority of ǁomen in both randomisation groups read the brochures. Moreover͕  
compared to usual care͕ ǁe did found higher knoǁledge scores in ǁomen ǁho received 
either brochures or the DA ΀ϯϮ΁.

^ome important limitations must be taken into consideration in interpreting 
these results. Kur sample siǌe is very loǁ. Feǁer patients than anticipated ǁere eligible 
for the study ;a maũority of neǁly diagnosed patients had complete families or no desire 
for childrenͿ͕ and the combination of the diĸcult timing in ǁhich patients had to be 
invited͕ the increasing number of studies for breast cancer patients͕ and the burden of a 
cancer diagnosis made recruiters sometimes hesitant to invite patients͕ or made patients 
unǁilling to participate. Due to the small sample siǌe͕ results are based on nonͲparametric 
tests only͕  and ǁe had not enough poǁer to control for possible confounders. dherefore 
eǆisting baseline diīerences betǁeen groups should be kept in mind in interpreting the 
results. Additionally͕  ǁe did not adũust for medical centre or department through ǁhich 
patients ǁere invited͕ although it could have made a diīerence ǁhether somebody is 
invited via their oncology department ;early in the traũectoryͿ͕ or via their gynaecology 
department ;shortly before͕ or even aŌer counsellingͿ. 

It should be noted though͕ that despite small sample siǌes ǁe ǁere able to shoǁ 
some important signiĮcant diīerences betǁeen the groups. dhe loǁ number of participants 
as ǁell as the overlapping information in͕ and use of͕  the brochures and DA͕ made us 
decide to add an eǆtra observational control group of ϭϬ ǁomen ǁho did not receive 
information. Eo important diīerences ǁith regard to socioͲdemographical characteristics 
ǁere found betǁeen these ǁomen and the randomiǌed ǁomen͕ but caution should be 
adopted in interpreting results of comparisons͕ since these ǁomen ǁere not randomiǌed. 

In conclusion͕ the results of this study indicate a beneĮcial eīect ǁith regard to 
knoǁledge and decisional support of receiving either brochures or a DA in addition to 
brochures͕ compared to usual care. Brochures ǁere also beneĮcial ǁith regard to reducing 
decisional conŇict compared to usual care͕ but eǆplicitly clarifying ones values ǁith the DA 
seemed to introduce slightly more decisional conŇict than reading brochures. 

Practice implications
It is of utmost importance that patients are oīered timely information about FP in 
addition to counselling. dhe DA as ǁell as brochures improved knoǁledge and had no 
disadvantageous eīects͕ and can thus be used to inform future patients. ,oǁever͕  since 
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use of the DA slightly increased decisional conŇict͕ additional assistance in DM ;during 
counselling consultationsͿ should be available.
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Summary 

Chapter 2: Women’s experiences with information provision and deciding about 
fertility preservation in the Netherlands: ‘satisfaction in general, but unmet needs’. 
In this Ƌualitative needs assessment͕ ϯϯ intervieǁs ǁere conducted ǁith patients ǁho 
had received a counselling consultation and made a decision about fertility preservation 
;FPͿ in the past. tomen reported being generally satisĮed ǁith all aspects of information 
provision and decisionͲmaking about FP͕  but more inͲdepth ansǁers brought to light 
that the information ǁas not alǁays timely͕  the information ǁas not alǁays correct͕ 
communication betǁeen hospitals or members of diīerent specialties ǁas poor and 
ǁomen had the feeling that assertiveness ǁas necessary to receive all relevant information. 
^uggestions ǁere made to develop informational materials ;brochures͕ ǁebsitesͿ for 
patients and checklists for clinicians.  

Chapter 3: Development of a decision aid about fertility preservation for women 
with breast cancer in the Netherlands. 
dhis chapter seƋuentially reported on all stages of the development of a decision aid 
;DAͿ about FP͕  involving patients͕ clinicians͕ and healthy ǁomen. dhe DA ǁas developed 
according to the International Patient Decision Aid ̂ tandards ;IPDA^Ϳ criteria for evaluation 
of recommended content and development processes for DAs. Content of the DA ǁas 
determined by a multidisciplinary team of clinicians͕ researchers͕ ǁebsite developers and 
teǆt ǁriters. dhe initiative to develop a DA ǁas ǁelcomed by patients and clinicians͕ and 
the proposed DA ǁas deemed acceptable. tith input from patients and clinicians͕ some 
adaptations ǁere made to the draŌ DA in order to improve understanding͕ navigation or 
presentation. dhe DA ǁas then understandable for both less and more highly educated 
ǁomen͕ as both groups had signiĮcantly improved knoǁledge about FP aŌer vieǁing the 
DA. Zesults led to a Įnal DA to be used in patient populations ǁith neǁly diagnosed breast 
cancer.

Chapter 4: A Delphi consensus study among patients and clinicians on the proce-
dure of informing young breast cancer patients about Fertility Preservation. 
In this study͕  patients͕ clinicians and nurses ǁere gathered in an eǆpert panel ;a Delphi 
panel͕ aŌer the Greek KracleͿ to reach consensus on the use of a DA about FP to inform 
patients and on the best procedures to implement and use the DA in oncologic practice 
;ǁhen͕ by ǁhom͕ and for ǁhich patientsͿ. All participants thought information provision 
about FP ǁas important. Agreement ǁas reached that all eligible patients should be 
provided ǁith general information about FP ;irrelevant by ǁhomͿ soon aŌer diagnosis͕ 
and receive more detailed information from a fertility specialist at a later moment. Further͕  
the procedure should be tailored to the individual and the situational conteǆt as much as 
possible. Potential endͲusers ǁere motivated to use the DA in practice.

Chapter 5: Values clarification in a decision aid about fertility preservation: does it 
add to information provision?  
dhis chapter reports on tǁo eǆperiments ǁith tǁo diīerent samples of healthy participants 
ǁho ǁere asked to make a hypothetical decision about FP. dhe Įrst assessed the eīect of 
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a DA ǁith and ǁithout values clariĮcation eǆercise ;sCEͿ. dhe second ǁas an eǆpansion 
of the Įrst͕ to assess ǁhether personality characteristics and informationͲseeking styles 
inŇuenced DA use and eīectiveness. hse of the DAs increased knoǁledge͕ especially for 
ǁomen ǁho used the DA more thoroughly͕  highly conscientious ǁomen and ǁomen ǁith 
a more monitoring informationͲseeking style. InformationͲseeking style aīected DA use 
;high blunters vieǁed feǁer pagesͿ but not sCE use. Personality traits had some eīect on 
aspects of decisional conŇict ;neurotic ǁomen felt more uncertain and less supported in 
decisionͲmaking͖ conscientious ǁomen͕ on the contrary͕  felt more certainͿ. dhere ǁere no 
indications that ;use ofͿ the sCE ǁas beneĮcial for knoǁledge or decisional conŇict.  

Chapter 6: Psychometric properties of the Reproductive Concerns Scale in three 
populations of women. 
dhis chapter describes the psychometric properties of a Dutch version of the Zeproductive 
Concerns ^cale in ǁomen ǁith breast cancer͕  ǁomen ǁith fertility problems and healthy 
ǁomen. Zesults shoǁed that the scale ǁas ǁell able to diīerentiate betǁeen diīerent 
groups of ǁomen ;knoǁn groups construct validityͿ͕ ǁas related to theoretically related 
constructs ;construct validityͿ͕ measured reproductive concerns on a coherent scale 
;reliabilityͿ and ǁas stable over a period of tǁo ǁeeks ;reͲtest reliabilityͿ. All psychometric 
properties ǁere comparable in breast cancer patients and ǁomen ǁith fertility problems͕ 
indicating generaliǌability and ũustifying its use as outcome measure for research purposes.
 
Chapter 7: Additional value of decision aids in complex clinical situations: Effec-
tiveness of a decision aid about Fertility Preservation for breast cancer patients. 
dhis chapter describes the eīects of the DA in addition to brochures͕ compared to 
brochures only͕  on decisionͲmaking about FP in neǁly diagnosed breast cancer patients. 
Additionally͕  results ǁere compared ǁith those in ǁomen ǁho received usual care ;no 
additional ǁriƩen informationͿ. Both informational sources ;brochures and DAͿ led to 
increased knoǁledge. dhere ǁas a trend toǁards someǁhat increased decisional conŇict 
in the DA group ǁhen compared to brochures͕ but decisional conŇict seemed even higher 
in the usual care group. dhis indicates a beneĮcial eīect of receiving any additional 
information ǁith regard to knoǁledge͕ but increased decisional conŇict aŌer using the DA 
ǁith eǆplicit values clariĮcation eǆercise. 

General discussion
dhe main purpose of this thesis ǁas to study the needs of breast cancer patients ǁith 
regard to information provision about fertility preservation ;FPͿ͕ and to assess ǁhether 
these ǁould be fulĮlled by a ǁebͲbased decision aid ;DAͿ about FP. te have developed 
a ǁebͲbased DA ǁith input from various stakeholders͕ and assessed ǁhether use of 
the DA and one aspect of the DA ;i.e. a values clariĮcation eǆercise͖ sCEͿ ǁould lead to 
more knoǁledge and beƩer decisionͲmaking outcomes ;assessed in healthy ǁomen and 
patientsͿ. Additionally ǁe have assessed for ǁhich ǁomen the DA could be most eīective 
;assessed in healthy ǁomenͿ.

Based on the results of the studies in this thesis͕ as summariǌed before͕ there 
are tǁo important themes that need further discussion͗ Įrst͕ the actual value of a DA 
above and beyond educational brochures in case of FP͕  and second͕ the value of values 
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clariĮcation eǆercises to facilitate decisionͲmaking in general. Before these themes are 
further discussed͕ some important limitations are discussed͕ ǁhich are important to 
consider in interpreting the results of this thesis. ^ubseƋuently͕  recommendations are 
made ǁith regard to further research and clinical practice. 

Methodological considerations (chapters 2–7)
In addition to the strengths and limitations that have already been addressed in the 
separate chapters͕ there are some important strengths and limitations of the studies in 
this thesis that ǁe ǁould like to mention here in detail. 

dǁo strengths are the application of diīerent research designs to ansǁer diīerent 
research Ƌuestions ;Ƌualitative intervieǁs͕ a Delphi panel͕ a crossͲsectional study 
and ZCdsͿ and the inclusion of various types of participants ;patients ǁho had made a 
decision about FP in the past͕ neǁly diagnosed patients͕ participants ǁithout cancer and 
cliniciansͿ. dhe application of diīerent research designs alloǁed us to rigorously study our 
proposed aims ǁith the most suitable research methods. Yualitative studies are knoǁn 
to be a good design to eǆplore a Įeld of ǁhich not much is knoǁn yet ;ideal for a needs 
assessment͖ chapter 2Ϳ͕ ǁhile more Ƌuantitative studies are a good design to Ƌuantify 
eīects ;pilot and validation studies͕ eīect evaluationsͿ. dhe Delphi panel ;chapter 4Ϳ͕ 
ǁhich combined Ƌualitative and Ƌuantitative methods͕ has been proven a good method 
to reach agreement among diīerent kinds of eǆperts ΀ϭ͖Ϯ΁. tithin Ƌuantitative designs 
ǁe diīerentiated betǁeen retrospective designs ;crossͲsectionalͿ alloǁing us to assess 
predictors for reproductive concerns ;chapter 6Ϳ and prospective designs to evaluate 
eīectiveness of our DA in ZCds ;chapter 5, chapter 7Ϳ. dhe variety of participants is a 
strength͕ since it increases the generaliǌability of results͕ but also a ǁeakness͕ since the DA 
ǁas originally developed for patients͖ it is therefore possible that results ǁould have been 
diīerent if neǁly diagnosed patients had been included in all studies ;for eǆample ǁith 
regard to measures related to decisionͲmaking ʹ hypothetical and actual decisions are not 
the same ;chapter 5ͿͿ. Zeasons for not only studying needs and eīects in neǁly diagnosed 
patients ǁere either practical ʹ i.e. sample siǌes can be larger ǁith healthy controls or 
eǆͲpatients than ǁith neǁly diagnosed patients ;chapters 2–6Ϳ and eǆͲpatients ǁere 
thought to add more to the development of neǁ materials because of their eǆperience 
ǁith information provision and deciding about FP ;chapter 2-4Ϳ ʹ  or ethical ;ǁhen patients 
are not thought to beneĮt from a study it is unethical to include them͖ chapter 5Ϳ. In 
many cases one can include healthy subũects to study speciĮc aspects of interventions in 
controlled eǆperiments ;chapter 5Ϳ͕ as long as actual eīect evaluations are conducted in 
actual patients for ǁhom the intervention ǁas developed originally ;chapter 7Ϳ.  

dhere ǁere some maũor limitations as ǁell. In the development of the DA about 
FP͕  ǁe involved stakeholders as much as possible ;chapter 2–4Ϳ. dhis improved the Ƌuality 
of the information and likely contributed to ;futureͿ implementation of the information 
provision͕ but it also led us to compromise the research design ;in chapter 7Ϳ. Especially 
in research on information provision for patients͕ conŇicts of interest might eǆist betǁeen 
researchers and clinicians. Zesearchers aim to conduct rigorous research͕ ǁith conclusions 
about the eīectiveness of neǁly developed information as an endpoint͕ ǁhereas clinical 
stakeholders ũust ǁant to use the available materials to inform their patients as Ƌuickly 
as possible. dherefore͕ even though for years clinicians have oīered only limited verbal 
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information about FP to their patients͕ it seemed from a clinical point of vieǁ ethically 
unsound to ǁithhold information materials about FP that are considered beƩer than usual 
care from a subsample of patients ;i.e. ǁomen randomiǌed to the control armͿ. ,ence͕ in 
addition to the DA ǁe developed educational brochures about FP for the control group and 
broadly distributed them to hospitals throughout the country. dhe paper brochures and 
ǁebͲbased DA contained the same information about FP options and similar information 
about cancer treatments and their impact on fertility͕  but the DA additionally contained 
background information about normal fertility and an eǆplicit values clariĮcation eǆercise. 
Further͕  brochures ǁere linear͕  but in the DA patients could choose their navigation 
method and decide for themselves ǁhat proportion of the information to read. Although 
this compromise made clinicians more ǁilling to participate in the trial͕ from a research 
perspective it had some disadvantages. For eǆample͕ by oīering both arms information 
that is thought to be good ;brochuresͿ or beƩer ;DAͿ͕ ǁe compromised the poǁer of 
our study. Eīect siǌes ǁere eǆpected to be very small͕ ǁith the conseƋuence that large 
participant numbers ǁere reƋuired to detect an eīect. Kīering good information to both 
study arms in chapter 7 also led to uneǆpected results. For eǆample͕ it resulted in the 
situation that ǁomen in both arms had read the brochures. dhis may have inŇuenced their 
DA use and it prevented us from speciĮcally studying the eĸcacy of the DA compared to 
brochures͕ but then it also facilitated the implementation of both informational sources 
;brochures and DAͿ. >uckily͕  by addition of an observational control group to the ZCd 
consisting of ǁomen ǁho received usual care͕ ǁe ǁere also able to evaluate some eīects 
of both developed information materials.

>astly͕  a maũor limitation ʹ  ǁhich ǁas a problem in all Ƌuantitative studies in ǁhich 
ǁe aimed to include ;breast cancerͿ patients ;chapter 6–7Ϳ ʹ ǁas the diĸculty recruiting 
young ǁomen ǁith breast cancer that fulĮlled the inclusion criteria for our studies. A 
maũority of neǁly diagnosed patients had complete families or no desire for children͕ and 
the combination of the diĸcult time during ǁhich patients had to be invited͕ the increasing 
number of studies involving breast cancer patients and the burden of a cancer diagnosis 
made recruiters sometimes hesitant to invite patients͕ or made patients unǁilling to 
participate. 

The sense or non-sense of a DA about fertility preservation 
Especially in the case of preferenceͲsensitive medical decisions it is important that 
patients are aǁare of all treatment options and their beneĮts and risks͕ so that patients 
can form preferences and͕ together ǁith the clinician͕ decide ǁhat the best treatment 
option is ʹ i.e. shared decisionͲmaking ;^DMͿ. DAs have been developed for many such 
decisions and have been found to be eīective ǁith regard to increasing knoǁledge on the 
subũect and reducing decisional conŇict͕ leading to more realistic eǆpectations ǁith regard 
to the treatment and a higher percentage of patients ǁho are able to make a decision 
΀ϯ͖ϰ΁. ,ence͕ for the preferenceͲsensitive decision of ǁhether or not to pursue FP͕  ǁe also 
developed a DA. 

Zesults of this thesis shoǁ that the ǁebͲbased DA ǁith sCE about FP ǁas a 
good means to inform patients about FP. Both in actual patients ;chapter 7Ϳ and in 
healthy participants ;chapter 3, chapter 5Ϳ͕ a medium to large increase in knoǁledge ǁas 
found from using the DA. ,oǁever͕  other developed informational sources ;DA ǁithout 
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sCE͖ brochures͕ ǁhich contained similar information about FP but less background 
information͖ and no sCEͿ seemed ũust as good for knoǁledge increase ;chapter 5, chapter 
7Ϳ. Moreover͕  from the addition of a historical control group ǁho received no ;ǁriƩenͿ 
information besides a counselling consultation͕ it became clear that in fact any additional 
information ǁas beneĮcial ǁith regard to knoǁledge increase͕ compared to receiving only 
a counselling consultation. 

dhe DA ǁas developed not only as an informational source but also as support in 
decisionͲmaking͕ so ǁe eǆpected that patients ǁho received the DA ǁould be beƩer able 
to decide about FP than those ǁho only received brochures about FP͕  since other studies 
have reported such eīects of DAs ΀ϰ͖ϱ΁. For eǆample͕ pooled results of the revieǁ by 
^tacey et al ;ϮϬϭϮͿ indicated that in several screenings and treatment decisions͕ eǆplicit 
DAs ǁere more likely to achieve informed͕ valuesͲbased decisions than other DAs ΀ϰ΁͕ 
and that more detailed DAs led to less decisional conŇict compared to simpler DAs ΀ϰ΁. 
Additionally͕  a previously developed DA about FP ;a Cϱ booklet ǁith information and 
values clariĮcation eǆercisesͿ had beneĮcial eīects ǁith regard to decisional conŇict and 
regret ;Cohen s͛ dс.ϱϮͿ compared to usual care ;a general guide on early breast cancer 
development not speciĮcally about FPͿ ΀ϱ΁. then ǁe compared our DA about FP to usual 
care͕ our results ǁere similar to those of Peate et al. ;ϮϬϭϮͿ͕ but compared to brochures 
;our original designͿ͕ decisional conŇict slightly increased aŌer use of the DA ;chapter 7Ϳ. 
Moreover͕  in our study the eīects of brochures only and of DA in addition to brochures 
ǁere eƋual ǁith regard to value congruence and percentage of ǁomen ǁho ǁere able to 
decide ;chapter 7Ϳ͕ but ǁomen ǁho received brochures reported more eīective decisionͲ
making than ǁomen in the DA group ;at dϭ͕ chapter 7Ϳ. ^econdary analyses in a group 
of patients ǁho received no additional information compared to patients ǁho received 
either brochures or the DA revealed that both informational sources increased the sense 
of being supported in decisionͲmaking͕ but that brochures additionally led to more clarity 
about values. 

But ǁhy ǁould a DA not ǁork in the case of FP͕  ǁhen it has proven to be the tool 
of choice in other preferenceͲsensitive decisions ΀ϰ͖ϲ͖ϳ΁͍ Eǆplanations might be sought in 
;ϭͿ characteristics of the decision about FP͕  ;ϮͿ characteristics of the DA ;layout͕ content͕ 
addition of sCEsͿ or ;ϯͿ characteristics of the DA users ;personality͕  informationͲseeking 
style͕ literacyͿ. te ǁill discuss these possibilities one by one in more detail. 

First͕ it is possible that a DA has less beneĮt in the decision of ǁhether or not 
to pursue FP because this decision is of a diīerent type compared to other treatment 
decisions for ǁhich DAs have been found eīective ΀ϰ΁. It might even be Ƌuestioned to 
ǁhat eǆtent there is a decision to be made in the case of FP. then ǁomen have a future 
desire for children and consider preserving their fertility͕  the FP option they choose seems 
merely determined by the eǆtent to ǁhich a child is desired in combination ǁith the 
highest possible success rates ;chapter 1, chapter 7Ϳ and is oŌen dictated by the situation 
;available time͕ risk of metastasisͿ and patient characteristics ;age͕ parity͕  having a partner 
or not ΀ϴ΁Ϳ. In other decisions for ǁhich DAs have been found to be eīective͕ the possible 
treatment options are perhaps less dependent on patient and situational characteristics. 
Additionally͕  decisionͲmaking ;and FP treatment if chosenͿ has to take place in the short 
and emotional period betǁeen diagnosis of ;breastͿ cancer and start of the oncologic 
treatment. ^ince many oncologists emphasiǌe the urgent need for oncologic treatment 
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rather than the option to pursue FP ΀ϵ΁͕ patients may eǆperience ;tooͿ much time pressure 
in decisionͲmaking about FP. ,ence͕ ǁomen may not alǁays perceive the decision to 
undergo FP as an actual decision and may therefore not beneĮt from DAs that ͞help them 
decide .͟ 

Another factor that may eǆplain ǁhy DAs are not alǁays eīective may be the design 
and content of DAs ;ǁith sCEsͿ͕ in that they may suggest a diĸcult decision to patients ;in 
an implicitly normative ǁay ΀ϭϬ΁Ϳ and thus increase the decisional conŇict of users instead 
of decreasing it. ^tiggelbout et al ;ϮϬϬϴͿ found a similar result in a study in patients ǁith 
an abdominal aneurysm͖ the DA in their study resulted in feǁer patients that ǁere able to 
decide͕ and diīerent preferences and choices regarding treatment ΀ϭϬ͖ϭϭ΁. It is possible 
that the design and the mentioning of all available FP options in our DA is confusing for 
some patients͕ since it suggests that they can choose ;betǁeen all optionsͿ͕ ǁhich is not 
alǁays the case. Also͕ not all patients may need or ǁant all possible information in order 
to make up their minds. In our population this seems not to be the case͕ hoǁever ;chapter 
7Ϳ͕ since a maũority of the patients vieǁed both the DA and brochures. 

Besides informational content͕ our DA consisted of an eǆplicit sCE. In the 
development of this sCE͕ important Ƌuality criteria and consideration of other research 
ǁas incorporated to create a theoretically sound tool ;chapter 3Ϳ ΀ϭϮͲϭϰ΁. ,oǁever͕  the 
possible beneĮcial eīect of a sCE in the stressful and short time that is available for 
decisionͲmaking about FP is not clear for every patient ΀ϭϱ΁ ;chapter 7Ϳ͕ nor could it be 
proven in healthy ǁomen ;chapter 5Ϳ. In the laƩer group͕ use of the sCE led to more 
values clarity͕  more decisionͲmaking support and more eīective decisionͲmaking͕ but only 
compared to nonͲuse for ǁomen ǁho ǁere able to use the sCE ;first experiment, chapter 
5Ϳ. dhere ǁas no diīerence betǁeen ǁomen ǁho used the sCE and those ǁho did not use 
it because they ǁere not able to ;ǁomen ǁho ǁere randomiǌed to a DA ǁith information 
onlyͿ. dhis indicates that in subgroups͕ the sCE ǁas beneĮcial. do assess psychological 
characteristics of these subgroups͕ a second eǆperiment ǁas conducted ǁith the same tǁo 
randomiǌation groups ;information only versus information plus sCEͿ in addition to a third 
condition ;information plus sCE ǁith active referral to the sCEͿ. te assessed not only the 
eīectiveness of the DAs͕ but also the personality characteristics of the respondents. dhis 
eǆperiment revealed several personality characteristics that ǁere related to DA use and 
its eīectiveness but ǁas not able to conĮrm the beneĮcial eīects of using the sCE that 
ǁe had found before ;neither ǁith nor ǁithout referral to itͿ͕ indicating that it might not 
have been the sCE or DA alone that caused the earlier eīects͕ but possibly personality or 
characteristics related to ǁomen s͛ use of healthͲrelated information ;second experiment, 
chapter 5Ϳ.  

dhird͕ as already suggested in the previous paragraph͕ it is possible that DAs are 
beneĮcial ǁith regard to decisionͲmaking͕ but not for every patient ʹ hence pleading 
against the use of a oneͲsiǌeͲĮtsͲall approach ΀ϭϲ΁. Kther studies found possible roles 
for neuroticism͕ conscientiousness and monitoring and blunting in seeking medical 
information ΀ϭϳͲϭϵ΁. In healthy participants ǁe have found that ǁomen ǁith blunting 
informationͲseeking styles vieǁed feǁer informational pages and spent less time on the 
total DA ;chapter 5Ϳ ΀ϭϴ͖ϭϵ΁. Additionally͕  more neurotic ǁomen felt less supported and 
more uncertain in decisionͲmaking͕ ǁhereas conscientious ǁomen felt more certain 
in decisionͲmaking ;chapter 5Ϳ΀ϭϳ΁. ,oǁever it is unclear ǁhether these feelings of 
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uncertainty and support are merely traits of these ǁomen͕ or are actually related to use of 
the DA. Although the eīect siǌes of the associations ǁith neuroticism ǁere small ;rс.ϭϴͿ͕ 
it could be an indication of a possible role for personality in the eīectiveness of a DA͕ 
and an interesting starting point for future research. It is also possible that a ǁoman s͛ 
personality has a greater inŇuence on her decisional conŇict than a DA does and thus 
modiĮes the eīects of the DA on decisional conŇict ;chapter 5Ϳ ΀ϭϳ͖ϭϴ΁. hnfortunately 
our sample siǌe ǁas too small to stratify by personality ;chapter 7Ϳ, or to assess eīect 
modiĮcation by personality. Moreover͕  it is knoǁn that especially neurotic ǁomen are at 
increased risk of reacting ǁith feelings of depression to a negative event ;such as cancerͿ 
΀ϮϬ΁. In our ZCd ǁith patients ;chapter 7Ϳ͕ patients in the DA group had higher baseline 
depressive feelings than those in the brochure group ;data not shownͿ and felt less certain 
in decisionͲmaking. It is possible that these ǁomen ǁere more neurotic and therefore less 
certain in decisionͲmaking͕ but not due to the DA. Additionally͕  patients͛ literacy may have 
an important role in the eīectiveness of DAs. ^ub analyses in the revieǁ by ^tacey et al 
;ϮϬϭϮͿ found that DAs ǁere mostly eīective in loǁ literate patients ΀ϰ΁. Kf the patients in 
chapter 7, a maũority ǁere high literate ;data not shownͿ͕ ǁhich may have contributed to 
the limited beneĮcial eīects of our DA.

The value of values clarification methods to facilitate decision-making 
in general? 
From the studies in this thesis it appeared that the added value of a sCE in the DA about 
FP ǁas not clear. dhe literature about many other DAs ǁith values clariĮcation methods 
;sCMͿ is also ambivalent ǁith regard to the eīectiveness of sCM ΀ϯ͖ϲ͖ϳ͖ϮϭͲϮϰ΁͗ some 
conclude sCM are beneĮcial͕ others Įnd no beneĮcial or no signiĮcant eīects of sCM. 
Additionally͕  eīectiveness of sCM seems to diīer in diīerent study populations ;i.e. 
patient or healthy populationsͿ. 

A sCE may suggest a deliberative decisionͲmaking process͕ ǁhile there is no 
consensus as to ǁhether or not medical decisions should be made deliberately͕  by 
intuition͕ or both ΀Ϯϯ͖ϮϱͲϮϳ΁. In theory͕  deliberation ;ǁith sCMͿ and analytical reasoning 
may not alǁays be beneĮcial for decisionͲmaking ΀Ϯϯ΁͕ since deliberation may overshadoǁ 
important intuitive feelings that are more diĸcult to formulate but may be ũust as 
important in decisionͲmaking ΀Ϯϯ΁. Intuition may play a more prominent role in medical 
decisionͲmaking than is accounted for in many DAs ǁith sCE ΀Ϯϯ΁. A combination of 
deliberation and intuition has been suggested to be beneĮcial for values clariĮcation ΀Ϯϯ΁͕ 
possibly ǁith the addition of speciĮc encouragement for patients to become informed 
and learn about each option before they make a decision ;delayed decisionͲmakingͿ to 
facilitate an unbiased process of preference construction ΀Ϯϯ΁. Additionally͕  in designing 
sCM one could target potential stages of processing in decisionͲmaking͗ representation of 
the options͕ preͲselection of possible options͕ integration and evaluation of information 
about the options͕ selection of a Įnal option and implementation of the decision ;postͲ
choiceͿ ΀Ϯϱ΁. 

Zecently͕  an entire issue of the ũournal BMC Medical Informatics and Decision-
Making ǁas devoted to updating the evidence regarding development of DAs͕ ǁith 
aƩention paid to sCM as ǁell ΀Ϯϴ͖Ϯϵ΁. In this volume͕ some caution ǁas added to the 
criterion that stated the need for addition of sCM as obliged part of DAs in the previous 
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version of the IPDA^ criteria. dhis criterion ǁas aƩenuated due to the small number 
of evaluations of sCM͕ and heterogeneity of outcome measures and eīects of sCM 
΀ϭϯ͖Ϯϵ͖ϯϬ΁. 

dhe ambivalent eīects of the sCE in the diīerent studies in this thesis͕ in addition 
to the inconsistent results in the literature͕ again emphasiǌe that the black boǆ of sCM is 
still not resolved. te do not knoǁ ǁhat the eīective or ineīective parts of sCM are and 
hoǁ ǁe should best apply these in future DAs͕ if at all.

Further research
Development and maintenance of DAs reƋuires much time and resources ;Įnancial 
support͕ intellectual inputͿ. do ũustify these investments͕ it is important to assess the 
eīectiveness of using DAs. te should not ũust develop DAs for all preferenceͲsensitive 
decisions ǁithout Įrst knoǁing ǁhether͕  ǁhen and hoǁ they are useful ΀ϯϭ΁. ,oǁever͕  
in conducting future studies on the eīectiveness of DAs͕ some important considerations 
should be taken into account. For eǆample͕ future studies on the eĸcacy of DAs should 
be performed comparing the DA ǁith actual usual care͕ not comparing good ǁith beƩer͕  
like ǁe did ǁhen comparing the DA to educational brochures ;chapter 7Ϳ. dherefore͕ ǁe 
need to focus on research designs other than regular ZCds. Possible study designs might 
use a ǁaiting list control group that ǁill receive the intervention later͕  or a stepped ǁedge 
design ΀ϯϮͲϯϰ΁. hnfortunately͕  the ǁaiting list solution is only possible for decisions in 
ǁhich there is suĸcient time to decide͕ ǁhich ǁas not the case in the decision about 
FP͕  and stepped ǁedge ǁas not possible due to the large number of medical centres͕ 
clinicians and departments and limited time to complete the study. But Peate et al ;ϮϬϭϮͿ 
compared their DA about FP ǁith usual care in a nonͲrandomiǌed approach͕ similar to 
stepped ǁedge͕ ǁhich seemed to ǁork ǁell ΀ϱ΁. tith this study design͕ the needs of clinical 
practice are met ʹ since no information is ǁithheld from patients ʹ ǁithout compromising 
the rigour of research. then studies are merely designed as implementation studies͕ 
efficacy of the materials cannot be studied. ,oǁever͕  it is possible to assess effectiveness 
of the information materials and make a start ǁith implementation in the participating 
medical centres. For further implementation͕ ǁe might need to engage other parties͕ for 
eǆample health insurance companies͕ to cover the eǆpenses of promoting and distributing 
the materials. AŌer all͕ they might also beneĮt from beƩer informed patients and more 
shared decisionͲmaking ;^DMͿ betǁeen patients and clinicians͕ since it may lead to more 
eĸcient and higher Ƌuality care ΀ϰ͖ϯϱ΁. 

If future eǆperiments conĮrm the role of personality and informationͲseeking 
style in DA use͕ it might be important to stratify patients per personality trait in DA 
provision.  Individual patients may have diīerent reasons for seeking information and 
diīerent informational needs and preferences ΀ϯϲͲϰϬ΁͕ ǁhich additionally may change 
over time ΀ϰϭ͖ϰϮ΁. dhis can be seen in the diīerent informationͲseeking behaviours of 
patients and healthy ǁomen in using a DA about FP ;chapter 5, chapter 7Ϳ ΀ϱ͖ϭϱ΁. dhese 
research Įndings͕ opinions of clinicians and psychological ;healthͿ theories emphasiǌe the 
importance of tailoring information to patients ;needsͿ in general ΀ϰϯͲϰϲ΁͕ as ǁell as for 
FP ;chapter 4-7Ϳ. ,oǁever͕  more research is needed on hoǁ personality eīects DA use 
and eīectiveness͕ and hoǁ tailoring could best be done. Additionally͕  ǁe need to conduct 
more largeͲscale studies ǁith healthy participants to identify the eǆact roles of diīerent 
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personality styles on informationͲseeking and decisionͲmaking.
sCM are considered to be an important component of DAs. ,oǁever͕  the best 

method for values clariĮcation is still not clear. dherefore it is important that ǁe continue 
to search for the best sCM ΀ϯϬ͖ϰϳ΁. ^ince clariĮcation of values occurs ǁithin the entire 
process of decisionͲmaking ;from the initial diagnosis and mentioning of the treatment 
options to the moment that an actual decision is madeͿ ΀ϰϴ΁͕ sCM should not only be part 
of decisionͲmaking tools͕ but values clariĮcation should be part of the clinical encounter 
as ǁell.  In determining ǁhich kind of sCM is best for a decision͕ sCM should reŇect 
eǆisting decisionͲmaking theories ΀Ϯϱ͖ϯϬ΁͕ and eǆperimental studies should be conducted 
on aspects of sCM both inside and outside the clinical encounter. 

dhe information and sCM in DAs ought to prepare patients for a consultation ǁith 
a clinician and subseƋuent shared decisionͲmaking ;e.g. by informing them and clarifying 
their valuesͿ. An overarching purpose of DAs is thus to facilitate ^DM betǁeen patient 
and clinician. ^ince the DA in this study informed patients but did not necessarily improve 
decisionͲmaking processes or outcomes for all patients͕ future research should focus on 
additional strategies for implementing ^DM͕ instead of only focusing on the use of DAs 
as a possible facilitator of ^DM. dhis DA might facilitate ^DM by informing patients͕ but 
actual ^DM is still something that takes place in the clinical encounter betǁeen patient 
and clinician. 

Clinical implications
te may conclude from our studies that both brochures and the DA about FP seemed 
useful for clarifying FP options and made patients feel supported in decisionͲmaking͕ thus 
indicating a role for both as informational sources. Eot enough ǁomen used the DA and 
sCE to aƩach strong conclusions to their eīectiveness. ,oǁever͕  in the future͕ brochures 
might become oldͲfashioned͕ and all relevant medical information should ;at least ͞also͟Ϳ 
be accessible via the internet in order to reach all patients. ^ince it is knoǁn that many 
breast cancer patients use the internet to fulĮl other information needs ;e.g. ǁith regard to 
their primary treatmentͿ ΀ϰϵ͖ϱϬ΁͕ it seems a logic location for patient information regarding 
FP. Kne can place a large amount of information on the ǁeb͕ ǁhich is easy to update͕ and 
patients can access it at any time and from anyǁhere. ,ence͕ despite indications of a 
slight increase in decisional conŇict from the DA compared to the brochures in this thesis͕ 
online information ǁill likely be the future for informing patients about FP options͕ thus 
ũustifying implementation of both materials as informational resources ΀ϱϭ΁.  Moreover͕  
since diīerent patients seem to have diīerent information needs and informationͲseeking 
styles it is important to oīer them a choice betǁeen all available information sources͕ or 
to tailor the information. ,oǁever͕  caution should be adopted in tailoring the information 
based on clinicians͛ perceptions of ǁhat patients ǁant or need ΀ϱϮ΁͕ instead of actual 
assessment of these needs. 

hnfortunately͕  availability of ;onlineͿ DAs is not enough to achieve their routine 
use ΀ϭϲ΁. te knoǁ from other studies that if no aƩention is paid to implementation 
strategies͕ many ;eīectiveͿ DAs are not used in practice aŌer the research period is over͕  
because clinicians no longer refer to them ΀ϱϯ΁. Implementation models emphasiǌe the 
need for thorough assessment of current procedures and hoǁ an intervention Įts in͕ 
including the acceptability of users and situational conteǆt ΀ϱϰ͖ϱϱ΁. ,ence͕ in order to 
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facilitate implementation of the DA and brochures in clinical care͕ ǁe conducted a preͲ
implementation study. Aims of this study ǁere to create aǁareness of the DA͕ to increase 
health care professionals͛ and patients͛ motivation to use it and to assess the best 
procedure of implementing it in clinical practice͕ thereby taking into account barriers and 
facilitators ;chapter 4Ϳ. Involving stakeholders in the development and implementation 
of an intervention is an important step in the actual implementation of an intervention 
΀ϱϲ΁. do facilitate national implementation of the DA and create aǁareness of the DA 
throughout the country͕  ǁe included medical centres in all regions of the Eetherlands͕ 
many clinicians and many clinical departments in the ZCd ;chapter 7Ϳ. Additionally͕  ǁe 
used an eīectiveness design ;instead of eĸcacyͿ to assess the eīect of the DA ;chapter 
7Ϳ͕ ǁhich facilitates implementation by embedding the intervention ;handing out the DA 
or brochuresͿ in regular clinical practice. hnfortunately͕  due to the loǁ number of eligible 
patients that could be included in the trial ;chapter 7Ϳ͕ oīering the DA has probably 
not yet become a routine. ,ence͕ in the long run͕ time has yet to prove ǁhether our 
implementation strategies ǁere suĸcient to sustain referral to the DA and brochures as 
informational sources in clinical practice. 

(Future) developments in the field of information provision about FP
Breast cancer patients are only one category of cancer patients that might beneĮt from 
improved information about FP. dhis thesis focused on information provision to breast 
cancer patients only͕  but information provision has to be improved for other types of 
cancer as ǁell͊ dherefore ǁe are already in the process of developing a generic ǁebsite 
;ǁǁǁ.kankerenkinderǁens.nlͿ in order to adapt the ;information on theͿ DA for breast 
cancer patients to a broad range of cancers ǁhose treatment compromises fertility͕  and 
thereby also to diīerent kinds of patients ;men and children in addition to ǁomenͿ. 

Eot only patients͕ but also clinicians have mentioned that they ǁould like more 
knoǁledge and information sources about FP ;chapter 4Ϳ ΀ϱϳ΁. dhis is important for them 
to be able to beƩer support patients in decisionͲmaking. In order to inform clinicians͕ as 
ǁell as to have patient information available in another format͕ ǁe are noǁ in the process 
of developing a generic educational application ;͞app͟Ϳ about FP for both patients ;males͕ 
females and children ǁith various types of cancerͿ and clinicians. dhis tool can be used in 
the counselling consultation as ǁell as at home͕ and is another step toǁards improving 
information provision about FP. 

tith the availability of diīerent informational sources ǁe can tailor the 
information provision͕ as much as possible͕ to individual patients͛ preferences. By 
developing information for clinicians as ǁell͕ ǁe can make sure that all clinicians have the 
necessary information to be able to inform all their patients about FP͕  and have materials 
to hand out for patients.  

General conclusion 
dhe main conclusion of this thesis is that improved information provision ǁas deemed 
necessary and that the DA about FP developed for this end is acceptable to patients͕ 
nurses and clinicians and has beneĮcial eīects ǁith regard to knoǁledge. Although ǁe 
cannot say much about eīectiveness of the DA given our small sample siǌes͕ it seemed 
that ǁith regard to decisionͲmaking͕ the DA slightly increased decisional conŇict. dhe 
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method of choice to clarify patients͛ values is still not clear. 
In order to form values and preferences and make ;sharedͿ decisions in the 

consultation ǁith the clinician͕ patients must be informed Įrst. dhe DA and brochures 
can therefore best be used as informational source. ^ince informationͲseeking needs and 
eīects of DAs might diīer for ǁomen ǁith diīerent personalities and given personalͲ 
and situational characteristics ;partner status͕ age͕ disease stageͿ͕ it is important to tailor 
the information provision as ǁell as the procedure ;timingͿ to patient needs as much 
as possible. Eīects of DA use on the consultation should still be studied͕ as ǁell as the 
eīectiveness of the sCE in a larger population. 

tith regard to the procedure of informing patients͕ it is important that clinicians 
have suĸcient knoǁledge about FP and include information provision about FP as a 
standard agenda item in consultations ǁith young ǁomen ǁith breast cancer. 
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Door betere overlevingskansen na borstkanker ǁordt de kǁaliteit van leven na behandeling 
steeds belangriũker voor patiģnten. Knvruchtbaarheid͕ of ǌorgen over de vruchtbaarheid 
als gevolg van de behandeling van kanker͕  kunnen de kǁaliteit van leven negatief 
beŢnvloeden. Daarom is er steeds meer interesse in procedures om de vruchtbaarheid 
te sparen voorafgaand aan de behandeling van kanker ;fertiliteitspreservatie͖ FPͿ. In 
Eederland probeert men op dit moment de vruchtbaarheid te sparen door het invrieǌen 
van embryo s͕͛ eierstokǁeefsel of eicellen. ,elaas is de informatievoorǌiening over FP voor 
patiģnten nog niet altiũd voldoende. Dit proefschriŌ richt ǌich daarom op het evalueren van 
de informatiebehoeŌe van patiģnten en het ontǁikkelen en evalueren van een keuǌehulp 
over FP en  aspecten daarvan ;ǌoals een oefening voor het verhelderen van ǁaardenͿ͕ 
voor borstkanker patiģnten in Eederland.

Algemene introductie
In Hoofdstuk 1 ǁordt de compleǆiteit van het beslissen over FP voor ũonge vrouǁen met 
borstkanker uiteengeǌet. De diagnose borstkanker heeŌ al een behoorliũke impact op een 
patiģnt͕ maar voor veel ũonge vrouǁen komen daar de gevolgen van de behandeling op  
de vruchtbaarheid nog eens bovenop. san het ene op het andere moment is men patiģnt 
en moeten er allerlei beslissingen ǁorden genomen over borstsparende behandeling 
of amputatie͕ borstreconstructie͕ pruiken͕ gevolgen voor ǁerk en privĠ͕ mogeliũke 
genetische aspecten͕ Ġn of men de vruchtbaarheid ǁil proberen te sparen voorafgaand 
aan de oncologische behandeling. In een emotioneel turbulente en ǌeer korte periode 
ǁordt er verǁacht dat een beslissing kan ǁorden genomen ten aanǌien van FP en ǁordt 
men geacht te ǁeten aͿ of men een kinderǁens heeŌ voor de toekomst͕ bͿ met ǁie men 
deǌe kinderǁens eventueel heeŌ͕ cͿ of men de vruchtbaarheid ǁil proberen te sparen͕ en 
dͿ ǌo ũa͕ op ǁelke manier. Kmdat de FP opties vanuit medisch perspectief geliũkǁaardig 
ǌiũn͕ hangt de beste beslissing vooral af van ǁaarden of preferenties van de patiģnt ;i.e. de 
beslissing is preferentiegevoeligͿ. Daarom is het van belang dat de ǁaarden van de patiģnt 
ǁorden meegenomen in de beslissing over FP͕  en dat patiģnten actief meebeslissen met 
hun arts. ,iervoor is van belang dat een patiģnt over kǁalitatief goede informatie beschikt 
en in staat is haar eigen ǁaarden en voorkeuren te overǌien en deǌe te communiceren naar 
de arts. Een instrument dat hier mogeliũk biũ kan helpen is een keuǌehulp. <euǌehulpen 
kunnen biũvoorbeeld folders͕ boekũes͕ CdͲroms of ǁebsites ǌiũn͕ die informatie bevaƩen 
over het medische probleem͕ mogeliũke behandelopties ;inclusief niets doenͿ͕ risico s͛ en 
onǌekerheden en een gebalanceerd overǌicht van de voorͲ en nadelen van de mogeliũke 
behandelopties. In het verbeteren van de informatievoorǌiening over FP kan een online 
keuǌehulp mogeliũk uitkomst bieden.

Deel I: Ontwikkeling van een keuzehulp over fertiliteitspreservatie
,et eerste deel van dit proefschriŌ ;hoofdstuk 2, 3, 4Ϳ bestaat uit studies met betrekking 
tot de ontǁikkeling van een keuǌehulp over FP. Eerst hebben ǁiũ in kaart gebracht ǁaar 
patiģnten het meest behoeŌe aan hebben met betrekking tot informatievoorǌiening over 
FP ;hoofdstuk 2Ϳ͕ vervolgens hebben ǁiũ een keuǌehulp ontǁikkeld ;hoofdstuk 3Ϳ en hebben 
ǁiũ onderǌocht hoe de procedure van informeren van patiģnten met deǌe keuǌehulp vorm 
moet hebben in de klinische praktiũk͕ en hoe het veld ertegenover staat ;hoofdstuk 4Ϳ.

Hoofdstuk 2 beschriũŌ de resultaten van een studie naar de behoeŌen met betrekking 
tot de ;procedure vanͿ informatievoorǌiening over FP͕  van ;borstͿkankerpatiģnten die een 
beslissing over FP moesten nemen in de ũaren dat er nog geen eǆtra informatievoorǌiening 
ǁas. ,oeǁel patiģnten over het algemeen aangaven tevreden te ǌiũn met de informatie die 
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ǌe gekregen hadden͕ ǁas deǌe niet altiũd op tiũd͕ klopte de informatie niet altiũd en ǁas de 
communicatie tussen ǌiekenhuiǌen en artsen onderling vaak slecht. Patiģnten hadden het 
gevoel assertief te moeten ǌiũn om alle relevante informatie te kriũgen. Een aanbeveling 
die ǁerd gedaan om de informatievoorǌiening voor toekomstige patiģnten te verbeteren 
ǁas biũvoorbeeld om informatiematerialen te ontǁikkelen die patiģnten ǌelf thuis konden 
leǌen. En ǌo geschiede. te besloten een online keuǌehulp te ontǁikkelen die patiģnten 
vanaf elke locatie͕ op elk geǁenst tiũdstip ǌouden kunnen gebruiken.

Hoofdstuk 3 beschriũŌ de ontǁikkeling van deǌe online keuǌehulp met alle daarbiũ 
behorende stappen ;fasenͿ. De eerste fase ǁas de ontǁikkeling van de keuǌehulp ǌelf. De 
keuǌehulp is ontǁikkeld volgens de International Patient Decision Aid ^tandards ;IPDA^Ϳ 
criteria voor evaluatie van ontǁikkeling van keuǌehulpen en bestaat enerǌiũds uit tekstuele 
informatie ;aangevuld met illustratiesͿ en anderǌiũds uit een eǆpliciete ǁaarden elicitatie 
oefening. De tekstuele informatie is geschreven door een multidisciplinair team van clinici͕ 
onderǌoekers͕ ǁebsite ontǁikkelaars en tekstschriũvers. De ǁaarden elicitatie oefening 
is ontǁikkeld in overeenstemming met literatuur en bevindingen van anderen. In de 
tweede fase͕ toen een concept versie van de keuǌehulp klaar ǁas͕ is deǌe voorgelegd aan 
patiģnten die eerder voor de beslissing hadden gestaan om ǁel of geen FP behandeling 
te ondergaan. Men verǁelkomde het initiatief en ǁaardeerde de keuǌehulp ǌelf. De tekst 
ǁerd grotendeels als helder en ǌinvol ervaren͕ hoeǁel de hoeveelheid door sommigen 
als te veel en door anderen als te ǁeinig ǁerd ervaren. Door middel van duideliũke kopũes 
en verǁiũǌingen naar andere bronnen hebben ǁe geprobeerd voor iedereen de ũuiste 
hoeveelheid informatie te geven. De ǁaarden elicitatie oefening vond men enigsǌins 
verǁarrend͕ dus met behulp van aanǁiũǌingen van patiģnten is deǌe aangepast. In de 
derde fase hebben ǁe deǌe aangepaste versie vervolgens voorgelegd aan lager en hoger 
opgeleide geǌonde vrouǁen om te toetsen in hoeverre de kennis over FP toenam na het 
bekiũken van de keuǌehulp. Beide groepen hadden inderdaad signiĮcant meer kennis na 
het ǌien van de keuǌehulp. Een laatste stap ǁas͕ als deel van de Delphi studie uit Hoofdstuk 
4͕ te kiũken of een groep van patiģnten͕ artsen en verpleegkundigen het eens kon ǁorden 
over het antǁoord op de vraag of de keuǌehulp in ǌiũn huidige vorm acceptabel ǁas als 
informatiebron voor ũonge vrouǁen met borstkanker ;met betrekking tot de inhoud͕ 
vormgeving en layͲoutͿ. Kmdat dit het geval bleek kon de keuǌehulp vanaf dat moment in 
ǌiũn huidige vorm ǁorden uitgereikt aan nieuǁ gediagnosticeerde borstkanker patiģnten 
die voor de keuǌe staan om ǁel of geen FP behandeling te ondergaan.

Hoofdstuk 4 beschriũŌ een preͲimplementatie studie͕ ǁaarin met behulp van 
een ǌogeheten Delphi eǆpert panel ǁerd geprobeerd consensus te bereiken over de 
procedure ǁaarmee de keuǌehulp ingeǌet kon ǁorden om patiģnten te informeren 
;ǁanneer ǁordt de keuǌehulp gebruikt͕ door ǁie ǁordt deǌe uitgereikt en aan ǁelke 
patiģnten͍Ϳ. Een dergeliũke studie is belangriũk om barriğres en faciliterende factoren 
voor de implementatie van een interventie ;in dit geval de keuǌehulpͿ te achterhalen 
en de optimale procedure te bepalen om de implementatie ǌo soepel mogeliũk te laten 
verlopen͕ maar ook om eindgebruikers al tiũdens de ontǁikkeling te motiveren om een 
interventie te gaan gebruiken. Eaar aanleiding van resultaten van studies in andere landen 
verǁachƩen ǁiũ dat men terughoudend ǌou ǌiũn met het aanbieden van informatie aan 
alle patiģnten die in aanmerking kunnen komen voor FP ;ongeacht leeŌiũd͕ geslacht͕ of 
men een partner heeŌ͕ seksuele geaardheid͕ ǌiektestadiumͿ maar dit bleek niet het geval. 
Men ǁas het er over eens dat alle patiģnten͕ kort na hun diagnose ten minste algemene 
informatie ǌouden moeten kriũgen over FP ;onbelangriũk door ǁieͿ. Kp een later moment 
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kunnen ǌiũ van een fertiliteitseǆpert desgeǁenst meer gedetailleerde informatie kriũgen 
over de mogeliũkheden. Deǌe procedure moest ǌo veel mogeliũk ǁorden afgestemd op de 
individuele en situationele conteǆt van de patiģnt͕ omdat deǌe sterk kan verschillen tussen 
patiģnten. Maar͕  informatievoorǌiening over FP vond men hoe dan ook belangriũk͕ en men 
ǁas gemotiveerd om de keuǌehulp hiervoor te gaan gebruiken. 

Deel II: Effectiviteit van de keuzehulp
Met het tot stand komen van de keuǌehulp͕ de positieve eīecten van de keuǌehulp op 
kennis en de acceptatie door het veld ǁerd het van belang om te onderǌoeken ǁat de 
meerǁaarde van de ǁaarden elicitatie oefening ;values clariĮcation eǆercise͖ sCEͿ 
is in de keuǌehulp͕ en of de keuǌehulp ook eīectief is met betrekking tot kennis en 
belissingsambivalentie in patiģnten die echt voor de beslissing staan om ǁel of geen FP 
te ondergaan. ,et tǁeede deel van dit proefschriŌ ;hoofdstuk 5, 6, 7Ϳ bestaat daarom 
uit eǆperimenten met geǌonde ũonge vrouǁen ;hoofdstuk 5Ϳ en met ũonge borstkanker 
patiģnten ;hoofdstuk 7Ϳ͕ en een observationele studie met geǌonde vrouǁen en patiģnten 
;hoofdstuk 6Ϳ.

Hoofdstuk 5 beschriũŌ tǁee eǆperimenten die ǌiũn uitgevoerd met geǌonde ũonge 
vrouǁen ǁie gevraagd ǁerd een hypothetische beslissing over FP te nemen. Met het 
eerste eǆperiment ǁilden ǁiũ onderǌoeken ǁat het eīect van de sCE in de keuǌehulp 
ǁas op kennis over FP en besluitvormingsambivalentie. Dit deden ǁiũ door een groep 
vrouǁeliũke studenten te randomiseren voor aͿ een keuǌehulp met alleen informatie of 
bͿ een keuǌehulp met informatie Ġn met sCE. De tekstuele informatie in de tǁee versies 
van de keuǌehulp ǁas hetǌelfde. De studenten kregen een script te leǌen ǁaarmee ǌiũ ǌich 
moesten proberen in te leven in de situatie dat ǌiũ de diagnose borstkanker ǌouden kriũgen 
en daarvoor chemotherapie moesten ondergaan met mogeliũk negatieve gevolgen voor 
hun vruchtbaarheid. De arts vertelt hen vervolgens over FP mogeliũkheden voorafgaand 
aan de behandeling en verǁiũst ǌe door naar de keuǌehulp om hier meer over te leǌen 
en een beslissing te nemen. Deelnemers kregen op dat moment een link naar een van 
de tǁee typen keuǌehulpen en hen ǁerd gevraagd om een ;hypothetischeͿ beslissing 
te nemen. hit de studie bleek dat de deelnemers in beide groepen na het ǌien van de 
keuǌehulp meer kennis hadden over FP ten opǌichte van ervoor. De toename van kennis 
verschilde niet tussen beide groepen. ^lechts een minderheid van de deelnemers in de 
groep met een keuǌehulp mĠt sCE bekeek de sCE͕ maar de deelnemers in deǌe groep die 
de sCE gebruikten hadden minder beslissingsambivalentie dan de deelnemers die geen 
gebruik maakten van de sCE ;deǌe deelnemers bekeken alleen de pagina s͛ met tekstͿ. 
Echter͕  interessant ǁas dat er geen verschillen in beslissingsambivalentie ǁaren tussen 
deelnemers die de sCE gebruikten en deelnemers die de sCE niet gebruikten omdat dit niet 
mogeliũk ǁas ;de groep die een keuǌehulp met alleen informatie kreegͿ. Mogeliũk ǁaren 
er bepaalde ;persoonliũkheidsͿkenmerken of informatie ǌoekstiũlen van de deelnemers die 
ervoor ǌorgden dat men ǁel of geen gebruik maakte van de sCE en in ǁelke mate͕ en die 
;medeͿ bepalend ǁaren voor de eīectiviteit van de sCE. Km deǌe hypothese te toetsen 
voerden ǁiũ een tǁeede eǆperiment uit ǁaarin ǁe naast keuǌehulpͲ en sCEͲgebruik͕ ook 
persoonliũkheidskenmerken en stiũl van informatie ǌoeken van de deelnemers onderǌochten. 
tederom randomiseerden ǁiũ geǌonde proefpersonen tussen aͿ een keuǌehulp met 
alleen informatie en bͿ een keuǌehulp met informatie en een sCE͕ maar ǁe voegden ook 
een derde groep toe cͿ die een keuǌehulp met informatie en een sCE kreeg en actief ǁerd 
verǌocht de sCE te gebruiken. hit dit tǁeede eǆperiment bleek dat verǁiũǌing naar de 
sCE ǌorgde voor meer sCE gebruik͕ maar dat geen van de persoonliũkheidskenmerken 
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samenhing met sCE gebruik. tel vonden ǁiũ ǁat betreŌ keuǌehulpgebruik in het algemeen 
een associatie tussen een meer ͞blunter͟ type ;informatie ontǁiũkend͕ angstig voor grote 
hoeveelheden informatieͿ͕ het bekiũken van minder pagina s͛ en het minder lang beǌig 
ǌiũn met de keuǌehulp. tat betreŌ uitkomsten gerelateerd aan beslissingsambivalentie 
vonden ǁiũ dat neurotischere vrouǁen ǌich onǌekerder en minder gesteund voelden in het 
beslissen en dat consciģntieuǌere vrouǁen ǌich ǌekerder voelden biũ het beslissen. ,oeǁel 
de associaties ǌǁak ǁaren͕ suggereren de resultaten van deǌe tǁee studies dat er mogeliũk 
ǁel een rol is voor persoonliũkheidskenmerken in het gebruik van keuǌehulpen en het 
eīect daarvan op besluitvormingsambivalentie. Dit is een interessant aanknopingspunt 
voor vervolg onderǌoek. 

Hoofdstuk 6 beschriũŌ de validatie van de soortplanting Beǌorgdheid ^chaal 
;sB^Ϳ͕ een meetinstrument ;vragenliũstͿ dat meet in ǁelke mate patiģnten beǌorgd ǌiũn 
over hun vruchtbaarheid. Deǌe vragenliũst ǁas ontǁikkeld als Engelstalige vragenliũst en 
is vertaald naar het Eederlands ǁaarna de psychometrische eigenschappen van deǌe 
Eederlandse versie in drie groepen Eederlandse vrouǁen konden ǁorden onderǌocht. 
Deelnemers ǁaren borstkanker patiģnten͕ vrouǁen met vruchtbaarheidsproblemen en 
geǌonde vrouǁen͖ allen in de vruchtbare leeŌiũd ;ϭϴͲϰϬ ũaar oudͿ. De factorstructuur van 
de vragenliũst in een Eederlands populatie bestond uit ϭ factor ǁaarop ϭϭ van de ϭϰ items 
uit de vragenliũst laadden͕ met goede betrouǁbaarheid ;Cronbach s͛ alfaс .87Ϳ. De totale 
score op deǌe ϭϭ sB^ items geeŌ de mate ǁeer ǁaarin iemand ǌich ǌorgen maakt over 
de  vruchtbaarheid. Met deǌe sB^ totaalscore kon goed onderscheid ǁorden gemaakt 
tussen de drie groepen vrouǁen ;͚knoǁn groups͛ construct validiteitͿ͖ vrouǁen met 
vruchtbaarheidsproblemen maakten ǌich het meest ǌorgen͕ gevolgd door borstkanker 
patiģnten͕ en geǌonde vrouǁen het minst. serder ǁaren ǌorgen over de vruchtbaarheid 
positief gerelateerd aan vergeliũkbare constructen ǌoals angst͕ depressie͕ en hulpeloosheid 
met betrekking tot het vruchtbaarheidsprobleem en negatief gecorreleerd aan acceptatie 
van het vruchtbaarheidsprobleem ;construct validiteitͿ. Als laatste͕ kon een tǁeede 
meting aantonen dat de mate van ǌorgen die de vrouǁen ervaarden stabiel ǁas op korte 
termiũn ;testͲhertest betrouǁbaarheidͿ. tiũ concludeerden͕ dat de Eederlandse sB^ een 
valide en betrouǁbare vragenliũst is om ǌorgen te meten in een Eederlandse populatie 
van borstkanker patiģnten of vrouǁen met vruchtbaarheidsproblemen en daarom 
gebruikt kan ǁorden voor ǁetenschappeliũk onderǌoek. In ons geval betekende dit dat de 
vragenliũst kon ǁorden gebruikt als een van de uitkomstmaten in de eīect evaluatie van 
de keuǌehulp met borstkankerpatiģnten ;Hoofdstuk 7Ϳ.

Hoofdstuk 7 beschriũŌ het eīect van de keuǌehulp ;in combinatie met foldersͿ over 
FP in een populatie van nieuǁ gediagnosticeerde borstkanker patiģnten. ,oeǁel meer dan 
Ϯϲ Medische Centra patiģnten ǁierven voor deǌe studie͕ hebben ǁe slechts Ϯϲ patiģnten 
kunnen randomiseren in anderhalf ũaar tiũd. Dertien patiģnten ǁerden gerandomiseerd 
in de keuǌehulp groep͕ en ϭϯ in de foldergroep. Kmdat de folders tevens vriũ beschikbaar 
ǁaren in de centra en op internet͕ konden patiģnten in de keuǌehulp groep van beide 
informatiebronnen gebruik maken. Daarom is tevens een groep van ϭϬ patiģnten benaderd 
die behandeld ǁaren voor borstkanker in de periode dat nog geen schriŌeliũke informatie 
voorhanden ǁas en die dus alleen mondelinge informatie gekregen hadden over FP. 
Met name dankǌiũ deǌe laatste groep konden ǁe enkele interessante conclusies trekken. 
In een vergeliũking tussen vrouǁen die ſf folders kregen ſf een keuǌehulp ;en foldersͿ 
bleek dat beide groepen patiģnten meer kennis hadden na het ǌien van de informatie͕ 
maar dat men in de keuǌehulpgroep enigsǌins meer besluitvormingsambivalentie had. 
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sergeleken met vrouǁen die alleen mondelinge informatie kregen hadden beide groepen 
echter meer kennis en het gevoel meer gesteund te ǌiũn in de beslissing. Deǌe resultaten 
suggereren dat beide informatiebronnen eīectief ǌiũn met betrekking tot het informeren 
van patiģnten͕ maar dat de keuǌehulp mogeliũk tot iets meer beslissingsambivalentie leidt 
dan alleen informatiefolders. 

Algemene discussie
hit de studies die ǌiũn uitgevoerd ten behoeve van dit proefschriŌ͕ bleek de noodǌaak 
om de informatievoorǌiening over FP te verbeteren ;hoofdstuk 2Ϳ͕ de acceptatie van 
de daarvoor ontǁikkelde keuǌehulp met sCE onder patiģnten en clinici ;hoofdstuk  3, 
hoofdstuk 4Ϳ͕ en het eīect van de keuǌehulp met betrekking tot kennis toename van de 
gebruikers ;hoofdstuk 3, hoofdstuk 5, hoofdstuk 7Ϳ. Echter͕  ǁanneer de keuǌehulp ǁerd 
vergeleken met informatiefolders over FP͕  bleken beiden te ǌorgen voor kennistoename 
en voor de perceptie gesteund te ǌiũn in het beslissen. Daarnaast bleek de keuǌehulp 
te ǌorgen voor meer beslissingsambivalentie dan de folders alleen ;hoofdstuk 7Ϳ. De 
eīecten van de sCE ǁaren minder duideliũk͖ deǌe ǁisselden tussen de verschillende 
studiepopulaties ;hoofdstuk 5, hoofdstuk 7Ϳ. Mogeliũk hangt het eīect van de sCE samen 
met persoonliũkheidskenmerken of informatie ǌoekstiũlen ;hoofdstuk 5Ϳ. 

Kp basis van de hierboven genoemde resultaten komen tǁee thema s͛ naar voren 
die verdere discussie behoeven. Allereerst kunnen ǁe ons afvragen ǁat de toegevoegde 
ǁaarde van een keuǌehulp ;in aanvulling op foldersͿ is biũ beslissingen over FP͕  omdat 
de eīecten van de keuǌehulp op kennis en beslissingsambivalentie niet beter ǁaren 
dan van geǁone informatie folders ;ǌie͗ de zin en onzin van een keuzehulp over FPͿ. den 
tǁeede kan ter discussie ǁorden gesteld ǁat in het algemeen de ǁaarde is van sCEs om 
te helpen biũ het beslissen͕ geǌien ǌoǁel de hierboven beschreven ambivalente resultaten 
met betrekking tot eīectiviteit van de sCE in een keuǌehulp over FP͕  als ook ambivalente 
resultaten in andere onderǌoeken ;ǌie͗ de waarden van waarden elicitatie methodenͿ. 

De zin en onzin van een keuzehulp over fertiliteitspreservatie 
,oeǁel onderǌoek heeŌ aangetoond dat keuǌehulpen voor veel preferentieͲgevoelige 
beslissingen eīectief kunnen ǌiũn biũ het helpen beslissen͕ liũkt dit voor de beslissing 
over FP misschien niet op te gaan. Immers͕ besluitvormingsambivalentie ǁas hoger in 
patiģnten die een keuǌehulp gebruikten dan  patiģnten die alleen folders gebruikten. 
,oeǁel enigsǌins verhoogde besluitvormingsambivalentie ook kan betekenen dat 
patiģnten ǌich de beslissing aantrekken ;ǁat logisch isͿ en er actief mee beǌig ǌiũn ;ǁat 
klopt in een keuǌehulp met eǆpliciete ǁaarden elicitatie oefeningͿ neigen ǁe er toch naar 
deǌe bevinding te interpreteren als ǌiũnde nadelig. In dat geval riũst de vraag ǁaarom een 
keuǌehulp niet ǌou ǁerken biũ de beslissing om ǁel of geen FP behandeling te ondergaan͕ 
ǁaar dit ǁel het geval is biũ beslissingen om ǁel of geen borstsparende operatie te 
ondergaan͕ of ǁel of niet te screenen voor allerlei vormen van kanker͍ serklaringen 
hiervoor kunnen ǁe ǌoeken in ϭͿ aspecten van de beslissing over FP͕  ϮͿ aspecten van 
deǌe keuǌehulp ;layout͕ content͕ de sCEͿ͕ of in ϯͿ aspecten van de keuǌehulpͲgebruikers 
;persoonliũkheid͕ informatie ǌoekgedrag͕ vaardigheid in het omgaan met medische 
informatieͿ.  den eerste is er voor sommige patiģnten helemaal geen keuǌe te maken over 
FP͕  maar hangt de ͞keuǌe͟ vooral af van de situatie ;hoeveel tiũd er is voor aanvang van 
de oncologische behandeling͕ risico op uitǌaaiŢngenͿ en patiģnt karakteristieken ;leeŌiũd͕ 
of ǌiũ een partner hebbenͿ die samenhangen met ǁelke vormen van FP mogeliũk ǌiũn. 
Een keuǌehulp biedt dan ǁellicht ǁeinig uitkomst biũ het helpen beslissen. den tǁeede 
ǌiũn er karakteristieken van de keuǌehulp die enerǌiũds al suggereren dat er een moeiliũke 
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beslissing genomen moet ǁorden ;lay out͕ content͕ aanǁeǌigheid sCEͿ en anderǌiũds ook 
nog eens verǁarring kunnen veroorǌaken omdat ǌe suggereren dat alle opties mogeliũk 
ǌiũn͕ terǁiũl dat voor veel patiģnten niet het geval is ;ǌie punt ϭͿ. ,oeǁel patiģnten in 
de studies in dit proefschriŌ veel behoeŌe leken te hebben aan informatie over de FP 
opties͕ kan het ǌiũn dat niet alle patiģnten ;aĬankeliũk van persoonliũkheidͿ behoeŌe 
hebben aan alle informatie om te beslissen͕ en dat anderen ũuist anders gaan beslissen 
of tǁiũfelen als ǌiũ ;teͿ veel informatie kriũgen. ,et hebben van een keus is goed͕ maar te 
veel keus of teveel opties om uit te kieǌen is niet altiũd ǁenseliũk͕ aldus de ͞ keuǌe paradoǆ͟ 
;Barry ^chǁarǌ͕ dhe paradoǆ of choice͕ ǁhy more is less͖ ϮϬϬϰͿ. Dit heeŌ ook ǁeer te 
maken met verschillen in informatiebehoeŌe en Ͳǌoekgedrag van patiģnten͕ een derde 
verklaring ǁaardoor een keuǌehulp minder eīectief ǌou kunnen ǌiũn. Kmdat niet alle 
patiģnten identieke informatiebehoeŌen hebben en ǌiũ verschillend te ǁerk gaan biũ het 
ǌoeken naar informatie en het nemen van een beslissing is het mogeliũk dat er niet ĠĠn 
ideale informatiebron is voor alle patiģnten͕ maar dat ǁe informatie moeten afstemmen 
op de behoeŌen van patiģnten. Kok de vaardigheid van patiģnten in het omgaan met 
medische informatie kan meeǁegen in de eīectiviteit van een keuǌehulp. Gedacht ǁordt͕ 
dat mensen die minder vaardig ǌiũn͕ meer baat hebben biũ een keuǌehulp. In de door ons 
uitgevoerde eīect evaluatie met patiģnten͕ ǁaren de deelnemers relatief hoog opgeleid͕ 
ǁaardoor de keuǌehulp mogeliũk minder eīect had. Echter͕  meer ;grootschaligͿ onderǌoek 
is nodig naar de invloed van persoonliũkheid͕ informatie ǌoekstiũl en vaardigheid in het 
omgaan met medische informatie op keuǌehulpgebruik en eīectiviteit.

De waarde van waarden elicitatie methoden 
In dit proefschriŌ kon de ǁaarde van een eǆpliciete additieve ǁaarden elicitatie oefening 
niet met ǌekerheid ǁorden vastgesteld. Kok andere onderǌoeken tonen ambivalente 
bevindingen aangaande ǁaarden elicitatie methoden ;values clariĮcation methods͖ 
sCMͿ. Men is er nog niet over uit hoe ǁe ǁaarden het best kunnen verhelderen en in 
hoeverre sCM daar aan biũdragen. In de literatuur ǁordt de discussie gevoerd of ǁaarden 
verheldering een beǁust proces moet ǌiũn of meer door intuŢtie gestuurd moet ǁorden͕ 
of beiden. Een sCE ǌoals in de keuǌehulp over FP suggereert een beǁust proces͕ ǁat 
mogeliũk belangriũke intuŢtieve gevoelens negeert. Mogeliũk moeten ǁe ǌoeken naar een 
combinatie van beide processen. Kp dit moment ǌiũn er ǁel criteria ǁaar het ontǁerp van 
sCM aan moet voldoen͕ maar is niet helder ǁat de ǁerkǌame elementen in sCM ǌiũn en 
in ǁelke situaties deǌe ǁerken. Kp dit gebied is daarom nog veel onderǌoek nodig. ,et 
mysterie rond de ǁerkǌaamheid van sCM is nog altiũd niet opgelost. 

Conclusie 
hit de resultaten van dit proefschriŌ kunnen ǁe concluderen dat het verbeteren van 
de informatievoorǌiening over FP als belangriũk ǁerd ervaren door patiģnten en clinici 
en dat de ontǁikkelde informatiebronnen geǁaardeerd ǁerden. De keuǌehulp leidde 
ǌoǁel in geǌonde deelnemers als ;nieuǁ gediagnosticeerdeͿ borstkanker patiģnten 
tot meer kennis over FP. Kver de eīectiviteit van de keuǌehulp met betrekking tot 
beslissingsambivalentie is op basis van het kleine aantal deelnemers nog ǁeinig te ǌeggen͕ 
maar de data suggereerde enigsǌins verhoogde beslissingsambivalentie biũ patiģnten 
die de keuǌehulp kregen vergeleken met patiģnten die alleen folders kregen. De beste 
methode om ǁaarden van patiģnten te verhelderen is nog altiũd onduideliũk. Echter͕  
omdat een geŢnformeerde patiģnt de eerste stap is in de richting van het verhelderen van 
ǁaarden en van geǌamenliũke besluitvorming tussen arts en patiģnt͕ kunnen ǌoǁel de 
keuǌehulp als informatiefolders gebruikt ǁorden als informatiebron. Er moet dan nog ǁel 
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ǁorden onderǌocht ǁat het eīect van de informatie op het consult en de besluitvorming 
daarbinnen is en ǁat het eīect van de sCE is in een grotere populatie. 
 Met betrekking tot de procedure van de informatievoorǌiening naar patiģnten 
is het belangriũk dat clinici meer kennis hebben over de mogeliũkheden van FP en 
het onderǁerp steevast aan de orde stellen biũ ũonge patiģnten. Kmdat informatie 
ǌoekgedrag en informatiebehoeŌe kunnen verschillen tussen patiģnten met verschillende 
persoonliũkheidsͲ en situationele kenmerken ;of ǌiũ een partner hebben͕ leeŌiũd͕ ǌiekte 
stadiumͿ is het belangriũk om ǌoǁel de informatie als de timing ǌoveel mogeliũk af te 
stemmen op de patiģnt. 
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