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Breast cancer is the most prevalent type of cancer in omen. In the etherlands  every one 
in eight omen ill get breast cancer at some point during her life. he yearly incidence 
of breast cancer is . . f these .  ne  cases  about  involve premenopausal 

omen  and  are omen bet een  years old. Indicating that yearly  about  
omen bet een  years old receive a diagnosis of breast cancer in the etherlands .  

 reatment options for breast cancer consist of surgical removal of the tumor  o en 
complemented ith systemic chemotherapy ad uvant or neo ad uvant  to make sure 
there are no remaining cancer cells else here in the body. In case of hormone receptor 
positive types of breast cancer  hen the tumor gro th is initiated by high levels of female 
hormones in the body estrogen  progesterone  treatment can also be supplemented 

ith hormonal therapy. ormonal treatment for breast cancer involves daily oral intake 
of hormone supplements to suppress natural menstrual cycles  and thereby preventing 
tumor gro th. In general  hormonal therapy is given for at least  years a er nishing 

ith the chemotherapy treatment. 
 Due to the above mentioned treatment options  the survival chance for breast 
cancer is high. Five year survival rates have increased to up to  . ince survival 
chances have increased  uality of life a er treatment has become more important for 
patients . For many young omen  fertility is an important aspect of uality of life 

. nfortunately  the improved treatment options involving chemotherapy ith o en 
aggressive alkylating agents such as cyclophosphamide  can have a negative e ect on 
fertility  especially hen given to older  but still belo  age  omen ith less 
ovarian reserve . In case of hormonal therapy there is no direct gonadoto ic e ect 
of treatment  but due to the relatively long treatment period  the natural decrease of 
a omen s ovarian reserve must be taken into account. herefore  interest in fertility 
preservation FP  has increased  so that patients may both survive the cancer  and try to  
remain fertile a er treatment.

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

Cryopreservation of embryos
Cryopreservation of embryos is up till no  the most successful option to preserve fertility 
before start of oncologic treatment. For many years  the techni ue has been used in 
regular fertility treatment for couples ith problems ge ng pregnant. ince  it is 
performed for oncologic indications as ell. In the etherlands  for cryopreservation of 
embryos it is necessary that patients have a male partner. In other countries  donor sperm 
can be used as ell. he treatment consists of an in vitro fertili ation ivf  treatment  a er 

hich embryos are cryopreserved. he ivf treatment involves the follo ing. First  patients 
receive hormonal stimulation to increase the number of oocytes that can be harvested. 

his involves in ecting themselves ith hormones follicle stimulation hormone  F  and 
a gonadotrophic releasing hormone agonist Gn agonist to do n regulate ovulation  
for a period of t o eeks follo ing

Breast cancer, treatment and fertility
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their last menstruation. In ections can be done either intramuscularly or subcutaneously in 
the abdomen. ormone levels are controlled very strictly  ith an ultrasound of the ovaries 
and blood samples every other day.  n day  the patient receives an e tra in ection ith 
Gn  to induce ovulation ithin  hours. A er these  hours the oocytes are harvested 
and tried to be fertili ed ith the male sperm. All fertili ed oocytes embryos  that are 
matured up to  cells are cryopreserved at o Celsius. hen the patient has nished 
her oncologic treatment  embryos can be tha ed and placed in the uterus ith the hope 
a pregnancy ill occur. Cryopreservation of embryos has a success rate of about  per 
embryo  hich is the highest of all FP options . o ever  since hormonal stimulation is 
re uired  the procedure of obtaining and cryopreserving the embryos takes at minimum 
bet een t o and si  eeks depending on in hich phase of the menstrual cycle a oman 
is at diagnosis  hich is not al ays possible ith respect to the oncologic treatment that 
has to start. 

Cryopreservation of ovarian tissue
Cryopreservation of ovarian tissue is available in the etherlands since . his 
techni ue is performed in four hospitals in the etherlands. ith this techni ue  one of 
the ovaries is surgically removed laparoscopic surgery under general anesthesia . he 
ovarian corte  the outer layer of the ovary  is then cut into pieces mm  that are 
fro en in vials at o Celsius. ncologic treatment can start ithin  days a er surgery. 

hen oncologic treatment is nished  the pieces of ovarian tissue can be tha ed and 
replaced in the remaining ovary  here revasculari ation ill restart a cell cycle in the 
replaced tissues  hopefully leading to a menstrual cycle again.  A natural pregnancy may 
then be a possibility. At this moment   children have been born orld ide a er tha ing 
and replacing ovarian tissue . ince it is not kno n ho  o en tissue is replaced  a 
success rate of the treatment cannot be de ned. In the etherlands  the rst replacement 
of ovarian tissue took place in ovember . At this moment it has been done three 
times. o pregnancies have been reported yet in the etherlands  but in one oman the 
menstrual cycle has returned.

Cryopreservation of oocytes
Cryopreservation of oocytes is available in the etherlands since  and is performed 
in t elve hospitals. ike cryopreservation of embryos  it involves hormonal stimulation 
to increase the number of oocytes to harvest. o ever  the harvested oocytes are no  
fro en immediately instead of being fertili ed rst. Cryopreservation of oocytes re uires 
special free ing protocols compared to embryo cryopreservation  because oocytes are 
very susceptible to the free ing process due to their si e  plasma membrane permeability 
and chromosomal structure . he slo free ing protocols used in cryopreservation 
of embryos ould cause oocytes to form ice crystals and get damaged. herefore a so 
called fast free ing protocol is used to cryopreserve oocytes  hich took years to be 
developed. At this moment  cryopreservation of oocytes is still e perimental. he success 
rate is about  per oocyte .

C
hapter 1
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Ovarian suppression
Another option is ovarian suppression ith medication Gn  antagonists  during 
chemotherapy treatment. It is thought that by suppressing the ovaries  oocytes ill not 
be in division during chemotherapy so chemotherapy cannot damage them. o ever  
this has yet to be proven. esults of studies on the e ectiveness of this techni ue are still 
ambiguous . herefore this techni ue is only o ered in research se ngs in some 
Dutch hospitals.

Most fertility preservation techni ues have to be performed in the short time frame 
bet een diagnosis of cancer and start of the oncologic treatment. he decision hether 
or not to pursue FP has therefore to be made shortly a er the diagnosis of breast cancer. 

bviously  at this moment there are many competing demands for patients ith regard to 
decisions about oncologic treatments and precautions that have to be made before start of 
this treatment buying a ig  special diets  head cooling  etc . Furthermore  emotions may 
be of great signi cance at this moment. earing about possible chemotherapy induced 
infertility on top of the diagnosis of cancer  and conse uently being forced to think about 
a future child ish ill not make this process easier. It means another decision to make  
and more information to absorb.

A preference sensitive decision
ince there is from medical perspective no best fertility preservation option  the decision 
hether or not to pursue in fertility preservation is considered preference sensitive  

indicating that a form of shared decision making should be adopted bet een patients 
and clinicians. Clinicians should inform patients about all options so that patients can 
form preferences  and together ith the clinician or multiple clinicians from di erent 
disciplines  decide hat the best treatment option is. o ever  the information provision 
necessary for this is o en lacking . It seems that the developments in FP techni ues 
are going faster than incorporation of these developments in the information provision for 
patients. 

Information provision about fertility preservation
ver the last decades it has been noticed that information provision about FP is not 

su cient. Information provision is o en late or not at all  and referral for FP inade uate 
. hen information is provided  it is not al ays presented in a neutral and 

ob ective ay . 
 Clinicians  barriers for providing information are a lack of kno ledge  the 
di cult timing and comple ity of the information  disease characteristics 

 and the e perimental character and ethical issues regarding the treatments . 
hen clinicians do provide patients ith information  the ay they communicate the 

options is of great importance. In preference sensitive decisions  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  found the ay in hich information is provided to 
patients to be a barrier for patients to undergo fertility preservation . Patients had the 
feeling that oncologists steered them already in a direction of not undergoing FP. 
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Clinicians felt usti ed to do this because of their belief in urgent need for oncologic 
treatment instead of FP  the e perimental character of the FP options  and the chance 
that the oncologic treatment does not harm fertility .  
 It has been found that not receiving information about FP  or not pursuing it might 
lead to more regret  lo er physical uality of life and trends of lo er psychological uality 
of life for cancer survivors  than hen they do receive information or pursue FP . 

hus indicating a need for ade uate information about FP. Internationally  a fe  studies 
have been conducted on e periences ith information provision about FP and on ho  to 
improve information provision . ince then  several  informational sources  
mainly in brochure format  have been developed internationally . et  it still seems 
that information provision and especially ith regard to decision making about FP  is not 
al ays su cient. bviously  in the information provision about FP there is still some room 
for improvement le .

Possibilities for improving information provision; the role of a decision 
aid 
In case of preference sensitive decisions  such as that about FP  decision aids DAs  are 
o en good alternatives to provide patients ith information and help them in decision 
making . DAs are tools that provide at minimum some information about the medical  
problem  possible solutions including an option to ait and see  information about risks 
and uncertainties  and a balanced overvie  of advantages and disadvantages of each 
option . It is thought that  ith a DA  patients can make up their mind before the 
consultation  hich facilitates decision making ith the physician. Decision aids can  for 
e ample  be lea ets  booklets  CD Ms  or ebsites. Many types of  DAs have proven 
to be e ective in increasing kno ledge  reducing decisional con ict  and increasing 
satisfaction ith the decision . 
 In order to decide  it is important that patients are a are of their o n values and 
their opinions on the treatment options. ome DAs therefore contain values clari cation 
methods hich are meant to implicitly or e plicitly clarify a patients  personal values 
in order to facilitate decision making processes. In implicit value clari cation  patients 
value the treatments a er reading or vie ing information in the DA non interactive 
and passive . In e plicit values clari cation  patients are asked to actively consider the 
importance of bene ts and risks of the treatments or options  in order to structure and 
provide insights in ho  values a ect decision making interactive  e.g. rating options . 
E plicit values clari cation methods come in many di erent formats  ith di erent ays 
of rating the importance of bene ts and risks  e.g. by comparing bene ts and risks 
of one treatment option at the time  or comparing di erent treatment options ith each 
other . For implicit clari cation  sometimes narratives of other patients are used ith 

hom one can identify oneself . o ever  there is much e do not kno  about the 
e ectiveness of various speci c DA aspects such as values clari cation methods  since 
the fe  studies that have tried to assess this  have di erent results . A revie  
on DAs in general concluded that more research is needed to study speci c aspects of 
DAs . Moreover  it might be the case that the e ectiveness of certain aspects of  DAs 
di ers in di erent situations or diseases .  

C
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herefore  it is recommended to study the e ectiveness of DAs  and speci c features  in 
the se ng for hich it as originally developed  and to not ust rely on e ects found in 
other studies or populations.
 nfortunately  many e ective  DAs or interventions are infre uently used in 
clinical care a er trial periods are over . In order to prevent this from happening  it 
is important to involve possible end users in developing DAs. In case of a DA about FP 
these ould for e ample be patients and clinicians. Involvement of end users is deemed 
necessary  not only for their e pert opinion on content and feasibility  but also to create 
a areness of the e istence of the DA  and to motivate them to use the DA once it ould 
become publicly available. Involving end users 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 etherlands  information provision about fertility preservation FP  for young 

omen ith breast cancer is not su cient. ince an increasing number of Dutch breast 
cancer patients ill face this preference sensitive decision each year  there is a clear 
need for improvement of information provision about FP. he overall aim of this thesis 
is therefore to a  develop and b  evaluate a Decision Aid DA  about FP that is targeted 
to improve information provision and decision making about FP for young omen ith 
breast cancer. 
 his thesis describes consecutively the development and evaluation of such a 
DA ith values clari cation e ercise CE . As part of the development  e conducted 

ualitative intervie s ith patients ho had received a counseling consultation about 
fertility preservation in the past (chapter 2). he primary aim of this needs assessment as 
to evaluate the information provision as it as  and to nd starting points for development 
of improved information. ubse uently  e developed a dra  DA and presented it to 
healthy omen  patients and clinicians in order to test acceptability and understandability 
(chapter 3). e t  e presented it to a Delphi panel of patients and clinicians in order to 
determine an optimal procedure of informing patients ith use of the DA  relevant for 
the implementation of the DA in clinical practice (chapter 4). 
 Before evaluating e ectiveness of the DA in ne ly diagnosed patients (chapter 7)  
e periments ere conducted ith healthy participants (chapter 5)  and a validation study 

as carried out for one of the uestionnaires to be used as outcome measure in the actual 
e ect evaluation (chapter 6).  he primary aim of chapter 5 as to assess the e ectiveness 
of the CE in the DA  in a population of healthy omen ho made a hypothetical decision 
about FP. he primary aim of chapter 6 as to validate the eproductive Concerns 

cale as a measure for reproductive concerns in Dutch omen ith breast cancer. his 
instrument for oncologic populations at risk for infertility is increasingly used orld ide  
but has never been validated internationally. By assessing the psychometric properties 
of the instrument in Dutch breast cancer patients e ere able to use it as a validated 
measure to investigate reproductive concerns of Dutch breast cancer patients in our e ect 
evaluation C  of the DA (chapter 7). 
 he primary aim of chapter 7 as the e ect evaluation of the DA in recently 
diagnosed breast cancer patients. Patients ere randomi ed to the DA or information 
brochures  and completed uestionnaires at three measurement moments diagnosis
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 eeks later   months later . e assessed decision making outcomes such as decisional 
con ict  kno ledge  decision making processes such as preparation for decision 
making  and health outcomes such as reproductive concerns  uality of life . econdarily  
respondents ere compared to a historical control group ho received no information 
additional to counseling  to assess the e ect of both information sources in addition to 
counseling only.

C
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Background It is not ell kno n ho  omen receiving counseling consultation about 
fertility preservation FP  in the etherlands perceive the information provision about and 
referral for FP in the oncology se ng. he aim of this study as to ualitatively e plore 

omen s e periences ith the process of  information provision about the gonadoto ic 
e ects of cancer treatment and about FP and the decision making process  and to obtain 
their recommendation for improvements. 
Methods emi structured intervie s ith female cancer patients ho had received a 
counseling consultation on FP at  years of age . 
Results hirty four intervie s ere held response rate . Information provision 

as considered to be important. verall  omen ere satis ed ith the timing and the 
content of the information  but omen ere less positive about the need to be assertive 
to get information  and the multiplicity of decisions and actions to be carried out in a very 
short time frame. 
Conclusions Information provision on gonadoto ic e ects of cancer treatment and 
about FP as overall deemed su cient  timely and important. omen recommended 
standardi ation of the information provision  improvement of communication among 
clinicians and medical centers  and availability of FP speci c patient information materials 
in order to improve future information provision processes.  

Abstract
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Introduction
Due to improvements in oncologic treatment  survival for omen ith cancer has 
increased. nfortunately  oncologic treatment is associated ith decreased fertility or 
infertility  as a result of direct gonadoto ic e ects of treatment or a delay in childbearing 
until a er treatment is complete . he risk of treatment induced infertility depends 
on omen s age  and type and dosage of the oncologic treatment .
  Infertility or concerns about fertility due to cancer treatment can be very 
distressing  leading to a decreased uality of life . herefore  interest in fertility 
preservation FP  has risen. Currently  the techni ues available include embryo and 
oocyte cryopreservation  ovarian tissue cryopreservation and ovarian suppression or 
transposition. E cept for embryo cryopreservation  FP techni ues are still e perimental. 

 Despite an increasing number of studies  and guidelines from the etherlands 
 Europe  and the nited tates of America  demonstrating the need for 

discussion of fertility related issues ith cancer patients  only about  of the female 
cancer patients of fertile age report having discussed these issues ith the oncologist 

. Furthermore  the information provision and the process of referral are o en 
inade uate  and not all omen are satis ed ith all aspects of the information 
provision . 
 u cient and clear information is necessary to enable e ective patient decision 
making. Involvement of patients in decision making is especially important in deciding on 
treatments ith possible long term conse uences for uality of life  such as gonadoto ic 
and FP treatments. It has been found that not receiving su cient information about FP  not 
seeing a fertility specialist  and deciding to ait and see  e pectant management  ere 
related to more regret and decisional con ict . Furthermore  receiving counseling 
about reproductive loss and pursuing FP has been found to be associated ith less regret  
greater physical  and trends of greater psychological  .
 At this moment  it is not kno n hether the information omen in the etherlands 
receive about FP is su cient for them to engage in decision making ith their physicians. 

herefore it is necessary to e plore patient s e periences ith the current information 
provision about FP and ith the decision making process.  
 his study describes the e periences of omen ho had received at least one 
counseling consultation on FP in relation to the procedure of information provision 
and decision making about FP  and their recommendations for improvement of these 
processes. esearch uestions ere  
    hat are omen s e periences ith the information provided to them 
        in the past about gonadoto ic e ects of oncologic therapy and about FP
    hat are omen s e periences ith the process of information provision and    
        decision making about FP
    o  do omen think the information provision and decision making 
        processes can be improved
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Methods
Sample 

ince uly  techni ues have been available at the eiden niversity Medical Center 
MC  to cryopreserve ovarian tissue  and since ctober  to cryopreserve embryos 

on oncologic indication. From    these techni ues FP  ere discussed ith 
 omen at risk for gonadoto ic e ects of oncologic treatment. omen ere eligible 

for this study hen they had had at least one counseling consultation about FP bet een 
 and  as registered in a MC database for FP  ere bet een  years of 

age at the time of the counselling  and had su cient kno ledge of the Dutch language. 
Eligible omen ere approached by means of a personal invitation le er  signed by a 
team of gynecologists. o eeks a er the le er as sent they ere contacted by phone 
to make an appointment for the intervie . ur study as approved by the Medical Ethical 
Commi ee of the MC.

Data collection
Data as collected by means of retrospective semi structured intervie s bet een 

ovember  and April . he topic list for the intervie s is presented in Bo  . 
Demographic characteristics ere both obtained during the intervie  Bo   and by 
medical record searches type of malignancy  type of cryopreservation . 
All intervie s ere conducted at the omen s homes or at the MC depending on 
the omen s preference  by a researcher not involved in the treatment or counseling 
of the omen E  one intervie  as conducted by a clinician . Both intervie ers 
had ac uired their intervie  skills during medical training. hey ere not involved in the 
treatment of the omen they had intervie ed. 

Data analysis
All intervie s ere audiotaped  transcribed  and content coded. ualitative data as 
analy ed using vivo  so are. For the ualitative analysis e relied on the steps identi ed 
as the Frame ork Approach  indicating identi cation of themes a frame ork  using 
our a priori coding scheme as a frame ork based on the structuring of the intervie  

uestions  Bo  . espondents ere anonymi ed in the analysis. he rst een intervie s 
ere deductively content coded by t o independent researchers thus building an a 

priori code book MG and B . At that point no ne  codes emerged  and one researcher 
continued coding the other intervie s using the a priori code book MG . Additionally  
speci c subthemes and subcodes ere allocated to the initial coding. ubthemes ere 
double coded in all intervie s B  MG  to ensure reliability. Dissimilarities in coding ere 
continuously discussed and adapted based on consensus  in order to nd the code that 
best described the e periences of the respondents. he de nite coding scheme ith all its 
subcodes as checked ith the other pro ect members. Interpretations of the data ere 
discussed rst by t o researchers MG  B  and secondly in the pro ect group. 
In order to compare responders and non responders  a non response analysis as 
conducted on data regarding demographic or medical characteristics  using P  version 

. . 
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Results
Fi y three omen ere eligible and invited for the study Figure . hirteen omen 

 refused to participate  si  did not respond to the invitation . easons for 
refusal ere no interest in participating in the study n  lack of time n  or unkno n 
n . Eventually  thirty four intervie s response rate   ere held ith an average 

duration of  min. sd  range     min. . Mean time since the counseling session 
as  months sd . igni cantly more omen in the response group n    
ere diagnosed ith breast cancer χ2 .  p .  than in the non response 

group n  . ther ise no signi cant di erences ere found bet een responders 
and non responders in demographic and medical characteristics.

Box 1. Topic list

Demographic characteristics
Date of birth  partner status  parity  pregnancies  menses  oncologic treatment  
desire for children yes no maybe

Information provision about treatment induced infertility & fertility preservation 
(FP)
Can you describe hen and by hom the information provision about FP as initi
ated  hat is your opinion about the moment chosen to inform you  hat is your 
opinion about the information received  hat is your opinion about the conver
sation  and the ay the information as given to you  hat e ect did receiving 
information have on you  o  important did you think receiving information about 
FP as at that time   o  important as the possibility of losing your fertility com
pared to the diagnosis of cancer for you at that time vs no  

Improvements for future patient information procedure about FP
hat did you miss in the information provision about FP  hich patients should be 

informed about FP  hat type of physician ould be best to inform patients about 
FP  

ho should make the decision hether or not to undergo FP patient  physician  
both
Do you have recommendations for future information provision  

Decision-making on FP
ho made the decision  hat ere considerations in decision making  o  did 

this decision made you feel e ect  ere you su ciently informed to make a 
decision  Did you discuss your decision ith others  ho  hat did you think about 
the a tude of your physician in the issue of FP  ould you make the same decision 
no

C
hapter 2

Proefschrift 6-5-14 groene tab-5mm.indd   27 6-5-2014   15:09:32



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
able  i ty t o percent of the omen n  had had either embryo n   or 

ovarian tissue n   cryopreservation. he remainder had chosen to ait and 
see  n  . he ma ority of the omen had been diagnosed ith breast cancer 
n  . ther diagnoses ere odgkin n  and non odgkin lymphoma n  and 

metastasi ed my oid liposarcoma n . omen had been treated ith chemotherapy  
local or total body irradiation  surgery  stem cell transplantation  or a combination of 
these. ne respondent had not received any treatment  because of a pregnancy. o 
di erences ere found in omen s evaluation of the process of information provision or 
decision making bet een those ho ere diagnosed at di erent years  or ith di erent 
types of cancer. 
 eventy nine percent of the respondents had no children at the time of the FP 
consult. eventy four percent of the respondents had had a desire for children  either 
at that time  n  or later  n . Five omen  had become pregnant 
spontaneously a er therapy  resulting in one miscarriage  one live birth  and three ongoing 
pregnancies at the time of the intervie . ne oman ho as pregnant at the time of 
the intervie  had made use of her cryopreserved embryos to become pregnant. o 
di erences ere found in responses of omen ith or ithout children before diagnosis  
e cept in their opinions about FP see opinions about FP .
 hirty omen  ere in total remission at the time of the intervie  one  
in partial remission and one  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
he discussion of possible gonadoto ic side e ects of cancer treatment and FP options 

had either been initiated by a medical oncologist n   the patient herself n  
 a surgeon n   a nurse n   or a general practitioner n  . he 

initial information provision took place at the time of diagnosis n   soon a er 
diagnosis but before discussion of the cancer therapy n   or during or a er 
discussion of the cancer therapy n  . Initial information about gonadoto ic 
e ects of chemotherapy o en included mentioning of the options to preserve fertility 
as ell. o ever  for detailed content information about FP  omen ere referred to a 
gynaecologist or I F specialist  if necessary in another medical centre. 

he appreciation of the timing of the initial information provision as comparable bet een 
omen ho had been informed at di erent moments  and by di erent initiators. ine 
omen appreciated the moment of the information provision ithout any criticism  

 uote  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.”  ovarian tissue cryopreservation  age 
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elve omen liked the moment the information as given  but gave comments  such 
as that the information provision as fairly late n  that it as too much information 
at once  or that the procedure of information provision and start of the FP or oncologic 
treatment ent very fast n . 

even omen really disliked the moment  because too much information as given at 
once i.e. diagnosis  treatments  side e ects  fertility issues  or the information as 
given too late. For the la er  there had been ample time bet een diagnosis and start of 
ad uvant chemotherapy to decide and undergo FP  but information provision had been 
delayed either because the oncologist as late or referral to the gynecologist as late  

hich resulted in fe er or no possibilities for FP

 uote  “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.”  embryo cryopreservation  age 

Opinions about the information received
omen ere ambivalent about the information they received about FP  they seemed 

positive  but they mentioned negative characteristics of the information as ell. In relation 
to the evaluation of the information omen received  they spoke about the content of the 
information  informants  characteristics  and the importance of the information. 

The content of the information
In rst instance   omen thought the information as su cient  understandable  
or of su cient uantity. Interestingly  later on in the intervie   omen additionally 
mentioned some negative aspects of the information. For e ample  they emphasi ed 
issues that remained unclear  the actual li le amount of information that as available  
and or that they missed information. Issues that needed clari cation ere for e ample 
procedural aspects of I F and cryopreservation of ovarian tissue e.g. related to the 
surgery for ovarian tissue cryopreservation  or to aspects of the I F  side e ects  the 
complete range of available FP options  inclusion criteria for FP  alternative options to 
have children a er chemotherapy hen FP is not possible such as adoption  and ethical 
aspects. For some  the information as already unclear at the moment of deciding about 
FP  for others additional  uestions came up a er ards e.g. about transplantation of the 
ovarian tissue  or re implantation of an embryo .
  
 uote  “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 hy an age of  as an e clusion criterion   no 
 cryopreservation  age 
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o omen ere mainly negative about the information received  because they received 
incorrect information. Both ere rst told that they ere eligible for FP by an oncologist or 
gynecologist  but heard later on that they ere not. hey e perienced this as burdensome 
and of signi cant negative  impact.

Informants’ characteristics 
Many omen mentioned the informant gynecologist or oncologist  to be likable  or the 
tone of the counseling consultation to be pleasant. Moreover   omen appreciated the 
clinicians  understanding  and illingness to help or think along ith them  they mentioned 
clinicians ere o en open for uestions during the consultation or even accessible for 

uestions or advice a er the consultation. 
nly fe  n  omen thought the conversation as unpleasant  and mentioned the 

informant to be distant or not empathetic. 

Importance of the information provision 
hough the ma ority of the omen focused more on surviving the cancer than on fertility 

at the time  receiving information on the gonadoto ic e ects of chemotherapy and FP in 
addition to all other information on cancer as valued important for almost all omen 
n  uote  . eceiving information as mentioned to enable omen to have a 

choice in this ma er FP  and therefore in ones o n future  hich as desired by many 
respondents. It as suggested that omen should be provided ith some information  
a er hich they could decide for themselves hether they ould like more information. 

ome omen thought it as merely a secondary issue oncologic treatment rst  or only 
recently reali ed ho  important information about FP had been for them.

 uote  “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!”  ovarian tissue cryopreservation  age 

 uote  “[..] You hear something terrible, but you also hear that there are still 
 possibilities. I liked that balance”  ovarian tissue cryopreservation  age 

Decision making about FP
omen had decided about FP by themselves n  ith their partner n  or the 

physician had made the decision for them n . ome omen added that talking ith 
signi cant others helped them in decision making. hen the physician had made the 
decision  FP had not been possible because of unful lled inclusion criteria  like being too 
old or having a poor prognosis. 

omen spoke about their opinions about the FP options  considerations in decision 
making  e ects of decision making  and post decisional satisfaction.
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Opinions about FP 
Most omen ere happy about the availability of possibilities to spare their fertility. 
Moreover  the options ere o en associated ith positive feelings such as hope  a reason 
to live  relief  feeling good about trying to preserve fertility  and ama ement about hat 
is possible no adays. 

 uote  “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”.”  ovarian tissue cryopreservation  age 

Four other omen ere merely neutral n  or more negative about the options 
n  both had had one child before diagnosis of cancer  and mentioned as reason the 

insecurities associated ith the success rates of the options. 

 uote  “I have mixed feelings about it, especially because it is no insurance [of 
 your fertility] at all”  no cryopreservation  age 

hen no t all  options ere possible  omen mentioned either feelings of acceptation 
n  or frustration n  these include the t o omen ho received incorrect 

information  mentioned before

 uote  “There you go.., you see it, tears..”  no cryopreservation  
 respondent cries because there ere no possibilities to spare her fertility at her 
 diagnosis

Considerations
For most of the omen  the main reason for undergoing FP as to have done everything to 
ensure future fertility. everal other factors that ere taken into consideration ere   the 
necessity of FP having a small chance of infertility  un illingness to undergo surgery  

hether there is time for hormonal stimulation in case of I F  risk for metastasis ith 
cryopreservation of ovarian tissue  no choice impossibilities regarding FP e.g. ineligibility  
the e perimental character of cryopreservation of ovarian tissue uncertainties  success 
rates  ethical aspects  not ant to be stuck ith embryo s from the current partner  and 
costs or insurance. 

ne oman mentioned that she made an emotional decision because rationally she had 
no reasons not to pursue FP  but it did not feel right to her  so she chose not to.

Effects of Decision Making 
It as o en emphasi ed that deciding about FP as ust one of many decisions to be 
made. For some  this made it easier to decide on FP because they ere already in a 
decision making mode  for others it made decision making on FP harder especially in an 
emotional sense . ome additionally mentioned that the nice thing about this decision is 
that this as actually one of the fe  decisions that they could make themselves  ne t to 
all decisions related to the cancer treatments.
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For many omen decision making felt good or peaceful rela ed  

 uote  “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.”  embryo cryopreservation  age .

nly fe  mentioned a very hard time decision making  feeling preoccupied ith it at the 
time they had to decide  or burdensome emotions that came ith decision making n  
 
 uote  “I remember I was nonstop talking about it”.  ovarian tissue 
 cryopreservation  age  

Post decision making satisfaction
f the omen ho decided about FP by themselves n  seventeen omen ho 

under ent FP  unkno n  and si  omen  ho decided to ait and see  ould still 
choose the same FP option  irrespective of the procedure

 uote  “I would do it again ten times in a row. [..] I was so happy that I was 
 able to do it!”  embryo cryopreservation  age 

Five omen e perienced post decision making dissatisfaction. f these  omen   
omen actually under ent FP  chose to ait and see . o omen ovarian tissue 

cryopreservation  ere dissatis ed because they kne  or thought they had remained 
fertile a er the oncologic treatment so FP had not been necessary one as pregnant 
at the moment of the intervie .  ne oman cryopreservation of embryos  as 
dissatis ed because of the side e ects of the I F medication. Another oman ovarian 
tissue cryopreservation  no  kne  that by the time her treatment nished  she ill be too 
old to have the pieces of ovarian tissue replaced into the remaining ovary.

Process of information provision and decision making
he ma ority of respondents ere  in general  satis ed ith the procedure of information 

provision and decision making. o ever  there seemed to be room for improvements. 
ypical procedural aspects that ere mentioned by many respondents ere the 

assertiveness necessary to receive information in the rst place  the amount of information 
one receives  in combination ith the speed at hich multiple decisions had to be made in 
a short time frame timing  and the multiple medical centers that need to be visited to get 
information about FP  because only fe  centers are speciali ed in FP issues. 

Assertiveness
Many omen had to be assertive in some ay to get the topic fertility on the physician s 
agenda or to get information they re uired about FP n . omen had to be assertive 
either to get initial information about FP  to receive additional information  to be referred  
or to get the right treatments schedules  hormones etc . 
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nly fe  omen mentioned speci c resulting emotions anger  frustration . o ever  
from the ay omen e pressed themselves  it emerged that they ere unhappy. 

 uote  “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.”  embryo cryopreservation  age 

Amount of information and number of decisions, in relation to timing 
For many omen n  the process of information provision and decision making about 
FP ent very fast  or the combination of cancer  information about FP  and the need for 
decision making as very much at the same time. his speed at hich much information 
is given and multiple decisions had to be made bet een cancer diagnosis and start of 
the cancer treatment as o en negatively evaluated. ometimes  omen therefore 
compared the process to being on an ongoing train  or in a rotating mill . 

Multiple medical centers
enty omen commented on the fact that they had to go to a di erent medical center 

to receive detailed information about FP because this information as only available at 
speciali ed medical centers in the etherlands or Belgium for this study  MC  dGG  or 
a medical center in Belgium . alf of the omen had no problems ith visiting multiple 
centers to receive ade uate information about FP  for e ample  because they ere 
prepared to make this o er in order to receive the best available information about FP. he 
other half of the omen ere more negative about the multiple locations because of poor 
communication bet een the centers uote  ith unclear or even rong information 
as a conse uence  the need to tell their story over and over again  and administrative 
hassle such as having to register as a patient in each hospital and inconvenience ith 
regard to travel e penses.

 uote  “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.”  ovarian tissue cryopreservation  
 age . 

Recommendations regarding the process of information provision 
and DM

ith regard to the uestion ho should decide about FP  many omen preferred some 
form of shared decision making bet een physicians and them n  or at least emphasi ed 
the importance of the provision of reliable information by a physician  a er hich omen 
can decide for themselves n .

hree omen suggested that only omen ith a good prognosis should be informed 
about FP. he ma ority of the omen n  reported that all eligible  omen should 
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be informed  regardless of their prognosis uote  and that all available information 
should be given. 

 uote  “Hope makes one feel alive. And a prognosis.., well, there are women 
 who defeat the prognosis!!”   embryo cryopreservation  age  in reaction 
 to hether or not omen ith a poor prognosis should receive information 
 about FP

hree omen  ho did not receive the information face to face  mentioned providing 
face to face information as an improvement. Many others preferred to receive information 
they could take home  either before the consultation ith the fertility specialist in order to 
prepare themselves for it  or a er the consultation to be able to read it again. Brochures  

ebsites and checklists both for patients and clinicians  ere mentioned. Further  be er 
communication bet een clinicians ere mentioned  more information about FP  and 
referral addresses for clinicians to enable them to be er inform their patients  a ention 
for FP in social media  and implementation of information provision about FP as structural 
part in the medical tra ectory bet een diagnosis and start of cancer treatment.
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Discussion 
his study describes omen s e periences ith information provision about gonadoto ic 

e ects of oncologic treatment and FP  and ith decision making about FP  and presents 
omen s recommendations for improvement of information provision and decision 

making. he conclusions that can be dra n are that information provision on both 
topics as overall deemed su cient  timely and important for the ma ority of omen. 

o ever  omen o en had to be assertive  visit multiple medical centers and process 
much information in a very short time frame. As improvements  omen suggested 
standardi ation of the information provision  be er communication bet een clinicians or 
medical centers  and availability of FP speci c patient information materials.  

he results of the current study have to be interpreted ith caution in vie  of the 
study design and method used. First  results ill have been sub ect to selection bias as the 
study population consisted of omen ho a ended counseling consultation about FP. 

hese ill likely be more positive about FP than other omen ho turned do n the o er 
for counseling or ho missed the opportunity. ince e had no information on hether 
eligible omen ho did not a end counseling had been o ered counseling  e felt it 
unethical to approach all omen of fertile age.  Further  ndings may have been a ected 
by recall bias  as the study reports on omen s feelings and thoughts on a past procedure 

.   .  years ago . Most omen ere in remission at the time of the intervie  and 
some had given birth to a healthy child or ere pregnant at the time of the intervie . 
Additionally  more responders than non responders ere diagnosed ith breast cancer. 

o ever in both groups more than half of the diagnoses ere breast cancer  hich can 
be e plained by the higher prevalence of breast cancer than other diagnoses in omen 
bet een  and  years of age . he intervie ers had no speci c training in conducting 

ualitative intervie s other than hat as learned during their medical training. Although 
the a ention given to communication  shared decision making and asking further is fairly 
good in the medical training in the etherlands  it ould have been be er hen the 
intervie ers had also been speci cally trained to ualitative intervie ing. he possible 
lack of speci c intervie  skills may have led to going less deeply into speci c ans ers 
given by the respondents  hich in turn may have led to less depth in the intervie s.

Interestingly  the themes e have found ere very similar to unstructured open 
comments from respondents in a uantitative study about improvements in the referral 
processes of oncologists and in the counseling consultation by the FP specialist . In our 
study  as much as one third of the omen initiated the topic themselves  or that they at 
least had to be uite assertive to get the information they needed irrespective of the year 
they ere diagnosed . et  omen ere satis ed ith the information received  though 
for some improved information could have lead to be er e pectations regarding the FP 
treatments and more kno ledge about other ays to ful l a pregnancy in the future. 
Furthermore  some omen thought that too much information as provided at the same 
time. herefore  the information should not al ays be given all at once  and ideally tailored 
to the individual in an individual consultation ith a fertility specialist . Generally  

omen ere also satis ed ith the timing of the information provision. o ever  it as 
emphasi ed that early information provision is necessary to enable omen to decide 
about FP and to undergo FP treatment . 

Consistent ith other research  some omen ere more preoccupied 
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ith surviving the ma ority  others ere focusing on life a er cancer. Interestingly  both 
groups thought information provision about FP as important. herefore  omen should 
be able to decide for themselves hat they ant in FP. Moreover  they should not be 
pushed into a decision in favour of FP  and all possibilities including ait and see  and 
impossibilities should be clari ed .

imilar to other studies  this study found a ma ority of omen thought all 
omen should be informed about FP . In practice  this is currently not the case. 
ne e planation may be that some physicians feel hesitant about informing omen 
ith a poor prognosis or advanced disease . n the contrary  in our study only 

a fe  omen thought omen ith a poor prognosis should not be informed about FP. 
Furthermore  omen think medical personnel should have more kno ledge about FP and 
referral addresses  to be able to be er inform patients. ack of kno ledge has indeed 
been identi ed as a barrier to informing and referring  omen .  A ention should 
be paid to the communication bet een medical centers or specialists as ell. ther 
suggestions ere to increase a ention for FP in social media and to make sure information 
provision about FP is a structural part in the patient tra ectory.

nsurprisingly  the ma ority of omen had a favorable opinion about FP. ther 
retrospective surveys on adolescents and omen ith a diagnosis of cancer have also 
found that omen have a positive a tude to ards FP . o omen ith a more 
negative opinion about FP  both already had a child at diagnosis  and  consistently ith 
their opinion  chose to ait and see. Additionally  in deciding hether or not to choose 
for FP  most omen mentioned rational considerations that ere congruent ith the 
option they chose. Although e are not sure hether omen had su cient kno ledge to 
decide  our data indicates that the rst re uirements for informed decision making ere 
met a tude and values  here considerations  ere congruent ith the decision  .  

o ever  some omen decided more intuitively ith emotion as their primary guide . 
Most omen ho under ent FP and all omen ho decided to ait and see  

ere still satis ed ith the decision made  t o or more years post decision making. ther 
ualitative research has found that decisional con ict and regret resulted mostly from 

deciding not to receive FP treatment i.e. ait and see  . hese di erent results 
may be due to di erences in counseling consultations on FP. ther studies found that 
receiving counseling about FP and pursing in FP is associated ith less regret  and that 
use of a ebbased decision aid leads to reduced decisional con ict  and reduced regret at 

 year post decision making . 
astly  an o en mentioned recommendation as to develop patient brochures  

checklists  or a ebsite ith information about FP . omen value additional 
information to read prior to  or a er  the counseling consultation ith a gynecologist or 
ivf specialist. A uantitative study by ill et al also found that omen re uired relevant 
information both before and a er the counseling consultation . Baltha ar et al  
found that omen s kno ledge about FP a er a counseling consultation only is still limited  
and therefore recommended development of educational material . o adays  eb
based information is also used more o en  as an ad unct to the information that is handed 
out by the physician .

Future uantitative research should focus on the e act e ects of the perceived  
amount of information and satisfaction on decision making processes  and outcomes of 
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decision making in light of relevant e isting decision making theories  such as informed  
or shared decision making  hich also take into account kno ledge  a tudes and value 
congruence  and are measured ith validated uantitative measures. 

Based on the results of this article e recommend health care providers to inform 
all eligible omen about FP in a timely manner. he amount and timing of information 
should be ad usted to the patients  individual preferences. It appears that  in the case 
of breast cancer  o en enough time is available bet een diagnosis and start of ad uvant 
treatment to under ent one or more  cycles for cryopreservation of embryos  or a surgery 
for cryopreservation of ovarian tissue. If information is provided soon a er diagnosis  
this time can be used optimally for FP. ome omen value information to read at home 
before or a er the consultation so be er patient information should be developed. 
Internationally  many ebsites and some decision aid DA  ebsites about FP have been 
developed see overvie  elvin et al . ike many DAs on other topics  the DA 

ebsite myoncofertility has been found to improve decision making outcomes  compared 
to brochures . ebbased information is accessible at any moment in the tra ectory  
and seems a viable format for this population . herefore  e think a Dutch 

ebbased DA about FP could be a valuable addition to current information provision. 
Because fe  Dutch patients have su cient kno ledge of the English language to consult 
e isting DA  ebsites  and not all patient information is the same internationally  a Dutch 
Decision Aid ebsite should be developed as ell. he information gathered through 
these intervie s has therefore been used to develop patient information brochures and a 

eb based decision aid about FP  hich ill soon be evaluated.
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Abstract 
Background o improve information provision about fertility preservation for breast 
cancer patients in the etherlands  a eb based decision aid DA  ith additional values 
clari cation e ercise as developed according to the International Patient Decision Aid 

tandards criteria. his study reports on development of the DA. 
Methods Development consisted of four stages  I  development of a dra  DA  II  
acceptability of the dra  DA to patients  III  understanding kno ledge  in healthy 
populations  I  acceptability of the revised DA among patients and physicians. he 
study population consisted of  participants   patients   physicians   healthy 
volunteers.
Results he dra  DA as considered to be relevant and understandable by patients  
physicians and healthy volunteers. he values clari cation e ercise needed adaptation in 
e planation and navigation  hich as done a er stage II.  no ledge scores improved by 

 for lo er educated omen from .   to .   correct ans ers  and by  
for higher educated omen a er vie ing the ebsite from .  to .   correct 
ans ers . Design of the DA as evaluated to be clear  but not al ays very appealing. 
Conclusions he DA as regarded as a relevant source of information that seemed 
coherent and understandable. 
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Introduction
For many cancer patients  fertility is an important aspect of uality of life . As a result 
of be er survival rates a er cancer and the kno n side e ects of cancer treatment on 
fertility  interest in fertility preservation FP  has increased over the last decade. In the 

etherlands  FP options for omen ith breast cancer currently comprise cryopreservation 
of embryos  cryopreservation of ovarian tissue  and cryopreservation of oocytes . Embryo 
cryopreservation has already been performed routinely for some years  and ovarian tissue 
and oocyte cryopreservation are e perimental but regularly o ered. 

Information provision about FP is not al ays su cient and is o en too  late 
. no n reasons are lack of kno ledge among clinicians  the di cult timing and 

comple ity of the information  and the e perimental character and ethical issues 
regarding the treatments . 

In order to e plore patients  e periences ith the current information provision 
and decision making process about FP in the etherlands  a needs assessment as 
conducted . Intervie s ere held ith  patients ho had received a counseling 
consultation about FP and had made a decision regarding FP in the past. esults 
indicated that the information provision as overall deemed to be su cient  timely and 
important. o ever  omen recommended standardi ation of the information provision  
improvement of communication among clinicians and medical centers  and availability of 
FP speci c patient information materials before and a er the consultation  . 

ther studies have also found that patients anted more information earlier in 
the tra ectory  preferably education materials to read before and a er the counseling 
consultation ith the gynecologist  and anted to have more time for decision 
making . herefore  internationally  initiatives have been taken to improve information 
provision by means of brochures  ebsites and Decision Aids DAs  . 

Decision aids are tools that provide at minimum some information about the 
medical  problem  possible solutions including an option to ait and see  information 

about risks and uncertainties  and a balanced overvie  of the advantages and disadvantages 
of each option . ver the last decade  DAs have been increasingly applied to inform 
patients and help them to decide about preference sensitive decisions i.e. here there 
is more than one option to choose from  ith no speci c best option for everyone . 
It is thought that  ith a DA  patients can make up their mind before the consultation  

hich facilitates decision making ith the physician. Decision aids can  for e ample  be 
lea ets  booklets  CD Ms  or ebsites. Many types of  DAs have proven to be e ective 
in increasing kno ledge  reducing decisional con ict  and increasing satisfaction ith the 
decision . 

Internationally  many English ebsites  brochures  and some DAs about FP have 
been developed see overvie  elvin et al. . E ectiveness has been studied for one 
of those  the DA booklet of Peate et al  hich has been found to reduce decisional 
con ict  and increase kno ledge about FP for breast cancer patients . 

 In some hospitals ovarian suppression ith Gn antagonists is o ered to patients  but only in 
research se ngs. 
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A disadvantage of this is that it is a linear booklet  and does not have the advantages of an 
interactive decision aid. o our kno ledge  no other trials have been conducted a er the 
e ectiveness of DAs about FP.
Further  fe  Dutch patients have su cient kno ledge of the English language to consult 
e isting DA  ebsites  and  countries di er in their medical guidelines ith regard to 
cancer treatment and fertility preservation options. herefore  a Dutch evidence based 

eb based DA ebsite  about FP for omen ith breast cancer as developed .
borstkankerenkinder ens.nl  in order to improve and standardi e information provision 
in the etherlands. he aim of the DA is to inform patients about FP  to prepare patients 
for a counseling consultation about FP ith a physician ho could then provide additional 
personali ed information  and to enable decision making about FP. his article reports on 
all stages of the development of this DA.

Methods
Stage I: Initial development of the DA
Follo ing the needs assessment summari ed in the introduction of this paper  

e aimed to develop a tool to improve patient information provision hich ould be 
able to contain large amounts of information  be easily accessible  and could be updated 
easily. herefore  a eb based DA .borstkankerenkinder ens.nl  as systematically 
developed in accordance ith the International Patient Decision Aid tandards IPDA  
criteria for development and content of DAs  ith additional use of international 
and national guidelines respectively  a orkbook on developing and evaluating patient 
decision aids  and a manual for the development of decision aids . A ebsite 
designer as responsible for the layout and design of the ebsite and a ebsite developer 
for building the ebsite and programming functional re uirements such as the values 
clari cation e ercise CE  a print and enlarge te t option  and a eb statistics tracking 
system for research purposes . 

Medical content 
he ebsite consists of  chapters  ith a total of  informational pages Bo  .  his content 
as determined through literature revie  Dutch guidelines  and in consultation ith 

a multidisciplinary team consisting of medical oncologists  radiotherapists  gynecologists  
fertility specialists  embryologists  psychologists  clinical geneticists  medical decision 
making e perts  and researchers from our hospital. Patients ere consulted prior to the 
development of the DA  and a er a concept DA as developed stage I II . All te ts ere 

ri en in cooperation ith a linguistic e pert in riting medical te ts aimed at less
educated patients  in order to increase understandability for a broad public. Probabilities 
are given in proportions e.g.  out of .  iterature references are provided in a 
separate chapter  as ell as a disclaimer ith potential con icts of interests.

Values clarification exercise (VCE)
In accordance ith the IPDA  criteria and Dutch DA guidelines  our DA contains a CE. 

alues clari cation can be either implicit or e plicit. In implicit values clari cation patients 
value the treatments a er reading or vie ing the information in the DA non interactive . 
In e plicit values clari cation patients are asked to e plicitly consider the importance of 
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bene ts and risks of the treatments or outcomes  in order to structure and provide insights 
in ho  values a ect decision making interactive  e.g. rating options  . 

Fe  studies have evaluated the impact of CEs . et  there are indications that 
e plicit CEs are more e ective in decision making than implicit CEs. A systematic revie  
comparing DAs ith and ithout CEs  found that DAs ith e plicit CEs led to a higher 
percentage of patients ho made an informed decision that as in agreement ith their 
personal values  and to higher congruence bet een values and treatment . 
More recent studies found that e plicit CEs lead to more satisfaction ith preparation 
for decision making  and lo er decisional con ict . o ever  some studies did not 

nd signi cant improvements in decision making hen adding an e plicit CE to a DA . 
Based on the above mentioned e ects of e plicit CEs e decided to add an 

e plicit CE to our DA . In the literature  several types of e plicit CEs are mentioned  
ith di erent ays of assigning importance to the treatments or other decision outcomes  

such as ve point ikert scales not at all to very much  three point ikert scales ith 
the options advantage disadvantage no advantage nor disadvantage to choose from  
and isual Analogue cales A  . n a A  respondents specify their level of 
agreement to a statement by indicating a position along a continuous line bet een t o 
end points. Based on considerations mentioned by Feldman te art et al.  e 
chose a combination of the la er t o  consisting of statements about the conse uences 
of each FP option  for hich patients ere asked to indicate hether it as an advantage 
or disadvantage and the e tent to hich the dis advantange as considered to be 
important in decision making about FP  Figure . e used an additive e ercise  
as e anted patients to choose only bet een pursuing or not  the options for hich 
they are eligible. Patients have the option to add arguments and rate these as ell. A er 
rating the importance of the separate statements  the ebsite generates a summary that 
provides an overvie  of patients  ans ers  in descending order from most important to 
least important as indicated by the patient . his overvie  rather than a summary bar 
indicating ho  much someone is in favor of one of the treatments  as chosen because 

e did not ant to steer patients to ards one of the treatments. Instead  patients ere 
provided ith a leaning scale on hich they ere asked to indicate on a point scale their 
a tude to ards a speci c FP option ranging from very negative to very positive adapted 
from Feldman te art et al  Figure .

Question prompt sheet
o o er structured guidance in deliberation and communication  the ebsite provides a list 

of uestions to ask the physician hich can be supplemented ith e tra uestions . hese 
uestions need a tailored ans er  hich could not have been provided on the ebsite  like 

hat is my personal risk of becoming infertile a er breast cancer treatment  and ho  
long a er my breast cancer treatment ill I kno  hether I still am fertile or not . 

Visual content (illustrations, graphs)
IPDA  criteria suggest visuali ing information about outcomes  and to describe treatment 
procedures and outcomes . Dra ings of the cryopreservation procedure ere 
therefore used to increase understanding of the FP processes. Furthermore  a o chart 
indicates the possible FP options per age category  tables and graphs indicate the risks
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of several treatment regimens to become menopausal. o videos ere used because this 
ould re uire so are that not all computers in our hospital  have. o narratives or 

patient testimonials ere used  because these may in uence decision making .

 

 

 

 

 

 
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)
A er a dra  of the DA had been developed  acceptability and understandability of the 

ebsite ere assessed ith patients  physicians  and healthy volunteers in the follo ing 
three stages II I . All stages ere approved by the Medical Ethics Commi ee of the 
eiden niversity Medical Center. 

Stage II Acceptability I: patients 
o assess acceptability of the ebsite  structured intervie s ere undertaken ith  

breast cancer patients bet een the ages of  and  ho had made a decision about 
FP at least one year ago. e chose to include former patients since they already had 
e perience ith information provision about FP  and ere therefore e pected to be be er 
able to oversee hat this DA ould add to the information provision as it as. In addition  
it ould be unethical to o er a DA that has not been pilot  tested to patients ho are 
actually facing the decision. espondents ere identi ed through a database for FP
counseling consultations in our hospital  and ere invited by mail  a er hich they could 
return an opt out form ithin t o eeks. hen they did not return an opt out form they 

ere called by the researcher  they ere further informed about the study and asked if 
they anted to participate a er hich an appointment as made. Informed consent as 
obtained before the intervie  started. During the intervie s  respondents ere asked 
to go through the eb based DA hile thinking aloud. Additionally  omen ere asked 
some overall evaluation uestions  and hat improvements could be made to the DA. 

he topic list consisted of uestions regarding di culty in understanding the information  
relevance  length  and the use of gures illustrations for each chapter in the DA. During 
the intervie s  ans ers ere ri en do n on a structured ans er form. Additionally  all 
intervie s ere audiotaped to check for relevant comments  mumbling  or background 
information later on.  o ever  the structured ans ers allo ed for uantitative data 
analysis using tatistical Package for ocial ciences P  IBM version . .  

All intervie s ere conducted at the omen s homes or in our hospital depending 
on the omen s preference  by a researcher not involved in the treatment or counselling 
of the omen MG  MF . o intervie s ere held by both a researcher MG or MF  and 
a clinician . omen received a  euro incentive for their participation. 

Based on the acceptability test for patients  the ebsite as adapted and used in 
the ne t stages stages III I .

Stage III Understandability of the information 
Less-educated women
o assess hether omen ith lo er levels of education understood the information on 

the ebsite  e undertook a kno ledge test ith  less educated omen lo er vocational 
training  Mean .  years yrs  of education  range  yrs.  ho ere  years old. 

espondents ere invited through yers distributed in local shops. omen ere asked to 
imagine themselves in the situation of having breast cancer and having to decide about FP 
by reading a hypothetical script before vie ing the ebsite. he kno ledge test consisted 
of  statements about FP for e ample  Cryopreservation of embryos is possible until the 
age of  true  or  urgery is necessary to be able to free e ovarian tissue true  ith 
ans ering categories true  false  or do not kno  hich had to be completed before 
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and ithin one eek a er vie ing the ebsite. All ans ers could be found on the DA. 
Internal consistency of the kno ledge scale as satisfactory at  . . Di erences in 

omen s kno ledge ere calculated using the ilco on igned ank est. 

More-highly-educated women
o assess hether omen ith higher levels of education higher vocational training or 

higher  Mean .  yrs of education  range  yrs  understood the information on the 
ebsite  e asked  healthy students to vie  the ebsite and make a hypothetical 

decision regarding FP as part of a one hour psychological e periment in hich the 
e ectiveness of aspects of the DA as evaluated paper in preparation . omen ere 
randomi ed to the DA ith information only  or to the DA ith information  CE the type 
used in all other studies . Before and a er vie ing the ebsite and making a decision  e 
assessed kno ledge ith  statements about FP see above . Internal consistency of the 
kno ledge scale as satisfactory at  . . no ledge increase as assessed using 
a General inear Model G M  for repeated measures. 

Stage IV Acceptability II: patients and physicians 
As part of a Delphi study about implementation of the DA for FP  acceptability of the 

ebsite as assessed among  clinicians breast cancer nurses  oncologists medical  
surgical  and radiotherapy  and gynecologists speciali ed in fertility issues  and  breast 
cancer patients ho had decided about FP in the past. Participants ere asked to vie  
the ebsite and rate  statements about the layout and content table . Agreement 

as assessed on a ve point ikert scale ranging from  totally disagree  to  totally 
agree  hich ere recoded to disagree scores  do not kno  score  and agree 
scores . Percentages of dis agreement are described. Di erences bet een patients 

and clinicians ere tested ith tests. Furthermore  respondents ere asked to value 
the ebsite ith a school mark grade  from  poor  e cellent  a  or higher is 
udged su cient in the etherlands  comparable to a C  B  or A  in A .

Results

Participants
ne hundred and eighty ve participants took part in the development studies  of hom 
 ere patients stages II n  and I  n   physicians stage I   healthy less

educated volunteers  and  healthy more highly educated volunteers stage III . For 
characteristics of the participants see able . 

Stage II
en intervie s ere undertaken mean duration  minutes  range  minutes . 

For socio demographic characteristics and decisions regarding FP  see table . In general  
respondents appreciated the fact that a DA for fertility preservation had been developed. 
Eight omen thought that the length of the form as ust right  one thought it as too 
short and one thought it as 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. 
 

ine omen thought that there as enough information on the ebsite to decide about 
FP  and thought that the ebsite ould have helped them in decision making if they had 
been able to use it. Furthermore  they thought that the presentation of the options as 
balanced. he design of the ebsite and its division in chapters ere highly valued  though 
the colors of the ebsite ere evaluated as some hat sober. 
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Evaluation of the textual information (chapters 1-4)
All informative chapters ere thought to be very  relevant and most information as 
understandable to all respondents. o ever  some omen thought that too much medical 
argon as used ductal lobular cancer  laparoscopic surgery . egarding the length of the 

te t  suggestions ere made as to divide te ts in subheadings  and to provide more links 
to e tra information on other e ternal ebsites  these ould provide more information  
but also make the te ts look more comprehensibly organi ed. ome respondents missed 
information about aspects of FP treatments such as guidelines  side e ects  success rates  
replacement of cryopreserved material . he gures and illustrations ere considered 
to be acceptable  though references bet een the te t and gures could be improved. 
Figures that ere illustrative of the FP procedures ere thought to be nice and  especially 
in combination ith the te t  informative. 

Evaluation of the chapter “decision making” 
he CE as thought to be relevant  but most omen had trouble understanding hat 

they had to do ith the CE  and ho  to navigate ithin it. Moreover  there ere too 
many statements  and some ere double negatives. he continue  bu on hich ould 
lead to a summary of the statements as not prominent enough  so omen did not click 
it unless the researcher emphasi ed it . he uestion prompt sheet as valued highly by 
all respondents.   

The final DA
Content of the DA as adapted based on the comments made in stage II ith focus on 
increasing understandability  by simplifying medical argon used in the informational 
chapters. Missed information that as relevant for this ebsite as added. inks to 
e ternal ebsites ere added for missed information that as not directly relevant to this 

ebsite  but related to fertility and cancer. 
eferences to gures and illustrations ere made clearer in the te t. Additionally  one 
gure as deleted  because it as udged by the participants to be misleading and unclear.  
he decision making chapter ith CE as adapted ith an e planation about ho  to use 

the CE above each FP option instead of centered on one introduction page  because it is 
important that omen ho miss the introduction page for the CE  still kno  hat to do 

ith it. Furthermore  the introduction to the CE as shortened  so that omen did not 
have to click through multiple pages before they could start ith the CE. tatements that 
had been udged to be confusing ere adapted. creenshots translated  of the nal DA 
are provided in Figures .

Stage III
Less-educated women
Participants had spent on average  min on the ebsite range  min  and had 
vie ed on average  pages range  some pages ere vie ed more than once . At 
baseline  participants had correctly ans ered on average  out of  uestions  

hich increased to an average of .  correct ans ers  a er vie ing the ebsite  an 
absolute increase in kno ledge of  .  p . . 
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More-highly-educated women
here ere no di erences ith regard to DA use bet een participants in the DA CE group 
n  and the information only group n . Participants spent on average .  minutes 

on the informational pages  .  minutes on the CE only DA CE  and vie ed on average 
 pages range . here ere no di erences in kno ledge scores bet een omen 

in the information only and information CE groups at both measurement moments. At 
baseline  participants had correctly ans ered on average .  out of  uestions  

hich increased to an average of .  correct ans ers  a er vie ing the ebsite  an 
increase of  F .   p .  Cohen s d . .  

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
he average school mark grade  given to the ebsite as .  B in A  range . Both 

patients and physicians ere positive about the ebsite. An over helming consensus as 
reached on all statements  apart from the visual a ractiveness of the ebsite  hile a 
minority disagreed. Because no signi cant di erences ere found bet een the opinions 
of physicians and patients ith regard to all topics asked  results are presented for both 
groups together able . 

Discussion 
his article outlined the development of a DA about FP for premenopausal omen 

 yrs  ith breast cancer. Conclusions that can be dra n from this study are that a er 
simplifying medical argon and improving navigation and e planations in the CE  the DA 

as seen as a relevant source of information  hich seemed coherent and understandable  
and as found to be acceptable to patients and physicians. espondents appreciated the 
a ention that is paid to improving information provision about FP and development of 
such tools.

Although this ebsite as developed in accordance ith the IPDA  criteria  
some criteria  criteria  ith regard to the content and development process of DAs 
could not be met. hree of these ve criteria that ere not met  ere related to tailoring 
information  in our DA there is no option to enter personal health information and receive 
feedback regarding fertility status or any e act numeric outcomes  because e cannot give 
personali ed risks and advice ithout feedback from a physician. e added a uestion 
prompt list for patients to make sure that those uestions that need a personali ed ans er 
are asked in the counseling consultation. he other t o unmet criteria ere related to 
reporting of the uality of scienti c evidence  and reporting of the stages in revie ing the 
literature. e reported a list of references  but not the steps in searching this  because e 
did not think this ould be relevant for patients. 

In the kno ledge test  the increase in kno ledge a er vie ing the ebsite as 
 for less educated  and  for more highly educated omen. More highly educated 

and less educated omen both reported lo  kno ledge scores at baseline  out of 
 correct ans ers . his may be e plained by the fact that participants ere healthy 

volunteers. Di erences in kno ledge scores bet een less educated and more highly
educated omen a er vie ing the ebsite  may be e plained by di erences in study design 
eg. follo up time . he absolute increase in kno ledge scores of more highly educated 

healthy omen as comparable to kno ledge increase in other patient populations a er 
vie ing several kinds of DAs . o ever  relative kno ledge increase from baseline 
to follo up in populations ith patients or persons ho are close to patients relatives  
carers  is o en smaller than the  and  e found  ranging from  in studies 
a er decisions other than FP  possibly due to higher baseline kno ledge in 
those studies. his might be e plained by the fact that patients or persons ho are close 
to patients  o en already kno  more about their disease or treatment options than 
healthy volunteers do. A study of Peate et al.  hich measured baseline kno ledge 
in patients about FP and kno ledge a er vie ing a DA booklet  found a signi cant increase 

ith a large e ect si e of Cohen s d .  from baseline to follo up  comparable to 
ours . his might be a result of the relative paucity of available information about FP 
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thus resulting in lo er baseline kno ledge  compared to availability of information about 
other more common medical decisions for hich DAs have been developed. Additionally  
although some studies used kno ledge measures that had been used in multiple studies 

 due to the speci city of studied decisions  most kno ledge scales  including ours  
had been developed by the authors  and ere not validated . herefore  caution 
should be taken in interpreting scores of these kno ledge scales.  

Di erences in DA use bet een less educated and more highly educated omen 
time taken to read materials  number and type of pages visited  may be e plained by 

di erences in study design as ell. For the less educated omen the hole study consisted 
of a baseline kno ledge test  one eek time to vie  the DA  and a follo up kno ledge 
test a er one eek. For the more highly educated omen the kno ledge test as part 
of a one hour e periment in hich a larger set of measurements both before and a er 
vie ing the DA ere measured paper in preparation . It is likely that the la er group 
spent less time on the DA because they anted to make sure that they ere ready in time. 
Both samples ere not actually facing the decision of hether or not to preserve fertility  
so the information should have been ust as relevant for both samples. 

Patients in acceptability study I stage II  thought that the information on the 
ebsite as relevant  necessary and comprehensible  but the CE as less clear. he 

IPDA  advocate the addition of a values clari cation e ercise  but ith our method of 
evaluating acceptability intervie s  e indicated that a CE can also confuse patients.  
Previous studies have found varying e ects of di erent kinds of CEs  it is 
therefore currently not kno n hich type of CE is most e ective in facilitating decision 
making processes  if at all. Part of the confusion ith our CE may be because e have 
combined t o types of CEs  omen both have to indicate hether a statement is an 
advantage or disadvantage for them  and rate their importance. o improve understanding 
of the CE e have added instructions on ho  to use it above each CE and adapted some 
statements a er stage II. ther aspects of the original CE ere maintained. Caution 
should be adopted ith conclusions about the CE. Even though patients in the di erent 
developmental stages of this DA thought the CE as relevant  this does not have to 
indicate that patients ill use it  nor that the CE has a bene cial e ect. A study by Peate 
et al  also found that omen indicated that the CE in the DA about FP as useful  
but in practice  in a subse uent trial  the ma ority  did not use it . In our 
samples  the CE as used by ve of the eight less educated omen ho logged into the 

ebsite  and by  of the  more highly educated omen ho ere randomi ed 
to the information  CE group and logged into the ebsite  . Further research is 
necessary to investigate the additional value of a CE in actual decision making about FP. 

he design and colors of the ebsite ere not al ays highly valued. e have used 
basic colors green  blue  red  because they ere considered to be appropriate regarding 
the topic of the ebsite. he aim of the ebsite is to be a reliable source for information 
about FP  and to o er assistance in decision making. he layout should not dra  a ention 
a ay from the content. o ever  in development of future DAs  more a ention could be 
paid to design and color issues  because this topic seems to be relevant to patients.

he results of the current studies have to be interpreted ith caution in vie  
of the small sample si es per stage total n  stage II n  stage III n n  
stage I  n . Although these sample si es should be su cient for research related to 
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developing and revie ing DAs  the kno ledge test ith less educated omen stage 
III  ould have bene ed from more participants. e chose only  participants  since e 

rst thought of the study as an e tension of the acceptability test ith patients stage II  
n . ater on e decided to test kno ledge in a large  more highly educated sample 
as ell. Furthermore  patients that participated in this stage ere not currently facing 
the decision to undergo FP. e thought they ould be be er able to evaluate ne ly
developed materials than recently diagnosed patients  because they could compare the 
situation ith their o n e periences ith information provision about FP. 

ince medicine continuously strives to improve options to preserve fertility  and 
information provision for patients is not al ays su cient  this DA may be very important 
for young breast cancer patients in the etherlands. It is important that before the DA 

ill be idely available  its e cacy in decision making processes and outcomes is studied 
in a patient population. hen the e ectiveness of the DA in ne ly diagnosed patients 
has been con rmed  the ebsite should become nationally available in order to prepare 
patients for counseling about FP ith a gynecologist or fertility specialist.
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Abstract 
Background he aim of this study as to obtain feedback from  and reach consensus 
among di erent e perts ho are or have been involved in information provision about 
FP  regarding the procedure of  information provision about Fertility Preservation FP  
and use of a ebbased decision aid DA  about FP to create optimal conditions for the 
implementation of the DA ebsite  as e prepare to implement a DA about FP in the 

etherlands.
Methods A t o round Delphi study in hich e perts patients and clinicians  rated their 
dis agreement ith a list of statements ounds   and additional online forum to 

discuss dissensus ound . e assessed opinions about FP  eb based DAs  and about 
the procedure of informing patients. Ans er categories ranged from  totally disagree  to 

 totally agree . Consensus as considered signi cant hen at least  of the e perts 
scored either the lo est or the highest t o categories. 
Results E perts reached rapid consensus on all ve statements about the use of a DA 

  and all  statements about hich patients should be o ered information 
about FP  . o ever opinions about FP  statements   and procedural 
aspects such as ho should inform the patient  statements   and hen  
statements   remained for discussion in round . In the online discussion some level 
of agreement as reached for these statements a er all. 
Conclusions It as deemed important that FP options e ist. Every eligible patient should 
receive at least some general  information about FP  soon a er diagnosis. Detailed 
information should be provided by a fertility e pert at a later moment. E act timing and 
amount of information should be ad usted to patient s needs and situational conte t.  A 
DA ebsite can o er a fair contribution to this.
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Background
Due to improved treatment options for young omen ith breast cancer  survival rates 
have improved  and uality of life a er treatment has became more important. As a result  
interest in fertility preservation FP  has increased in the last decade. In the etherlands  
options for preserving the fertility of omen ith breast cancer are currently embryo  
ovarian tissue  and oocyte cryopreservation. Embryo cryopreservation has already 
been performed routinely for some years  ovarian and oocyte cryopreservation are still 
e perimental. 

Information provision about FP is not al ays su cient and o en late . 
easons mentioned for this lack of information are for e ample related to the e perimental 

character of some of the FP treatments  ethical issues  the di cult timing or 
the comple ity of informing about FP  and the lack of  kno ledge about FP 

. Factors associated ith ithholding information are patient characteristics such as 
disease stage or prognosis  parental status  and se ual orientation . 

orld ide  there have been some initiatives to improve information provision  
by the development of brochures and ebsites for e ample Fertilehope  by the ance 
Armstrong Foundation  or Myoncofertility by the ncofertility Consortium . In order to 
improve information provision for patients in the etherlands e also developed a eb
based Decision Aid DA  ebsite  in Dutch about FP for omen ith breast cancer. he 
interactive ebsite provides information on di erent FP options and other ays to ful ll 
a desire to have children. e assume that a ebsite is a useful method of improving 
information provision  because it can contain large amounts of information  is accessible 
at any moment  and can easily be updated to include recent developments. o ever  
before such a ebsite can be implemented in practice  it is necessary to assess e perts  
opinions about FP  about informing patients about it  and about hether a DA ebsite 
could be helpful in improving information provision to patients. 

he aim of this study as to obtain feedback from  and reach consensus among 
di erent e perts ho are or have been involved in information provision about FP to 
create optimal conditions for the implementation of the DA ebsite  as e prepare to 
implement a DA about FP in the etherlands. e assessed their opinions on FP and the 
possible use of a DA ebsite  and the procedure of informing patients. e used the Delphi 
method  a structured process that uses multiple in this case   rounds of uestionnaires 
to gather information and to reach consensus among participants . Furthermore  

e used an additional online focus group to e plain instances here no consensus as 
reached in the Delphi rounds.  

his paper describes the results of a t o round Delphi study and additional online 
focus group. e report the topics on hich the e perts reached rapid consensus  and 
those on hich they did not. In those instances here no consensus as reached e 
e plain hy this happened. ecommendations are made as to ho  to embed the results 
of this study in practice  in order to improve information provision about FP.

 
Material and methods
Respondents

espondents ere breast cancer patients  breast cancer nurses  oncologists medical  
surgical  and radiotherapy  and gynecologists speciali ed in fertility issues. E clusion 
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criteria ere no access to the Internet  and insu cient command of the Dutch language 
udged by the principal researcher during a telephone call before the start of the study . 

Eligible patients ere female  had received counseling about FP in the past  and 
had nished their oncologic treatment at least si  months ago. Patients ere identi ed 
through the database of FP patients at the eiden niversity Medical Center MC  and 
approached by means of a personal invitation le er. A er t o eeks  they ere contacted 
by phone to further e plain the study design  and asked for their informed consent. Date 
and time for this appointment ere stated in the invitation le er. All patients ho had 
ans ered their telephone on the appointed moment ere included in the study.

Eligible clinicians ere nurses and physicians ho had completed the appropriate 
education and ere registered as such  ho ere involved in the treatment of breast 
cancer patients  ho had e perience ith FP  and ho e pected themselves to be able to 

nish all three rounds of the study. hey ere identi ed by making use of member lists 
of special interest groups  Internet searches  ac uaintances of members of the pro ect 
group  and sno balling. e tried to include clinicians from all parts of the etherlands  
and both advocates and opponents of FP based on previous e periences of the pro ect 
members ith these clinicians . Clinicians ere approached by phone and ere asked to 
give informed consent for participation by email. 

Beforehand e agreed that the panel should be composed of at least  patients  
 breast cancer nurses   medical oncologists   radiotherapists   surgeons  and  

gynecologists. 
espondents received a euro incentive for participation. ur study as 

approved by the Medical Ethical Commi ee of the MC. 

Design
An online Delphi study as conducted  consisting of t o rounds in hich e perts rated their 
dis agreement ith a list of statements. In an additional online focus group statements 

for hich consensus had not been reached in the Delphi rounds ere discussed. ince 
there are no strict guidelines for the number of rounds in a Delphi study on average  
rounds  e have chosen for t o Delphi rounds in anticipation on the li le available time 
of medical specialists  due to their busy schedules.  ith the addition of an online focus 
group e e pected to obtain ma imal information on dissensus and consensus  ith a 
minimal number of Delphi rounds. 

Rounds 1 and 2: Delphi 
ound  consisted of  statements in  categories. tatements had been composed by 

making use of available literature on FP and implementation science  as ell as clinicians  
and patients  e periences ith FP . 

espondents ere asked to rate their dis agreement ith these statements on a point 
ikert scale  ranging from  totally disagree  to  totally agree . Demographic and or 

practice related characteristics ere also obtained. espondents had access to the ne ly 
developed DA ebsite. 

A er ound  the degree of consensus as assessed. Consensus on a statement 
as considered to be reached hen at least  of the respondents rated either the 

lo est or highest t o categories . his cut o  as chosen because e anted to 
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Figure 1. Example of the feedback given between Rounds  1 and 2 

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

tatements for hich no consensus as reached ere again presented to the 
respondents in ound  together ith medians and ranges of the total group responses 
from ound  Figure . espondents ere then asked to rate their dis agreement 

ith the statements in light of others  responses. Furthermore  they ere encouraged to 
provide arguments for their choices. 

Round 3: Online focus group
ound  consisted of an online focus group to discuss statements for hich no consensus 
as reached in previous rounds. hese statements had been adapted  based on the 

open responses of the panel members  to create more vivid discussions able . hen 
the arguments supplied by participants in ound  su ciently clari ed the di erence 
dissensus  in rating for a particular statement  that statement as not o ered for 

discussion in ound . 
he online discussion as entirely te t based forum like . Panelists ere able to 

login henever suited them and not necessarily at the same moment. hey ere not 
able to see each other  and e cept for the label patient  or clinician  panelists ere 
anonymous in the discussions. Every t o days another statement as posted  leaving 
discussions on previous statements open for comments as ell. 

Statistical analysis
Medians and ranges are described. Di erences in respondents  responses to the 
statements ere tested ith Fisher e act tests. All statistical analyses ere done using the 

tatistical Package for the ocial ciences P  version . .  

Results

Participants
e approached  clinicians  and  patients. eventeen clinicians ere included in the 

study response rate  reasons for declining  no time n  unreasonable demands for 
reimbursement n  or non response n . ne 
clinician agreed but did not complete rounds  and  and as e cluded a er ards n  
and  patients response rate    declined ithout stating a reason   had died . he 
total panel thus consisted of  e perts  able . 
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Mean age of the patients as .  years old D . . Eighty percent of the 
patients n  had a male partner ith hom they cohabited. ith respect to fertility 
preservation procedures t o patients had chosen to ait and see  ve had had 
cryopreservation of embryos  and three had cryopreservation of ovarian tissue 

. o patients had children  of hich one before  and one a er cryopreservation 
ithout using the cryopreserved material . ine patients ere higher educated  

years of education  one as lo er educated  years of education . 
Mean age of the clinicians as .  years old D . . hey ere mostly female 

n   and had children n  . e included clinicians from hospitals in all 
parts of the etherlands orth  East  outh  est  and Center . ears of clinical e perience 
varied from  to  years M .  D . . Furthermore  the number of breast cancer 
patients under age  they reported to treat annually varied from  n    
n   to  n  .

Consensus
ounds  and  consisted of respectively  and  statements. he agreement on 

the statements is presented  per category and round  in Figure  and ables  and . 
For seventeen statements  consensus as not reached in the rst t o rounds. i teen 
statements ere adapted based on open responses of the e perts  to form ten statements 
that ere presented in ound  able . For one statement  the arguments supplied by 
participants in ound  already indicated consensus  so these arguments ere used to 
e plain dissensus in ratings. 

Consensus Round 1
For  statements  consensus as reached in ound  able . 
E perts thought it as important that FP e ists  and it as important and acceptable that 
patients are informed about FP as early as possible. In general  talking about fertility a er 
breast cancer as not thought to give false hope to omen. o ever  based on success 
rates  e perts thought it as only usti able to o er embryo cryopreservation to patients. 

All omen in the reproductive age ho are at risk of losing their fertility should 
receive information about FP  independent of marital status  se ual orientation  parity  
e pressed child ish  and hether omen introduced the sub ect fertility  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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Furthermore  any personal opinions of clinicians as ell as the hospital s general vie  
should not have any bearing on the provision of information about FP to patients. 

he availability of the DA ebsite as regarded as important to inform patients  
and to enable patients to talk about FP more easily.

Consensus round 2
Many statements for hich no consensus as reached in ound  already leaned to ards 
consensus. ine additional statements reached consensus in ound  able . E perts 
agreed that the moment at hich the information is given to patients should be ad usted 
to the patient and not to the hospital. Furthermore  omen ith a poor prognosis for 
long term survival should also be informed about FP.

anding out information e.g. a DA ebsite  after the consultation ith the 
oncologist  and before the consultation ith the fertility specialist as thought to save 
time in both these consultations. 

E perts thought the DA ebsite ould decrease the load on patients e.g. in 
travel e penses  and ould enable clinicians to talk about FP. uestions about FP should 
be addressed to a fertility specialist. 

Round 3 (discussion of dissensus Rounds 1 and 2)
For seventeen statements consensus as not reached a er t o rounds. i teen of 
these statements ere adapted or combined to form  ne  statements for the online 
discussion able . 

o consensus as reached on hether or not it ould be acceptable to give less 
e ective treatment for breast cancer in order to preserve fertility. In ound  patients and 
nurses thought it ould not be acceptable n   hile specialists o en did not kno  
n  . In the discussion  the ma ority of the panelists agreed that the acceptability 

of giving less e ective treatment for breast cancer depends on patients  and clinicians  
preferences. 

It as not clear hether or not FP as promising. Patients and specialists either 
did not kno  n   or agreed that the options ere promising  disagreed  breast 
cancer nurses tended to disagree more o en n   p . . E perts stated that it 

as promising that a ention is given to FP  but that FP options as they are no  especially 
cryopreservation of ovarian tissue and of oocytes  are not very promising. o ever  it as 
emphasi ed that the eld of FP is developing uickly  and that the options can become 
promising. Decisions about FP should be based on ualitatively good information  and on 

eighting the pros and cons of each FP option. Discussion among the e perts revealed 
that informing patients about ovarian tissue  and oocyte cryopreservation is acceptable as 
long as no false hope is given  and lo  success rates are communicated to patients. 

It as di cult to establish the best moment for informing patients. E perts stated 
that information should be provided as soon as possible. his does not have to be at the 
time of diagnosis  as long as it is no later than the moment the treatment plan is discussed 

ith the patient. Furthermore  the information should be ad usted to the patient s 
informational needs at that moment.
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here as much ambiguity about hich clinician should inform patients about 
FP and to hom patients should address uestions about FP. It appeared that there is 
no single type of clinician ho should inform patients and be available for uestions. 
Moreover  a distinction as made bet een introducing the sub ect and providing more 
detailed information. In the discussion  e perts agreed that the introduction of the 
information or referral to a ebsite  can be done by any health professional  as long as 
detailed information about FP is given by an FP e pert at a point in time not too much 
later.  

hen patients have already been in contact ith a fertility e pert  they can 
address uestions about FP to that person. If not  patients should address their uestions 
to an oncologist  nurse  or other specialist in the multidisciplinary  breast cancer team 

ho can refer them on to more speciali ed sta . 
Many patients ere in favor of using the DA ebsite in the consultation ith the 

fertility specialist. pecialists and breast cancer nurses mentioned that this depends on 
the clinician s preference.

eventy eight percent of the e perts agreed that guidelines are needed to 
structure the procedure for informing patients. o ever  it as unclear hich speci c 
procedural aspect this concerned  and hether guidelines should be local or national. 

Forty seven percent of the clinicians thought their clinic did not provide enough 
information about FP at present n . 

 

 

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 ith online discussion as conducted ith e perts involved in information 
provision about FP  to reach consensus on the procedure for  informing patients about 
it. E perts thought it as important that every eligible oman receives clear  ob ective 
information about FP. General information should be introduced soon a er diagnosis by 
any health professional  and details later on by a fertility e pert . 

As e pected  e perts valued the more e perimental FP treatments di erently from 
embryo cryopreservation  here as no consensus on hether or not cryopreservation 
of oocytes and ovarian tissue could usti ably be o ered  pro   contra . his is 
comparable to ndings from ohler et al  ho found that only a minority of 
oncologists  agreed that all pubertal females  years of age  should be o ered 
ovarian tissue cryopreservation . he e perimental character of FP has been found to 
be a barrier to informing omen  but e perts in our study thought that patients 
should be informed about all options incl. e perimental ones  as long as the information 
is ob ective and complete. 

Interestingly  di erent e perts made di erent value trade o s hen formulating 
their opinions about FP. his underlines that the decision about hether or not to undergo 
FP is a preference sensitive decision . he literature suggests that preference sensitive 
decisions should be based on good uality information  and on eighting the pros and 
cons and patients  values . imilar suggestions ere mentioned by the e perts. 

E perts agreed that it is important that all eligible patients are informed about 
FP. o ever  similar to many other studies   of the e perts indicated that the 
information their clinic provides about FP is insu cient at present. A ma ority of panelists 

elcomed guidelines to structure the information provision about FP  but they ere 
unable to indicate for hich procedural aspects. Increased kno ledge of FP among 
medical professionals in terms of information provision may therefore be more important 
than in terms of structuring the information provision. ith the involvement of patients 
and clinicians in this study e hope to have created a areness  and thereby supported 
the implementation of a DA about FP that e have developed.

Panelists reached rapid consensus that all omen of reproductive age ho are at 
risk of treatment induced infertility should receive information about FP. imilar to ohler 
et al  none of the barriers mentioned in previous literature  held true for our 
e perts . o ever  these studies ere conducted in  so it is possible that 
these barriers ere resolved by time. 

he DA ebsite as thought to decrease the load for patients e.g. in travel 
e penses  to enable patients and clinicians to talk about FP  and to save time in the 
consultation ith the oncologist ho introduces the sub ect and refers to the ebsite  as 

ell as ith the fertility specialist ho has less e plaining to do . In previous studies  DAs 
have been found to be helpful in involving patients more actively  and to decrease 
the length of a counseling consultation hen given prior to counseling .  E perts 
mentioned that specialists could use the DA ebsite in the consultation as ell  but they 
should decide for themselves hether or not they ould like that. 

egarding the issue of ho should inform patients  e perts distinguished bet een 
introducing the information and providing detailed counseling. he available literature and 
guidelines have suggested a role for oncologists  gynecologists  or oncologic  
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nurses  in informing omen about FP. Panelists suggested a role for oncologists and 
nurses in introducing the information  and for fertility e perts in providing more detailed 
counseling. 

ome limitations have to be taken into account hen interpreting these results. 
e de ned consensus at  agreement. Most other recent studies have used lo er 

margins  varying from less than  in both scale ends  to  .  If e had used 
a lo er margin  more statements ould have reached consensus early in the Delphi 
process since the least agreement  e found as  so e ould not have been 
able to obtain e perts  considerations in formulating their opinions  as e have been 
no . Despite our e orts to include both opponents and advocates of FP  most e perts 

ere in favor of FP. ith our strict de nition of consensus e ere nevertheless able to 
distinguish opposing opinions to some e tent. ome statements did not reach consensus 
because they ere not stated su ciently e plicitly for the e perts. In the online discussion 

e ere able to obtain consensus on these statements any ay. It is unclear hat caused 
the shi s in opinion bet een rounds  the opinions of others  or simply participation in 
this study that caused e perts to think more thoroughly about it.  astly   n  of the 
e perts participated in ound . E perts ho remained active had possibly more a nity 

ith FP or may have had more time to actively participate in an online discussion. It ould 
be interesting to kno  the opinions of the more busy clinicians  because a ention to FP is 
important in busy schedules as ell. 
In conclusion  it is important that every eligible oman receives ualitatively good 
information about FP soon a er diagnosis  in order to have enough time to make a 
decision regarding FP. he e act procedure for informing omen should be ad usted to 
patients  informational needs as ell as the local situation. he eb based DA about FP 
that e have developed can contribute to this information provision. 

Future research should focus on evaluating the e ectiveness of the DA ebsite 
for ne ly diagnosed patients ho have to decide on FP. Furthermore  since this ebsite is 
meant for patients and not clinicians  it could be valuable to increase clinicians  kno ledge 
about FP as ell  and make sure they have up to date information about FP to help their 
patients decide.
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Abstract 
Background o improve information provision and decision making about fertility 
preservation for breast cancer patients  a eb based decision aid DA  ith values 
clari cation e ercise CE  as developed. e aimed to evaluate the e ect of a DA 

ith information only compared to a DA ith CE  and to study the relation bet een 
personality and information seeking style on DA use  decisional con ict and kno ledge. 
Methods o scenario based e periments ere conducted ith t o di erent groups 
of healthy female participants. Dependent measures ere  decisional con ict score 
DC  kno ledge  and DA use time spent  pages vie ed  CE used . espondents ere 

randomi ed bet een a DA ith information only CE  and a DA ith information plus 
a CE CE  experiment 1  or bet een information only CE  information plus CE 

ithout referral to CE CE  and information plus a CE ith referral to CE CE  
experiment 2 . In e periment  e additionally measured personality neuroticism

conscientiousness  and information seeking style monitoring blunting .
Results Experiment 1. here ere no di erences in DC  kno ledge or DA use bet een 

CE  n  and CE  n . Both DAs lead to a mean gain in kno ledge from  at 
baseline to  a er vie ing the DA . ithin CE  CE users n   reported 
less DC  compared to non users. ince there as no di erence in DC  bet een CE  
and CE  it is unlikely that the CE caused this di erence. Experiment 2. here ere 
no di erences in DC  or kno ledge bet een CE n  CE  n  CE  n . In 
all groups  kno ledge increased on average from  at baseline to  a er vie ing 
the DA. Blunters vie ed less DA pages . . More neurotic omen ere less certain 

.   and felt less supported in decision making .  conscientious omen felt 
more certain .  and had more kno ledge a er vie ing the DA . . 
Discussion esults indicate that the information on  both DAs leads to increased 
kno ledge in healthy populations making hypothetical decisions  but that use of the CE 
does not seem to improve kno ledge or decisional con ict. Personality characteristics 

ere slightly associated ith DA use  information seeking styles ith aspects of decisional 
con ict.
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Background
 
Preference sensitive decision making
An increasing number of medical decisions are preference sensitive  indicating that the 
best  decision or treatment option does not only depend on hat is best from a medical 

point of vie  but depends on patient preferences ith regard to the treatment options as 
ell  and should therefore take into account the values a patient a aches to the advantages 

and disadvantages of those option s . In other ords  ith preference sensitive decisions  
patients should be actively invited to participate in decision making . 

Decision aids (DAs)
In order to increase participation in decision making and improve decision making 
processes and outcomes for preference sensitive decisions  decision aids DAs  are 
increasingly used. DAs are tools that provide at minimum some information about the 
medical  problem  possible solutions  including an option to ait and see  information 

about risks and uncertainties  and a balanced overvie  of advantages and disadvantages 
of each option . 

Despite availability of uality criteria for the development and evaluation of DAs  
hich are used by most DA developers  DAs di er ith regard to the type of medium e.g. 

brochures  booklets  D D s  CD Ms  ebsites  their content  and the o ered decision 
making support . ome DAs provide patients ith information only  summaries  or 
patient narratives  ith hich patients can implicitly clarify hat is important for them. 

thers combine information ith e plicit values clari cation methods CM  in hich 
patients are supported in active deliberation about hat is important to them. 

In general  DAs as a hole have been found to be e ective in reducing decisional 
con ict   increase kno ledge on the sub ect  lead to more realistic e pectations  and to 
lead to a higher percentage of patients ho are able to decide on a course of action . 

o ever  the e ect of speci c aspects  such as CMs if e ective at all  is less clear 
. o patient studies that have evaluated the e ect of DAs ith several types of CM 

compared to DAs ithout CM or information only  did nd that CMs in the form of 
an e plicit values clari cation e ercise CE  lead to a higher percentage of patients ho 
made an informed decision that as in agreement ith their personal values  a higher 
congruence bet een values and treatment   and lead to feeling be er prepared for 
decision making . ne scenario based study in healthy participants found no signi cant 
bene cial e ects of CMs compared to information only  one did . hen comparing 
e plicit ith implicit CM  e plicit CM ere more e ective in healthy participants 

 but no improvements ere found in patient populations . Additionally  in theory  
deliberation ith CM  and analytical reasoning may not al ays be bene cial for decision 
making  since deliberation may overshado  important intuitive feelings that are more 
di cult to formulate but may be ust as important in decision making . 

The decision
A good e ample of a preference sensitive decision ith a di cult decision making 
process is the decision hether or not to undergo fertility preserving procedures fertility 
preservation  FP  before the start of the cancer treatment hen diagnosed ith breast 
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cancer. he last decades  chemotherapy for breast cancer has increased survival chances  
but ith an increased possibility of losing fertility as a conse uence . ince many young 
cancer patients have a future child ish  interest has risen in possibilities to preserve 
fertility before undergoing cancer treatment. At this moment one can try to spare fertility 
by cryopreserving embryos  oocytes  or ovarian tissue .  o ever  since chances to 
become infertile are never  not undergoing any fertility sparing treatment ait and 
see  is also an option . All these FP options come ith risks and success rates . 
For some years  FP is o ered to young omen ith breast cancer  years old .  ot 
only are there many aspects to consider in deciding about FP  but the decision also has 
to be made in the short time frame o en a fe  days to a eek  bet een diagnosis and 
start of the chemotherapy treatment  ith competing demands from other breast cancer
related decisions and emotions . 
 In order to assist decision making about FP  e have developed a DA for omen 

ith breast cancer ho have to decide about FP treatments . he DA consists of 
information  and a ne grained  e plicit CE.  he CE consists of statements about the 
conse uences of each FP option  for hich patients are asked to indicate the e tent to 

hich they ere considered a bene t or disadvantage. Additionally  patients have the 
option to add arguments and rate these as ell. A er rating the importance of the separate 
statements  the DA generates a summary that provides an overvie  of patients  ans ers  
in descending order from most important to least important as indicated by the patient . 
Moreover  patients can indicate the e tent to hich they are in favor of the treatment 
options  and make a decision based on their o n values. Patients are not provided ith a 
clear cut advice about hich treatment to choose. he e ect of DAs ith CEs on decision 
making is largely unkno n. e hypothesi ed that the use of our DA ith CE in deciding 
about FP ould decrease decisional con ict compared to information only . 

Emotions  coping styles and personal characteristics may in uence decision 
processes and the e tent to hich informational sources are used . ince patients 
may react ith feelings of an iety and depression to the ne s about a diagnosis ith a 
life threatening disease such as breast cancer and the prospect of a fertility threatening 
cancer treatment  it may be important to ackno ledge these emotions.  
Furthermore  emotions may a ect values related to the decision  and risk perception 

. Additionally  patients may have their o n coping styles hen it comes to ge ng 
informed about threatening medical situations  hich is re ected in their preferred role in 
decision making and conse uently their behavior ith regard to seeking information. For 
e ample  patients ith monitoring coping styles have been found to ask more uestions 
in the consultation  and to prefer more detailed information . Moreover  it has been 
suggested that patients ith a more neurotic personality preferred less participation in 
decision making about treatment  hile more conscientious patients preferred more 
participation and deliberation . e therefore hypothesi ed that having a monitoring 
coping style or a more conscientious personality ould be associated ith more e tensive 
use of the DA and CE  less decisional con ict  and more kno ledge a er vie ing the DA. 
Blunting coping styles and neurotic personalities ere thought to be associated ith less 
use of the DA and CE  more decisional con ict and less kno ledge a er vie ing the DA. 
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The current research
In order to test the above mentioned hypotheses  t o e periments ere performed ith 
healthy participants making hypothetical decisions about FP. In order to make participants 
more similar to patients  e have induced them ith neutral  sad and an ious emotions. 
Although e are ell a are of the limitations of including healthy participants instead 
of patients e chose for healthy participants to be able to include enough participants 
to reach su cient po er. Additionally  e thought it ould be unethical to test these 
speci c hypotheses in a patient population  before they ere tested hypothetically in non
patients.

In e periment  e studied the e ect of type of DA information only versus 
information CE  on DA use  decisional con ict  and kno ledge. Additionally e assessed 
the e ect of CE use on decisional con ict and kno ledge. 

 In e periment  e assessed associations bet een several personality 
characteristics and information seeking styles ith the e tent to hich the DA as used 
and on decisional con ict and kno ledge. 

Experiment 1

Methods 
Study design 

he study as a  type of DA  DA ith information only or DA ith information and a 
CE  by  emotion  neutral  an ious  or sad  bet een sub ects factorial design  strati ed 

by location eiden niversity  location  ilburg niversity  location . he DA ith 
information only consists of te tual information consisting of  separate ebpages  
and  the DA ith CE additionally consists of a CE for each FP option consisting of si  
separate ebpages . 

Participants 
Participants ere healthy omen bet een  years old M .  SD .  ho 
had su cient understanding of the Dutch language. Participants ere invited by 
advertisements at universities  in libraries and on ebsites including social media .  
Participants participated in e change for either money location   euros  or course 
credits location  .  Participants at location  had to actively approach the researcher 
and had to make an appointment to participate. Participants at location  could easily 
subscribe through an online system. 

Procedure
Measurements

he study as completely computeri ed  outcomes ere measured ith uestionnaires 
and eb statistics. All measures ere measured immediately a er vie ing the DA  e cept 
for kno ledge hich as measured both before and a er vie ing the DA.

he primary outcome measure as decisional con ict. his as measured ith 
a Dutch translation of the decisional con ict scale DC  including the subscales values 
clarity  informed decision making  e ective decision making  decision making support  
decision making uncertainty  . he total scale consists of  items measured on a 
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 point ikert scale ranging from  totally disagree   totally agree .  A total decisional 
con ict score is obtained by adding up the scores on the items  dividing them by the 
number of items and rescoring them from . A higher score on the DC  or one of its 
subscales  indicates more decisional con ict. 

ther outcomes ere kno ledge about FP  measured ith  statements about 
FP options ith the ans er categories true  false  or I do not kno . Furthermore  e 
measured preferred FP option  categories   ait and see not undergoing a fertility sparing 
treatment  cryopreservation of embryo s  oocytes  ovarian tissue  do not kno  socio
demographic characteristics age  child ish  parity  e perience ith breast  cancer in 
relatives and peers  relational status  cohabiting  education  ethnicity  religious a liation  
and eb statistics such as total time spent on the DA and number of informational  and 

CE pages vie ed. 

Emotion induction
Emotions ere induced by a combination of a short lm fragment and background 
music during the entire e periment  t o methods that have previously been found to be 
successful for inducing moods . 

Directly a er emotions ere induced  respondents read a hypothetical script in 
hich they ere asked to imagine that they ere at a consultation ith their oncologist 

and ust received the diagnosis of breast cancer  for hich they ould be treated ith 
chemotherapy. ince chemotherapy might in uence their fertility  they are o ered the 
chance to preserve their fertility before undergoing chemotherapy. At the end of the script 

omen ere referred to a DA ebsite to prepare them for making a decision. espondents 
ere then actually referred to the DA. hey ere instructed to spend as much time  and 

vie  as many pages on the DA as they thought as necessary to make a decision  there 
as no minimum or ma imum. 

In order to test hether the emotion induction as successful  participants ere 
asked before pre induction  I  immediately a er emotion induction and a er reading 
the script post induction  II  and a er vie ing the DA post DA  III  to hat e tent they 
felt happy  an ious and sad at that moment on a point ikert scale i.e. to hat e tent 
do you feel happy at this moment . his emotion manipulation check indicated that 
all participants felt more sad M  .  and an ious M .  a er induction  and less 
happy M . . o di erences ere observed bet een the three emotion induction 
conditions. ikely  the hypothetical script  hich all participants had to read follo ing the 
emotion induction and before measurement of emotions  and the decision itself  may 
have evoked feelings of sadness and an iety in all participants. ince no di erences on 
perceived emotions ere found bet een emotion induction conditions  e controlled for 
emotion induction condition in all analyses but no further analyses ere conducted ith 
emotions. 

Statistics 
Analyses ere conducted ith P  . . Di erences bet een the DAs in continuous 
outcomes ith only one measurement moment e.g. DC  ere tested ith one ay 
A As ith DA type CE  as bet een sub ects factor. Di erences in kno ledge 
scores at baseline and a er vie ing the DA ere tested ith a General inear Model 
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G M  for repeated measures  ith DA type CE  as bet een sub ects factor. 
ince not all participants randomi ed to information plus CE actually used the CE  
e conducted secondary analyses ith a ne  grouping variable  consisting of three 

arms  information only CE  information plus a CE hich as not used CE  and 
information plus a CE hich as used CE . his variable replaced the ed variable 
DA type  in the A A and G M for repeated measures as described above.  All the 

analyses ere done  hile controlling for the e ect of emotion induction condition and 
location.

Power calculation
A sample si e of  participants per treatment arm as considered su cient to analy e 
main e ects on decisional con ict ith a po er of .  Cohen s d .  β .  α . . 

ithin the t o DA conditions respondents ere e ually randomi ed among the three 
di erent emotion conditions. 

Results
Participants and socio-demographic characteristics

ne hundred y one omen participated. e e cluded  omen because of 
incomplete data on main outcomes due to problems ith internet or the uestionnaire. 

he total population used for data analyses consisted of  participants   in location  
and  omen in location . 
At baseline there ere no di erences in socio demographic characteristics bet een 
the locations data not sho n . Furthermore  randomi ed conditions DA types  ere 
comparable on most socio demographic characteristics. ith regard to child ish for the 
future  e found that omen in the information only condition some hat less o en had 
a child ish than omen in the CE  conditions χ2 .  p .  able . 

Effect of type of DA on decision making, DA use, decisional conflict, 
knowledge 

f the total population   omen  ere able to make a decision hether or not to 
preserve fertility  of hich  omen   anted to ait and see  and  omen  
chose to cryopreserve either embryos n  oocytes n  or ovarian tissue n . 

here ere no e ects of DA type information ith or ithout CE  on time spent 
on the DA or number of pages vie ed able .  Mean number of pages vie ed for the 
total group as .  SD .  and mean time spent on the DA as .  minutes SD . . 

he correlation bet een time spent on DA and pages vie ed as high r .  p .  
therefore e chose to use only time spent  in further analyses. 

here ere no signi cant di erences in decisional con ict scores including scores 
on all subscales  or kno ledge bet een omen ho received the DA ith information 
only CE  or  ith information and a CE CE  able . In both conditions  the 
DA led to a signi cant increase in kno ledge F  .   p . . At baseline  
mean kno ledge score for the total group as .  a er vie ing the DA it as .  a 
relative increase of . Moreover  a er ad ustment for baseline kno ledge there as a 
signi cant positive relation bet een kno ledge a er vie ing the DA and time spent on 
the DA r .  p . . 
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Effect of using the VCE on total DA use, decisional conflict 
f the omen in the CE  condition n  only  omen  had vie ed the CE 
CE  table . hese omen spent on average .  minutes range  seconds   

minutes  on the CE.  here as a signi cant di erence in time spent on the DA bet een 
omen ho did or did not use the CE F .  p . . omen ho had used the 
CE spent more time on the DA than omen ho did not. 

here as a signi cant di erence bet een omen ho received information only 
CE   and those ho received a DA ith CE and did CE  or did not CE  use the 

CE  ith regard to decisional con ict F  .  p .  values clarity F .  
p .  and informed decision making F  .  p . . omen ho used the CE 
reporting the best lo est  scores  follo ed by omen ho received information only 

ho ere not able to use the CE  omen ho ere able to but did not use the CE 
reported the orst highest  scores.  Furthermore  omen ho had used the CE reported 
be er lo er  scores on e ective decision making F  .  p .  and decisional 
support F  .  p .   than those ho did not use it able . 

Conclusion experiment 1
E periment  sho ed no di erence in kno ledge or decisional con ict bet een omen 

ho received a DA ith or ithout a CE. econdary analyses ithin omen ho received 
a DA ith CE revealed less decisional con ict for omen ho used the CE compared 
to those ho did not use it  but ith no certainty that it as the CE that caused this 
di erence  since there as no di erence hen CE users ere compared to omen ho 
received a DA ith information only ithout CE . 

Proefschrift 6-5-14 groene tab-5mm.indd   86 6-5-2014   15:09:38



T
a

b
le

 1
.

S
o

ci
o

-d
e

m
o

g
ra

p
h

ic
 c

h
a

ra
ct

e
ri

st
ic

s,
d

if
fe

re
n

ce
s 

in
 d

e
ci

si
o

n
-m

a
k

in
g

, 
d

e
ci

si
o

n
a

l 
co

n
fl

ic
t,

 k
n

o
w

le
d

g
e

 a
n

d
 D

A
 u

se

b
e

tw
e

e
n

 w
o

m
e

n
 w

h
o

 r
e

ce
iv

e
d

 a
 D

A
 w

it
h

 i
n

fo
rm

a
ti

o
n

 o
n

ly
 o

r 
a

 D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 a

n
d

 a
n

 e
xp

li
ci

t 
V

C
E

 (
su

b
d

iv
id

e
d

 b
y

w
h

e
th

e
r 

th
e

y
 u

se
d

 t
h

e
 V

C
E

 o
r 

n
o

t)
, 

co
n

tr
o

ll
e

d
 f

o
r 

e
m

o
ti

o
n

 i
n

d
u

ct
io

n
 c

o
n

d
it

io
n

D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n

o
n

ly
 (

V
C

E
-)

D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 p

lu
s 

V
C

E
 (

V
C

E
+

)

T
o

ta
l 

G
ro

u
p

V
C

E
-

(N
=

 7
0

)

T
o

ta
l 

G
ro

u
p

V
C

E
+

 (
N

=
 7

0
)

V
C

E
 u

se
d

(V
C

E
+

+
) 

N
=

3
3

V
C

E
 n

o
t 

u
se

d

(V
C

E
+

-)
 n

=
 3

7

F
-

(c
o

n
d

it
io

n
)

o
r

χ2
-

v
a

lu
e

P
o

st
 h

o
c 

a
n

a
ly

si
s

A
g

e
, 

M
e

a
n

 (
S

D
)

2
0

.7
(3

.3
)

2
0

.9
 (

3
.5

)
2

0
.4

(3
.5

)
2

1
.6

(3
.5

)
1

.3

C
h

il
d

 w
is

h
, 

y
e

s,
 n

 (
%

)
5

6
(8

0
)

6
4

 (
9

1
)

3
4

(9
1

)
3

0
(9

1
)

7
.1

7
*

V
C

E
-<

V
C

E
+

-=
V

C
E

+
+

C
h

il
d

re
n

, 
y

e
s,

 n
 (

%
)

3
 (

4
)

-
-

-
-

P
a

rt
n

e
r,

 y
e

s,
 n

 (
%

)
3

4
(4

9
)

4
2

 (
6

0
)

2
4

(6
5

)
1

8
(5

5
)

2
.5

9

D
e

ci
si

o
n

a
l 

co
n

fl
ic

t

T
o

ta
l 

D
C

S
, 

M
e

a
n

 (
S

D
)

4
0

.9
 (

1
1

.6
)

4
3

.6
 (

1
4

.2
)

3
7

.9
 (

1
5

.7
)

4
8

.6
 (

1
0

.6
)

6
.4

*
*

V
C

E
-<

V
C

E
+

->
V

C
E

+
+

V
a

lu
e

s 
cl

a
ri

ty
, 

M
e

a
n

 (
S

D
)

2
7

.7
 (

1
4

.5
)

3
2

.0
 (

1
8

.4
)

2
2

.7
 (

1
6

.4
)

4
0

.3
 (

1
6

.1
)

9
.4

*
*

V
C

E
-<

V
C

E
+

->
V

C
E

+
+

D
e

ci
si

o
n

a
l 

su
p

p
o

rt
, 

M
e

a
n

(S
D

)

4
4

.7
 (

1
4

.2
)

4
5

.9
(1

6
.7

)
3

8
.4

 (
1

8
.2

)
5

2
.7

 (
1

1
.9

)
3

.4
*

V
C

E
+

->
V

C
E

+
+

E
ff

e
ct

iv
e

 D
M

, 
M

e
a

n
 (

S
D

)
3

2
.8

(1
5

.7
)

3
3

.6
 (

1
8

.7
)

2
7

.3
 (

1
9

.9
)

3
9

.2
 (

1
5

.9
)

4
.4

*
V

C
E

+
->

V
C

E
+

+

U
n

ce
rt

a
in

ty
, 

M
e

a
n

 (
S

D
)

3
6

.6
 (

1
7

.8
)

4
0

.3
 (

1
6

.8
)

4
0

.9
 (

2
0

.3
)

3
9

.8
 (

1
3

.2
)

0
.9

7

In
fo

rm
e

d
 D

M
, 

M
e

a
n

 (
S

D
)

6
5

.2
 (

2
2

.6
)

6
9

.6
 (

2
2

.9
)

6
4

.1
 (

2
6

.6
)

7
4

.5
 (

1
7

.9
)

3
.1

*
V

C
E

-<
V

C
E

+
->

V
C

E
+

+

K
n

o
w

le
d

g
e

K
n

o
w

le
d

g
e

 p
o

st
 D

A
, 

M
e

a
n

(S
D

)

7
.3

 (
1

.9
)

7
.2

 (
1

.7
)

7
.4

 (
1

.7
)

6
.9

 (
1

.8
)

0
.3

6

*
=

p
<

0
.0

5
 *

*
=

p
<

0
.0

1
. 

V
C

E
-=

D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 o

n
ly

; 
V

C
E

+
=

 D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 a

n
d

 V
C

E
; 

V
C

E
+

-=
D

A
 w

it
h

 i
n

fo
rm

a
ti

o
n

 a
n

d
 V

C
E

,

V
C

E
 n

o
t 

u
se

d
; 

V
C

E
+

+
=

D
A

w
it

h
 i

n
fo

rm
a

ti
o

n
 a

n
d

 V
C

E
, 

V
C

E
 u

se
d

. 
Δ

 s
o

m
e

 p
a

g
e

s 
w

e
re

 v
ie

w
e

d
 r

e
p

e
a

te
d

ly
 b

y
 t

h
e

 r
e

sp
o

n
d

e
n

ts
.

 

C
hapter 5

Proefschrift 6-5-14 groene tab-5mm.indd   87 6-5-2014   15:09:38



(t
a

b
le

 1
 c

o
n

ti
n

u
e

d
)

D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n

o
n

ly
 (

V
C

E
-)

D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 p

lu
s 

V
C

E
 (

V
C

E
+

)

T
o

ta
l 

G
ro

u
p

V
C

E
-

(N
=

 7
0

)

T
o

ta
l 

G
ro

u
p

V
C

E
+

 (
N

=
 7

0
)

V
C

E
 u

se
d

(V
C

E
+

+
) 

N
=

3
3

V
C

E
 n

o
t 

u
se

d

(V
C

E
+

-)
 n

=
 3

7

F
-

(c
o

n
d

it
io

n
)

o
r

χ2
-

v
a

lu
e

P
o

st
 h

o
c 

a
n

a
ly

si
s

T
im

e
 s

p
e

n
t 

(s
e

co
n

d
s)

T
o

ta
l 

ti
m

e
 s

p
e

n
t,

 M
e

a
n

 (
S

D
)

5
1

0
.2

(4
4

3
.9

)
5

5
8

.9
(5

0
6

.9
)

8
5

6
.3

 (
5

5
1

.9
)

2
9

3
.6

(2
6

1
.6

)
9

.2
*

*
V

C
E

->
V

C
E

+
-<

V
C

E
+

+

T
im

e
 s

p
e

n
t 

o
n

 i
n

fo
rm

a
ti

o
n

o
n

ly
, 

M
e

a
n

 (
S

D
)

5
1

0
.2

(4
4

3
.9

)
4

9
9

.3
 (

4
3

6
.5

)
7

0
6

.6
 (

4
8

1
.7

)
2

9
3

.6
(2

6
1

.6
)

3
.9

 *
V

C
E

->
V

C
E

+
-<

V
C

E
+

+

P
a

g
e

s 
v
ie

w
e

d
 Δ

1
2

.5
 (

2
-3

8
)

1
4

.4
 (

3
-3

6
)

2
1

 (
9

-3
6

)
8

.5
 (

3
-1

7
)

2
7

.6
1

*
*

V
C

E
+

-<
V

C
E

+
+

M
a

d
e

 a
 d

e
ci

si
o

n
, 

y
e

s,
 n

 (
%

)
5

6
 (

8
0

)
5

8
 (

8
2

.8
)

4
.1

8
*

*
=

p
<

0
.0

5
 *

*
=

p
<

0
.0

1
. 

V
C

E
-=

D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 o

n
ly

; 
V

C
E

+
=

 D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 a

n
d

 V
C

E
; 

V
C

E
+

-=
D

A
 w

it
h

 i
n

fo
rm

a
ti

o
n

 a
n

d
 V

C
E

, 
V

C
E

 n
o

t

u
se

d
; 

V
C

E
+

+
=

D
A

 w
it

h
 i

n
fo

rm
a

ti
o

n
 a

n
d

 V
C

E
, 

V
C

E
 u

se
d

. 
Δ

 s
o

m
e

 p
a

g
e

s 
w

e
re

 v
ie

w
e

d
 r

e
p

e
a

te
d

ly
 b

y
 t

h
e

 r
e

sp
o

n
d

e
n

ts
.

Proefschrift 6-5-14 groene tab-5mm.indd   88 6-5-2014   15:09:38



Experiment 2
ince e periment  sho ed a bene cial e ect of CE use on decisional con ict ithin 
omen ho received a DA ith CE  but not hen compared to omen ho received 

information only  e ere interested in nding e planations for this di erence. In the rst 
e periment  only a minority of respondents ho received a DA ith CE  accessed the 

CE. ince no emphasis as put on the availability of the CE in their DA  it is possible that 
some did not see the CE. herefore  to increase the number of CE users in E periment 

 e added a third condition to the e periment  information plus CE  ith e plicitly 
referring to the CE.  Furthermore personality characteristics ere measured to investigate 

hether DA  and CE use and e ectiveness of DA  and CE use ere associated ith 
certain personality characteristics.
 
Methods 
Study design 
Participants ere randomly assigned to a DA ith information only CE  a DA ith 
information  and a CE ithout referring to the CE CE  and a DA ith information  and 
a CE ith e plicitly referring to the CE CE  strati ed by location eiden niversity 

 location  ilburg niversity  location . 

Participants 
Participants ere healthy omen bet een  years old M .  ith su cient 
understanding of the Dutch language. Participants ere invited by advertisements at the 
same universities of e periment . Participants participated in e change for either course 
credits hours or money  Euros  at both study locations.  

Procedure
he study consisted of t o parts. Part I consisted of completing uestions about 

personality and information seeking style. Part II consisted of reading a hypothetical script 
see e periment  a er hich respondents vie ed a version of the DA according their 

randomi ation  and completed uestionnaires related to their decision making process .  
Both parts ere presented as independent studies of di erent researchers.

Measurements
Measures ere as in e periment  ith addition of the follo ing scales

Information seeking styles ere measured ith a short version of the hreatening 
Medical ituations Inventory M I  of Miller    a er the e ample of ng et al 

. espondents ere asked to read t o hypothetical situations vague suspicious 
headache complaints and choosing for uncertain heart surgery  and complete three 
monitoring and three blunting items on a ve point ikert scale ranging from  not at all 
to strongly applicable to me  for each scenario. otal monitoring and blunting scores ere 
calculated by adding up all relevant items. 
Personality traits ere measured ith the neuroticism  items  and conscientiousness 
subscales  items  of the Dutch translation of the Big Five Inventory . Participants 

ere asked to rate their agreement ith statements about their perception of themselves 
in varying situations  on a ve point ikert scale ranging from  strongly disagree  to  
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strongly agree . otal scores ere calculated by adding up all relevant items  dividing by 
the total number of items per scale.

Statistics 
Di erences in kno ledge scores at baseline and a er vie ing the DA ere tested ith 
a General inear Model G M  for repeated measures. Di erences in other continuous 
outcomes ere tested ith A As. Associations bet een personality characteristics 
and DA use ere studied ith Pearson s product moment correlations PPMC  and G Ms. 
All the analyses ere done  hile controlling for the e ect of location.

Power calculation 
Presuming a medium e ect si e f .  e needed a total of  participants in three 
groups to reach a po er of .  α .  β .  ith  covariate .

Results
Participants and socio-demographic characteristics

ne hundred ninety nine eligible omen participated. Due to missing data on some 
uestions  the total population used for data analyses consisted of  participants   
omen in location  and  omen in location . 

At baseline  there ere no signi cant di erences ith regard to socio demographic 
characteristics bet een conditions. Mean age of the respondents as .  years old 
range   omen  had a future desire for children  and nobody had children.  

Effect of type of DA and VCE-use on decision making, DA use, decisional 
conflict, knowledge 

ne hundred y t o omen  ere able to make a decision hether or not to 
preserve fertility  of hich   omen anted to ait and see  and   omen 
chose to cryopreserve either embryos n  oocytes n  or ovarian tissue n .

here ere no di erences bet een the  conditions in total time spent on the 
DA and the e tent to hich the informational pages ere used able .  o ever  e 
did nd di erences in the e tent to hich the CE as used  omen ho ere referred 
to the CE signi cantly more o en used the CE F .   p .  vie ed more CE 
pages F .  p .  and spent more time on the CE F .  p .  than 

omen in the CE  condition ho ere not referred. 
f the omen in the CE  conditions ith and ithout referral  n   

vie ed the CE . omen ho made use of the CE spent more time on the total DA 
F .  p .  and on the informational pages of the DA F .  p .  

and vie ed more informational pages F .  p .  than those ho did not  
indicating that they used the hole DA more thoroughly. 

o signi cant di erences ere found bet een randomi ation conditions ith 
regard to decisional con ict or subscales of the DC able . Additionally  ithin CE  

ith and ithout referral  there ere no signi cant di erences in DC  or any of the 
subscales bet een omen ho did CE  or did not use the CE CE  indicating 
that CE use as not related to di erences in decisional con ict bet een the conditions 

able . 
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 se of the DA lead to a relative increase in kno ledge of  M .  to M .  
in the total population F .  p . . o di erences in kno ledge ere found 
bet een the randomi ation conditions  or bet een omen ho did or did not use the 

CE. Moreover  a er ad ustment for baseline kno ledge score there ere signi cant 
positive relations bet een kno ledge a er vie ing the DA  time spent on the DA r .  
p .  and time spent on the informational pages r .  p . .

Effect of personality characteristics and information seeking style on DA 
use, decision making, decisional conflict and knowledge
Personality characteristics and information seeking styles ere e ually distributed 

able . Blunting ith regard to information seeking  as associated ith vie ing less 
informational pages r .  p .  and less total pages r .  p . . one of the 
personality traits ere signi cantly associated to the e tent to hich the DAs ere used 
time spent  pages vie ed . ith regard to decisional con ict  being more neurotic as 

associated ith a more decision making uncertainty r .  p .  and decision making 
support r .  p .  and being more conscientious as associated ith less decision 
making uncertainty r .  p . . one of the information seeking styles ere associated 

ith aspects of decisional con ict. 
 no ledge a er vie ing the DA as associated ith more conscientious 
personality r .  p .  and more monitoring information seeking style r .  p .
corrected for baseline kno ledge . 
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Discussion
In the above mentioned e periments e assessed the e ectiveness of a DA ith 
information only or ith additional CE ith regard to kno ledge and decisional con ict  
and the e ect of personality characteristics on DA use and e ectiveness. Additionally  e 
assessed di erences in e ect bet een omen ho did or did not use the CE. E periment 

 sho ed no di erence in kno ledge or decisional con ict bet een DAs ith or ithout 
a CE. Additional analyses revealed less decisional con ict for omen ho used the CE 
compared to those ho did not use the CE  but it as unlikely that the CE had caused 
this di erence  since there as no di erence in decisional con ict bet een omen ho 
received information plus CE and used the CE and omen ho received information 
only. In e periment  personality characteristics ere measured to investigate hether DA  
and CE use and e ectiveness ere a ected by personality characteristics. E periment 

 con rmed that there as no association bet een CE use and decisional con ict or 
kno ledge  and sho ed that information seeking style a ected DA use number of pages 
vie ed  but not CE use. Personality traits ere to some e tent associated ith aspects 
of decisional con ict. In both e periments there as a large kno ledge increase of both 
DAs  indicating that the information in the DA is bene cial ith regard to kno ledge  
especially for omen ho use the DA more thoroughly  highly conscientious omen and 

omen ith more monitoring information seeking styles.
ince uality criteria for DAs anticipate on the addition of a CM to DAs  

but the results bet een studies on the e ectiveness of CM vary from bene cial to  no 
signi cant  e ects  e thought it as important to study the e ect of our DA 

plus CE before implementing it in patient care. o ever  it seems that not all patients or 
participants tend to use a CE hen available. In both our e periments there ere omen 

ho had used the information on the DA  but not the CE. Although active referral to the 
CE increased use of the CE  independent of personality or information seeking style  

still  omen  ho ere referred to the CE did not use it experiment 2 . In the 
condition ithout referral about half of the omen used the CE in both e periments. 
A study ith patients ho ere actually facing the decision to undergo FP found even 
lo er percentages of patients  that used their CE . Although CE use does 
not have to take much e tra time in our e periments   minutes  it is an e tra e ort in 
the already short time patients have to get informed and make a decision  so it should 
be considered hether active referral is appropriate. he hereby conducted e periments 
did not sho  a direct bene cial e ect of CE use ith regard to kno ledge or decisional 
con ict.  herefore  e found no obvious reason to recommend increasing CE use by 
actively referring patients to it. ince other CM ere not al ays bene cial either  uality 
criteria should perhaps be more cautious regarding CM recommendation as ell .

e did nd a bene cial e ect of both DAs ith or ithout CE  on kno ledge  
since use of the DA lead to a relative kno ledge increase of  compared to baseline 
respectively experiment 2 and 1  and time spent on the DA as related to kno ledge 

increase a er using the DA. It is likely that the increase in kno ledge is mostly related to 
the informational pages. 

one of the personality characteristics or information seeking styles ere 
associated ith CE use  information seeking styles ere only associated ith DA use in 
general  and personality as only associated ith decisional con ict. o ever  e ect si es 
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ere small . . Consistent ith the literature  omen ith more blunting coping styles 
vie ed less pages on the DA ebsite . More neurotic omen reported to be more 
uncertain about the decision. o ever  Case et al  mention that information seeking 
style does not only depend on personality  but also on the threat and controllability that 
is e perienced  and on the desired e ect of the information. I.e.  information can be used 
to do something about a potential threat  or to be reassured that there is no threat . 
Additionally  anticipated emotions that are imagined ith potential outcomes of decision 
making may a ect the decision . It is possible that our healthy participants did not 
really e perience the threat  or a desired emotion  hich a ected their information 
seeking style and their decision making process. Also  it is likely that actual patients are 
sadder than healthy participants  and therefore elaborate more on information . 

o ever  in the current e periments e ere not able to study this properly. It is possible 
that participants in e periment  ere more similar to patients because of their emotion 
induction ith sad and an ious emotions. 

In these e periments  levels of decisional con ict ere relatively high orse  
compared to other studies ith patients  and healthy participants  but 
comparable to studies ith healthy students as participants .  Possibly  in contrast 
to hat e ould have e pected  not actually facing the decision made decision making 
harder. Moreover  most studies ho assessed decisional con ict in patients studied 
primary treatment decisions  hich are di erent decisions than the decision to undergo 
FP or not  hich is an e tra  decision that has to be made in an emotionally challenging 
period bet een diagnosis and start of the oncologic treatment .  For patients it is 
o en a decision bet een their chances for survival  the e tent of their desire for children 
and their possibilities for FP related to personal characteristics  factors that o en 
e clude some FP options and therefore might facilitate decision making. ikely  healthy 
students did not take these factors into account hich may have increased their decisional 
con ict scores. Additionally  students are high educated and may therefore approach the 
decision more analytically hich may increase decisional con ict scores. Interestingly  
other studies ith actual patients  more o en found bene cial e ects of CEs than 
studies ith healthy participants . 

hese results have to be interpreted ith caution due to some limitations. he 
DA used in this study as originally designed for patients  ho make the decision in 
consultation ith a physician  not directly a er vie ing the DA  so results of a healthy 
population making the decision by themselves  directly a er vie ing the DA may not be 
completely generali able to patients that are actually facing this decision. Moreover  it 
is possible that a DA has more e ect on decisional con ict and preparation for decision 
making sometime a er the decision is made . In e periment  fe er omen than 
e pected used the CE  hich reduced our po er. herefore e added a third condition 
to the second e periment  in hich omen ere actively referred to the CE.  

Conclusions
he above mentioned e periments indicate that our DA about FP for breast cancer patients 

seems bene cial ith regard to kno ledge increase  but that the CE does not seem 
to improve kno ledge or decisional con ict. Additionally  it is important to understand 
that personality characteristics and information seeking style may be important factors 
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in determining the e tent to hich DAs are used and helpful for omen. It is of utmost 
importance that these ndings are assessed in patients as ell  since results may be 
di erent hen actually facing the decision to preserve fertility. 
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Abstract
e investigated the psychometric properties of a Dutch version of the eproductive 

Concerns cale C . uestionnaires N  ere administered to  omen ith 
breast cancer   omen ith fertility problems and  healthy controls. Principal A is 
Factor Analysis suggested a one factor structure ith  items breast cancer patients 
R .  α .  ICC .  omen ith fertility problems R .  α .  ICC . . omen 

ith fertility problems reported most concerns M . SD .  follo ed by breast 
cancer patients M . SD .  and healthy controls M . SD . . heoretically 
related constructs ere correlated to the C  .   r  . . he C  seems a valid tool to 
assess omen s reproductive concerns.
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Introduction
Because of increased survival rates for breast cancer  uality of life a er treatment has 
become increasingly important. For many omen  fertility is an important aspect of uality 
of life. nfortunately  chemotherapy  an almost inevitable treatment option for young 

omen ith breast cancer  is associated ith a negative e ect on fertility. ince many 
young omen have not yet started or completed their family at the time of diagnosis  the 
impact of chemotherapy on their fertility may be of great concern . 

In the last decade  an increasing number of scienti c studies have been conducted 
on concerns ith regard to fertility of young cancer survivors and found that omen 

ith cancer  ho are of reproductive age  indeed have elevated reproductive concerns 
compared to healthy omen. eproductive concerns have been associated ith lo er 

uality of life  for e ample by increasing infertility related  distress  and depressive 
symptoms . hese studies indicate that it is important to assess reproductive concerns  
in order to improve uality of life for these omen ho have already to cope ith so 
much because of their diagnosis of cancer.

A fre uently used instrument for fertility related concerns  is the 
eproductive Concerns cale C  developed by en el et al.   for cancer 

survivors. he C  is short  items  and speci cally designed for an oncologic population. 
o our kno ledge  the eproductive Concerns cale C  is the only available English 
uestionnaire that measures reproductive concerns in oncologic populations. en el et 

al.  used the C  in  cancer survivors . As e pected  greater reproductive 
concerns ere signi cantly associated ith lo er uality of life scores. omen ho 
reported anting to conceive a er cancer  but ere not able to  reported signi cantly 
greater reproductive concerns than those ho ere able to. Furthermore  healthy omen 
reported fe er reproductive concerns than cancer survivors. hese bet een group 
di erences suggest support for the construct validity of the C  but further validation 
remains important. he factor structure of the C  has never been formally assessed and 
further construct validation e.g. convergent validity ith other psychological measures  
has not been conducted. he internal consistency Cronbach s alpha  of the scale as 
e cellent  .  but test retest reliability remains to be proven. Further  the C  has not 
been validated for use in other languages. 

herefore  our aim as to assess the psychometric properties of the C  in a 
Dutch population of  omen ith breast cancer in the etherlands. e further ished to 
broaden the applicability of the C  and not only evaluated the scale in cancer patients  
but also in omen ith fertility problems. e assessed construct validity in various ays. 
First  e e pected that omen ith fertility problems ould report the most reproductive 
concerns  a control group of healthy omen the lo est  and omen ith breast 
cancer ould be in bet een .  e also e pected that younger omen  ithout 
children  or ith a desire to have a child  ould e perience higher levels 
of reproductive concerns. ith regard to convergent validity e e pected omen ho 
report more reproductive concerns to perceive higher levels of helplessness about and 
less acceptance of their fertility problems. Moreover  reproductive concerns may  in turn  
be associated ith an ious and depressive symptoms. e also assessed the reliability and 
stability of the C . 
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Methods
Participants
Eligible participants ere female  bet een  years old since omen of these ages 
are considered premenopausal  had su cient kno ledge of the Dutch language  and  
had either had breast cancer  been diagnosed ith fertility problems  or ere healthy 
volunteers. 

omen ith breast cancer ere actively approached through the Department of 
Clinical ncology of t o hospitals university and local  in the etherlands. e included 

omen in all phases bet een diagnosis and nishing of the treatment. omen ith 
fertility problems ere actively approached through the outpatient clinic for fertility of 
the Department of Gynecology of a university hospital in the etherlands. he omen 
recruited either visited the outpatient clinic during the study period and ere invited 
during their consultation  or they had visited the outpatient clinic in the past year and 

ere invited by mail. e included all omen ith a fertility problem ith a kno n cause 
either related to themselves or to their partner  irrespective of the duration of the period 

they had been living ith the issue. omen received an information package consisting of 
an invitation le er  an information brochure about the study  an informed consent form  
a return envelope  and the uestionnaire. eminders ere not sent. Additionally  omen 

ere able to volunteer through ebsites aimed at omen ith breast cancer or fertility 
problems .ama ones.com  .borstkanker.nl  .freya.nl . 

ealthy omen ere recruited by means of advertisements at the university  in 
libraries  gyms  and by sno balling. Eligible healthy controls received a digital link to 
the uestionnaire. Additionally  omen ere invited to participate during a visit to an 
obstetrics practice  because of a pregnancy. ealthy omen ere o ered a ve euro 
incentive. 

Based on the ans ers to the uestions of hether the omen had had breast cancer  
fertility problems  or none  e allocated them to groups accordingly Figure . o ever  
e ceptions ere  hen additional open comments indicated that omen in the control 
group did have fertility problems  omen ere allocated to the fertility group. hen 
additional information about omen in the fertility group indicated that omen did not 
had fertility problems anymore  or hen healthy controls indicated in open comments 
that they did have fertility problems but the cause of the problems as unkno n  omen 

ere e cluded.

Measurements
Data as obtained by self report uestionnaires. For test retest purposes of the C  

omen could self select hether they ere illing to complete an additional uestionnaire 
consisting of the C  only  ithin t o eeks a er the primary uestionnaire. In the primary 

uestionnaire  e measured additional socio demographic and medical characteristics  
Reproductive concerns. eproductive concerns ere measured ith the 

eproductive Concerns cale C . he original C  is a item scale  constructed to 
measure  concept  reproductive concerns  among omen hose reproductive ability 
may have been impaired due to disease and or treatment . he C  as translated into 
Dutch by three independent persons. hen the translators disagreed  the nal te t as 
agreed a er e tensive discussion. In the translation problems ith reproduction  as 
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substituted ith problems ith fertility  because it is not common in Dutch to use the 
e act translation of reproduction voortplanting . he C  as back translated t ice by 
native English speakers. All items ere scored on a point scale ith ans er categories 

 ot at all   A li le bit   ome hat   uite a bit  and  ery much . 
Items  ere formulated in an opposite direction  and ere reversed. 

Symptoms of anxiety and depression. An iety and Depression ere measured 
ith the ospital An iety and Depression cale AD . he AD  as previously 

translated and validated for use in the etherlands in several Dutch samples  ith good 
psychometric properties to measure the presence and severity of an iety and depressive 
symptoms for research purposes . he scale consists of a item subscale an iety  and 
a item subscale depression. A higher score indicates more an iety and or depressive 
symptoms. In the current study sample  Cronbach s alphas for the AD  subscales ere 
good Depression α .  and An iety . .  

Illness Appraisals. Illness appraisals ere measured ith t o subscales  the 
subscales acceptance  Items  and helplessness  Items  of the Illness Cognitions 

uestionnaire IC . he IC  as previously translated and validated for use in the 
etherlands in samples of patients ith rheumatoid arthritis and multiple sclerosis  ith 

good validity and reliability . As in a study of erhaak et al.  e rephrased both 
subscales to the situation of omen facing fertility problems .  igher scores indicate a 
higher level of the speci c belief measured  . In this study  Cronbach s alphas for both 
subscales ere good α .  and α . .

Statistical analysis
e used P  .  for indo s for the analyses. For all analyses  a signi cance level of 

p .  as used. Prior to analysis  the normality assumption as e amined in all continuous 
variables. ubscales ith ske ed distributions   skewness   ere transformed using 
the s uare root or logarithmic scale to approach a normal distribution.

Factor structure and internal consistency ere assessed separately in omen ith 
breast cancer and omen ith fertility problems. Prior to analysis of factor structure  
fre uencies of endorsement of the C  items ere assessed. Fre uencies of endorsement 
of each single response category ere not allo ed to e ceed  in both patient groups. 
Although no factor analysis has been performed on the C  all items ere constructed 
to measure one concept and previous studies that used the C  all assumed a one factor 
structure. ence  e conducted a Principal A is Factor Analysis PA  ith a one factor 
solution on the correlation matri  of the items. Besides theoretical underpinnings  e 
took into account eigenvalues above  and scree plots to derive at the nal number of 
factors.  Internal consistency as assessed by Cronbach s alpha coe cient and corrected 
item total correlations. A value of .  is an acceptable value for Cronbach s alpha . 
Corrected item total correlations ere su cient hen they ere above . . est retest 
reliability as calculated by use of the Intraclass correlation coe cient bet een the C  
test score and the C  re test score in all groups separately. tability coe cients ere 
su cient hen they ere above .  .

Construct validity as assessed by e amining the relationship bet een the C  
and relevant socio demographic variables that have been found to be related to anting 
to conceive age  living ith partner  having children  desire to have a child 
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 using t tests  A As and Pearson s product moment correlations PPMC  in 
omen ith breast cancer and omen ith fertility problems.  Additionally  e compared 

total C  scores of omen ith breast cancer  omen ith fertility problems  and healthy 
controls. he convergent validity of the C  as e amined in the samples of omen ith 
breast cancer and omen ith fertility problems by assessing PPMCs bet een the total C  
score  and the scores on instruments measuring theoretically related constructs an iety  
depression  helplessness  acceptance . For this e used Beck s cognitive behavioural model 
as theoretical frame ork . his model states that negative appraisals cognitions such 
as reproductive concerns and related feelings  such as feeling helpless and not accepting 
the fertility problem  can precede development of an ious and depressive symptoms . 
E ect si es bet een .   r  .  ere considered as small  bet een .   r  .  medium  
and r > .  as large . If signi cant associations ith the C  ere found  step ise 
multiple regression analysis as performed ith reproductive concerns as dependent 
variable and theoretically related constructs as independent variables  hile controlling 
for relevant socio demographic characteristics p value in  .  p value out  . .  

Results

Selection of the participants 
he total sample N  consisted of   omen ith breast cancer    
omen ith fertility problems  and   healthy omen Figure .  

Characteristics of the participants
able  presents socio demographic characteristics of the participants. omen in the 

breast cancer group ere diagnosed ith cancer bet een  years ago M .  years  
D .  years  and ere signi cantly older than omen in the fertility group and healthy 
omen. Most omen had a male partner ith hom they lived. A signi cantly larger 

percentage of omen in the fertility group had a partner and ere living together than 
omen in the breast cancer group and than healthy omen. he ma ority of omen ere 

not religious. A minority of omen had children. A signi cantly larger percentage of the 
omen ith breast cancer had children than healthy omen  and more healthy omen 

had children than omen ith fertility problems. his di erence in having children 
remained  even a er controlling for di erences in age bet een the groups. Furthermore  
a signi cantly larger percentage of omen in the fertility group had a desire to have a child 
than healthy omen and omen ith breast cancer. 

Item analysis 
Item analysis as conducted in the breast cancer and fertility group separately. ne item 

thers are to blame for my reproductive problems  had fre uencies of endorsement 
not at all  of more than  in omen ith breast cancer and in omen ith fertility 

problems respectively M .  SD .  and M .  SD .  and as not retained for 
factor analysis in subse uent groups. Furthermore  t o items I am able to talk openly 
about fertility or reproductive concerns  M .  SD .  and M .  SD .  and  
I have had control over my reproductive future  M .  SD .  and M .  SD .  

had very lo  correlations . < r >.  ith other items paired  and ere 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. Additionally  ve C  items      ere positively 
ske ed in the breast cancer group  indicating that omen ith breast cancer scored 
relatively lo  on these ve items. ke ed items ere retained for transformation. A er 
transformations items   and  met the criteria for normality in the breast cancer 
group. ransformations did not ork for items  and . For reasons of comparability of 
the C  structure in omen ith breast cancer and omen ith fertility problems these 
items ere retained for factor analysis.  
In the fertility group  t o items ere positively ske ed   indicating that omen 

ith fertility problems scored relatively lo  on these items.  ke ed items ere 
retained for transformation. A er transformations item  met the criteria for normality. 
ransformations did not ork for item . his item as retained for factor analysis. 
ubse uently  factor analysis as performed ith  items able  in both groups 

separately. Appendi   provides inter item correlations of the  items for the breast 
cancer group M .  Barle s test .  and for the fertility group M .  
Barle s test . .

C
hapter 6

Proefschrift 6-5-14 groene tab-5mm.indd   107 6-5-2014   15:09:40



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 a is factor analysis as performed in the breast cancer and fertility group 
separately. he scree test indicated a one factor solution for both groups Figure . he 
eigenvalues above  indicated that a t o factor solution as preferable in the breast 
cancer group and a three factor solution in the fertility group  hich ere both di cult to 
interpret. herefore e decided to conduct a con rmatory factor analysis ith one factor  
also to follo  the original scale. he one factor solution ith  items sho ed theoretical 
consistency in both the breast cancer and fertility groups and accounted for respectively 

 and  of the e plained variance able . In both groups  all of the  items had 
a component loading bet een . .  e cept item  in omen ith fertility problems 

ith a factor loading of . . Because the one factor solution of the a priori one factor 
C  scale replicated fairly ell  e computed a C  score by adding the  items. All  

items are related to reproductive problems concerns  so the scale is thought to measure 
one construct  concerns about fertility. A higher C  score represents more reproductive 
concerns.

Reliability 
Cronbach s α of the  items as assessed in omen ith breast cancer and omen 

ith fertility problems and as good in both groups able  indicating high internal 
consistency. All items had item total correlations above .  hich is in an acceptable range  
e cept for item  in the fertility group . . It is logical that item  had higher loadings 
and item total correlations in the breast cancer group  since their risk for infertility as 
indeed caused by illness disease  hich is not al ays the case for omen in the fertility 
group. 

he C  scale has good levels of stability over a period of appro imately  eeks 
in the samples of omen ith breast cancer ICC .  p .  n  omen ith fertility 
problems ICC  .  p .  n  and healthy controls ICC  .  p  .  n .
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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 
e e amined the relation bet een socio demographic characteristics and reproductive 

concerns in the combined groups of omen ith breast cancer and omen ith fertility 
problems and found that omen ith higher levels of reproductive concerns ere 
signi cantly younger in age r  .  p .   more o en living together ith 
a partner t   .  p < .   less o en had children t  = . , p<.  and 
more o en had a desire to have a child t   .  p  . . Moreover  there as 
a signi cant di erence in the C  score bet een the three respondent groups F  

 .  p  .  able . omen in the fertility group had a signi cantly higher C  
mean score than omen in the breast cancer group  and omen in the breast cancer 
group had a signi cantly higher C  mean score than omen in the healthy group.

In a step ise multiple regression analysis controlling for group breast cancer or 
fertility  reproductive concerns ere independently associated ith not having children 
ß  .   CI . .  p  .  more o en cohabiting ß .  95% CI .  .  p .  

and having a desire to have a child ß .  95% CI .  .  p . . ogether these 
e plained  of the variance in reproductive concerns.  he di erence in C  bet een 
the groups also remained signi cant a er controlling for desire to have a child  cohabiting  
and having children β .  SE .  95% CI  .  .  p . .

In the combined group  omen ith breast cancer and omen ith fertility 
problems higher levels of reproductive concerns ere associated ith higher levels 
of depression r .  p .  and an iety r .  p .  more feelings 
of helplessness   r .   p .  and lo er levels of acceptance r .  
p . . hese ndings indicate that omen ith higher levels of reproductive concerns 
have more o en depressive or an ious symptoms  and perceive themselves as more 
helpless. Additionally  omen ho accepted their fertility problems less reported more 
reproductive concerns. A er controlling for group  desire to have a child  having children 
and cohabiting  higher levels of reproductive concerns ere signi cantly associated ith 
feeling more helplessness  β .  95% CI  . .  p .  lo er acceptance of the 
fertility problems β .  95% CI  .  .  p .  and feeling more depressed β .  
95% CI  . .  p . . 

Discussion
In this study e aimed to assess the psychometric properties of the eproductive Concerns 

cale C  in a Dutch population of omen ith breast cancer of reproductive age  and 
omen ith fertility problems. esults sho  that the one factor C   consisting of  

items has good internal consistency reliability  in omen ith breast cancer  hich as 
con rmed in omen ith fertility problems  good stability over t o eeks  distinguishes 
bet een breast cancer patients  fertility patients and healthy controls  and correlates in 
the e pected direction ith theoretically related constructs in omen ith breast cancer 
and omen ith fertility problems. Considering these good psychometric properties  e 
recommend the use of the C  to measure reproductive concerns in omen of oncologic 
populations ith threatened fertility.

In order to pay su cient a ention to reproductive concerns  it is important to 
have a good instrument to assess them. he C  seems a reliable and valid instrument for 
measuring reproductive concerns. 
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ith this study  e have sho n that reproductive concerns ere higher in younger 
omen  ith a desire to have a child  ho ere living together ith a partner and ho 

did not have children. Furthermore  reproductive concerns ere positively associated 
ith feelings of an iety and depression. ith the availability of data about reproductive 

concerns in at risk groups  e can focus on omen ho are at risk of having reproductive 
concerns and address their concerns. For e ample  by o ering them more  information 
about fertility preservation  hich may support clinical processes such as counseling 
and referral for fertility related information or fertility preservation treatment. ering 
information about  a ay to preserve fertility before start of the oncologic treatment has 

been found to improve uality of life for oncologic patients . It is possible that it 
may reduce reproductive concerns as ell. Especially in case of breast cancer  here there 
is o en enough time to pursue fertility preservation options  o ering information about 
the options might be bene cial.

his study focussed on omen ith breast cancer and fertility problems only  but 
since the items in the C  are not illness dependent and factor structure as comparable 
in the t o groups studied  it is reasonable that the C  is a good measure of reproductive 
concerns in other female oncologic  populations as ell. Although previous studies have 
used the C  in other female oncologic populations as ell  more research is 
needed to o cially validate the C  for other oncologic populations.  he focus of this 
study as only on breast cancer patients as oncologic population  as this study is part of a 
line of research into fertility related issues in breast cancer patients.

ith regard to relations bet een reproductive concerns and theoretically related 
constructs  e have found medium to large correlations .  r .  bet een the C  
and all theorethically related constructs. Moreover  e have found that omen ith 
higher levels of reproductive concerns have more o en depressive symptoms  perceive 
themselves as more helpless  and are less accepting of their fertility problems. he relation 
bet een reproductive concerns and psychological distress has been suggested by other 
researchers as ell . Moreover  our ndings are in line ith the cognitive behavioural 
model of Beck hich states that negative appraisals cognitions such as reproductive 
concerns  can precede the development of depressive symptoms.

he results of this study have to be interpreted ith caution due to some 
limitations. Despite e orts to match groups on the most signi cant variables  groups 
di ered signi cantly ith regard to age  partner status  living together ith a partner  
having children  and the desire to have a child. o ever  in the analysis of construct 
validity e have controlled for the variables  having children  having the desire to have 
a child and cohabiting. Furthermore  recruitment of the participants as both active  
by personal invitation  and passive  through advertisements on the Internet. he partial 
self selection of participants may have induced selection bias because omen ho 
volunteered may have more reproductive problems or more interest in the sub ect  since 
they ere already actively searching for information about it on the Internet. Additionally  
due to a missing uestion on having children  in the uestionnaires in an early phase of 
the study  there ere relatively many missing values on that variable. ater  this uestion 

as added or an ans er as imputed ith information on other uestions  but this may 
have resulted in loss of information. e also did not elicit the phase of treatment in the 
breast cancer group  or the time since diagnosis of fertility problems in the fertility group.  
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astly  since the C  has never been formally validated before  e are not certain hether 
our results can be generali ed to other populations. herefore  the structure of the C  
should be assessed in other populations as ell. o ever  the one factor solution that 
could be applied in both omen ith breast cancer and omen ith fertility problems 
does permit some generali ability of our results. Content validity as ell assessed in the 
English version of the C  and e therefore decided to limit assessment to the e perts in 
our team  and did not assess it in the target samples.

In conclusion  considering the good construct validity  reliability  and stability 
of the Dutch version of the C  the C  seems to be a useful instrument for research 
purposes to recogni e reproductive concerns in oncologic populations. e e pect the 
one factor structure of the C  to be similar in other populations  although more research 

ould need to be conducted to ascertain that. It is speci cally designed for reproductive 
concerns in oncologic populations and is short and easy to use. 

For future research e suggest that reproductive concerns should be studied in 
other oncologic populations as ell as relations bet een time that has passed since  
diagnosis and treatment and severity of reproductive concerns. 
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Abstract
Background A eb based decision aid DA  as developed to improve information 
provision about fertility preservation FP  in breast cancer patients. e aimed to assess 
the e ect of this DA compared to brochures and usual care ith regard to decision making 
about FP.  
Methods Multicentre C  ith female breast cancer patients  aged  randomi ed 
bet een DA or informational brochures  brochures ere publicly available. Additionally  
results ere compared to usual care no additional information . Measures ere self
report uestionnaires at diagnosis  si  eeks  and si  months  on  decisional 
con ict  kno ledge  regret.
Results enty si  omen ere randomi ed to brochures n  or DA n  and 
completed   completed   completed . Most omen  read 
brochures. verall  kno ledge increased bet een  . omen ho received 
brochures reported more e ective decision making  than omen ho received the 
DA. ther ise there ere no di erences. 
en omen received usual care. hey reported more decisional con ict  less values clarity  

less support and less kno ledge than omen ho received brochures  and less kno ledge 
and support than omen ho received the DA.
Conclusions DA and brochures both increased kno ledge. Compared to usual care  the 
information materials improved kno ledge and feeling supported  but the DA introduced 
slightly more decisional con ict than brochures. 
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Introduction
Because survival rates for omen ith breast cancer have increased  uality of life a er 
treatment is becoming more important. Infertility or concerns about in fertility due to 
cancer treatment have a negative in uence on uality of life . herefore  interest 
in possibilities for fertility preservation FP  has risen. At this moment  options to try to 
preserve fertility prior to oncologic treatment in the etherlands are cryopreservation 
of in vitro fertili ed embryos  oocytes and ovarian tissue  and suppression of the ovaries. 

uccess rates of the options range from .  Despite an increasing number of studies 
and guidelines demonstrating the need for discussion of FP issues ith young cancer 
patients  information provision about treatment induced infertility and FP techni ues 
and referral for FP is still not su cient and o en too late . Ade uate information 
ful ls psychosocial needs  increases omen s coping ith cancer  and enables 
informed decision making DM  . An informed decision is a decision based on relevant  
good uality information that re ects the decision maker s values . Informed DM is 
especially important in deciding on treatments ith possible long term conse uences for 

uality of life. Gonadoto ic treatments and FP options are such treatments. 
o support informed DM and improve information provision about FP  a eb

based Decision Aid DA  as developed  ith both te tual information and an e plicit 
values clari cation e ercise to clarify patients  values regarding the FP options . ith 
the availability of this DA  every patient ho is eligible for counselling about FP can obtain 
optimal information about FP at any time and on any location in the etherlands. 
 e conducted a randomi ed controlled trial to evaluate the DA on its e ectiveness 
compared to brochures regarding outcomes of DM and the DM process. e hypothesi e 
that use of the DA leads to an improved decision process patients are be er prepared 
to make a decision  and have less decisional con ict and be er kno ledge primary 
outcome   hich in turn leads to improved decision outcomes more satisfaction 

ith the decision made  decreased decisional regret  and improved health 
outcomes reduced reproductive concerns  be er uality of life .  ince both arms ere 
o ered ualitatively good information about FP e secondarily compared both arms to 
an observational control group historical  ith omen ho did not receive additional 

ri en information about FP other than that provided orally by the oncologist and or 
gynaecologist. e hypothesise that omen ho have not received additional information 
besides a counselling consultation  report more decisional con ict  less kno ledge   and 
orse preparation for DM. 

Methods
Participants
Eligible participants for the C  ere female breast cancer patients stage I III  ho ere 
in prospect of receiving chemotherapy treatment  and ho ere eligible for FP. Patients 
had to be aged bet een  years old  to have su cient kno ledge of the Dutch 
language  and internet access email at home to be able to vie  the DA and to complete 
online uestionnaires. 
 Eligible patients for the usual care group ere omen aged  years  ho 

ere diagnosed and treated for breast cancer in one of the participating medical centres  
in the year before their medical centre started recruiting patients for the EEP study.
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Study design
he study design as a multicentre randomi ed controlled trial  ith randomi ation 

bet een informational brochures about FP only or a eb based DA in addition to 
informational brochures  strati ed by medical centre. Additionally  results from both 
groups ere compared to an observational  usual care group. he study as approved by 
the Medical Ethics Commi ee of eiden niversity Medical Centre P . .

Procedure
Participants ere invited for the study by their surgeon  oncologist or breast cancer nurse 
soon a er diagnosis of breast cancer and before they ere referred for counselling about 
FP. Additionally  some speciali ed gynaecologists and fertility specialists invited patients as 

ell as long as the nal decision about FP as not taken yet . 
Eligible patients received an envelope containing an invitation le er  a study 

brochure  a general brochure about breast cancer and fertility  a decline form and a return 
envelope. Patients either signed up themselves  or let their breast cancer nurse clinician 
sign them up. A er signing up  they received the baseline uestionnaire by e mail. All 
patients gave their informed consent prior to their inclusion in the study. andomi ation 
took place a er completion of the baseline uestionnaire ith either a link to the DA 
or to the brochures. All brochures ere also publicly available  since e did not ant 
to ithhold relevant information for patients ho did not participate in this study. Most 
participating medical centres handed out the brochures to all eligible patients  including 
those in the DA group. espondents received a  euro incentive for completing three 

uestionnaires. 
enty si  medical centres in the etherlands recruited patients for this study  

of hich  included patients. hree centres additionally recruited patients via their 
gynaecology department one centre via gynaecology only . Data ere collected bet een 
une  and December . ith the incidence for breast cancer in young omen 

in the etherlands being almost  omen a year  e e pected to be able to include 
enough participants to nd small e ects in decisional con ict Cohen s d .  .  

.  bet een randomi ation groups ithin  months. A er  months e stopped 
randomi ation for reasons of funding.
 omen in the additional usual care group ere sent invitations by mail  including 
the uestionnaire  a decline form and a return envelope. hey ere asked to complete 
one uestionnaire  similar to the  uestionnaire  for hich they received a  euro 
incentive. Data ere collected bet een anuary and une .

Measurements
utcomes ere assessed ith online self reported uestionnaires at baseline   
eeks later  since e then e pected a decision to have been made  and  months 

a er diagnosis  since e e pected omen to be able to look back at the decision from 
this time on . 

Socio-demographic age  marital status  parity  child ish  religion  ethnicity  
and education  and medical characteristics date of diagnosis  treatment  past fertility 
problems  FP preference and uptake . 

Decisional conflict as measured ith the item Decisional Con ict cale  DC  
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including its subscales DM uncertainty  informed DM  values clarity  DM support  e ective 
DM  validated for a Dutch population . he items are measured on a point ikert 
scale ranging from  totally disagree  to  totally agree .  otal scores range from .  
A higher score indicates more decisional con ict. Cronbach s α of the total decisional 
con ict scale  as . .

Knowledge about FP as measured ith  statements about FP  ith ans ering 
categories true  false  or do not kno  for e ample  Cryopreservation of embryos is 
possible until the age of  true  ith ans ering categories true  false  or do not 
kno . otal scores range from .  Cronbach s α of the kno ledge scale  as . .

Preparation for decision making as measured ith the item Preparation for 
DM scale  about the e tent to hich the available information as su cient to decide 
about FP. Ans ering categories ere a  point ikert scale ranging from  not at all  to  
very much . otal scores range from .  Cronbach s  for the scale as . . 

Risk perception as measured ith one item asking respondents to indicate on a 
 point scale ho  large do you think your risk is to lose your fertility due to chemotherapy 

treatment   very lo  very high . 
Reproductive concerns ere measured ith a Dutch version of the eproductive 

concerns scale Garvelink et al submi ed . he Dutch version of the scale 
consists of  of the  original items  measured on a point ikert scale ranging from  
not at all  to  very much . otal scores range from .  Cronbach s   as . .

Decisional regret ith regard to decisions related to FP as measured ith a 
item decision regret scale  adapted to the FP decision. Items ere measured on 

a point ikert scale ranging from  totally disagree  to  totally agree . otal scores 
range from .  egret as measured at  and . At baseline e measured anticipated 
regret  since e did not e pect anyone to have made the decision yet. Anticipated regret 

as measured ith  items asking a er the e tent to hich omen e pected to have 
regret if they did did not pursue FP no  hen they ould ould not appear to be fertile 
a er cancer treatment a er van Di k et al . Cronbach s α of the decisional regret 
scale  as . .

Symptoms of anxiety ere measured ith the item subscale an iety of the 
ospital An iety and Depression cale AD  . A higher score indicates more an ious 

symptoms. Cronbach s alpha as good  . . 
 Use of the study materials Individual ebsite statistics used. e measured time 
spent on each page and on the total DA  and number and type of pages vie ed during the 
visit. 

Analyses
o perform analyses on as many participants as possible  missing data on outcome 

measures at  and  ere handled using Multiple Imputation . his procedure 
uses linear regression to estimate a value for missing data on continuous variables  
using the other variables as predictors. e used data on randomi ation  risk perception  
reproductive concerns score  kno ledge  preparation for DM  an iety  decisional con ict 
score as predictors in the imputation model. Data ere imputed  times  and combined 
using ubin s  rules for multiple imputation . 

Di erences bet een participants ho completed all measurements and those 
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ho missed measurements ere calculated ith Mann hitney or ilco on rank sum 
tests continuous outcomes  and  tests ordinal categorical outcomes  bet een 
baseline characteristics. 

Due to the small number of participants e used nonparametric tests for all 
statistical analyses. Data analyses ere done ith P  .  for indo s. utcomes ere 
considered signi cant hen p . . Means M  and standard deviations SD  or medians 
Mdn  point estimates and p values are reported.  

Di erences bet een randomi ation groups ere calculated using Mann hitney 
continuous outcomes  and  tests ordinal categorical outcomes . Di erences bet een 

measurement moments ere assessed ith the ilco on signed rank tests. E ect si es 
ere calculated as Cohen s d d n .

 Di erences bet een the three groups secondary analyses  ere analysed using 
ruskall allis tests  using Mann hitney tests for post hoc analyses. 

Results 
Respondents RCT

hirty si  patients participated  of hom si  did not start the baseline uestionnaire  
t o gave no informed consent and t o did not complete the baseline uestionnaire and 
could therefore not be randomi ed. Finally   omen response rate  completed the 
baseline uestionnaire and ere randomi ed to brochures n  or the DA n  Figure 

. Eleven omen ere invited a er they had spoken to a gynaecologist   omen before 
ust a er seeing an oncologist surgeon . 

In both groups  omen  completed the  uestionnaire  and respectively 
  and   omen completed the  uestionnaire Figure . omen ho 

completed all uestionnaires ere some hat higher educated p .  than omen ho 
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.

ther ise  e did not nd di erences bet een omen ho did or did not 
complete all uestionnaires ith regard to socio demographic characteristics  or baseline 
outcome measures. Data on relevant outcome measures ere therefore imputed for 
missing data at  n   and  n .
 At baseline  there ere no di erences ith regard to socio demographic and 
medical characteristics bet een the randomi ation groups able . omen ho received 
brochures had lo er risk perception p .  hen compared to omen ho received the 
DA  other ise there ere no di erences. 
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Differences between women who received the DA or brochures
Use of the informational sources

enty one omen reported to have used any of the brochures about FP   
missing  able . Five omen used all available brochures. f the  omen ho ere 
randomi ed in the DA group  seven logged in to the DA  of hom  used the CE. Mean 
time spent on the DA as  minutes    minutes . omen vie ed on average  of 
the  informational pages range  and  of the  CE pages  some pages ere 
vie ed more than once . 

Preferences and decision making
At baseline  omen  had a preference regarding FP. At   omen  
reported to have a preference  and  omen  to have made a decision. At  all 

omen n  reported to have made a decision about FP  ten omen chose not to 
pursue FP   cryopreserved embryos  one cryopreserved oocytes  and 
one cryopreserved both oocytes and embryos . here ere no di erences in choices 
bet een study arms. Five omen  mentioned not to have had a choice in this.

Decisional conflict, Knowledge, Preparation for decision making
omen ho received brochures perceived DM at  as more e ective an informed  

values based decision that is likely to be implemented  and ith hich they are satis ed  
than omen ho received the DA in addition to brochures .  versus .  p . . At  
there as a trend to ards more Decisional Con ict in the DA group  versus  p . . 

ther ise there ere no signi cant di erences able .
ith regard to kno ledge  e found a signi cant di erence bet een baseline 

and M .  p .  d .  and baseline and  M .  p .  .  indicating 
a relative kno ledge increase of . here ere no differences bet een the groups 

ithin measurement moments. 
here ere no signi cant di erences in preparation for DM bet een groups at 

. At  there as a trend to ards be er preparation for DM in the brochure group  
versus  p .  able .

Regret 
here ere no signi cant di erences in anticipated regret bet een measurement 

moments  nor ere there di erences in regret bet een groups. For both groups  there 
as a trend for a minor increase in regret bet een measurement moments  and  
M .  p .  d . . At baseline  both groups anticipated more regret hen not 

undergoing FP and turning infertile  than hen undergoing it and remaining fertile 
indicating that it had not been necessary to pursue FP . Anticipated regret at baseline 
as correlated ith deciding to undergo FP at  pearman s ho .  p . .  Decisional 

regret at  as correlated ith scores pearman s ho .  p . . hen comparing 
omen ho opted for FP to those ho did not  e found that those ho did not opt for 

FP reported higher regret scores at  .  versus .  p .  d .  and   versus 
.  p .  d . . 
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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 
here ere no signi cant di erences bet een groups or measurement moments ith 

regard to reproductive concerns or risk perception able .  
evels of an iety decreased signi cantly from baseline to  p  d .  and to 

 p .  d . .  here ere no di erences in an iety bet een groups at  but at 
 omen ho received the DA had signi cantly higher an iety scores than omen ho 

received brochures only .  versus .  p . able . 

Comparison with usual care 
Forty omen ho received usual care ere approached  t enty t o responded 

 of hom  ere eligible. Additionally  t o omen completed the uestionnaire 
spontaneously online. 

omen in the usual care group n  ere comparable to the other groups 
ith regard to socio demographic characteristics  although  more omen reported to be 

religious. hey opted less o en for FP  nine omen chose to ait and see  and one 
chose to cryopreserve embryos  able .  

omen in the brochure group M .  and omen in the DA group M .  
reported be er kno ledge than omen in the usual care group M .  p . . 
Furthermore e found di erences in decisional con ict M .  p .  and values 
clarity M .  p .  ith omen ho received brochures scoring be er than usual 
care  and in decisional support p .  ith both omen ho received brochures M .  
or the DA in addition to brochures M .  scoring be er than usual care M . . 
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Discussion
omen in our sample e perienced  relatively lo  levels of decisional con ict  ith 

indication of slightly less e ective decision making at  and higher levels of decisional 
con ict at  in omen ho received the DA in addition to brochures  compared to omen 

ho received brochures only Cohen s d . . Mean levels of decisional con ict in the DA 
group ere only lo  to moderate . Perhaps these omen felt there as not be much 
to be decided  over  of the omen in our study mentioned they did not e perience 
a choice in this decision. Moreover  the preferred FP option as o en determined by 
a oman s possibilities in combination ith the highest possible success rates . he 
di erence bet een the arms is in contrast to hat e e pected based on other DA 
evaluations. For e ample  a revie  by tacey et al  found a medium bene cial 
e ect Cohen s d .  of more detailed compared to simpler DAs ith regard to decisional 
con ict in several screening and treatment decisions . o ever  the decision about 
FP is a di erent type of decision hen compared to screening  or treatment decisions. 
Future fertility is important for many omen  and the decision about FP has to be 
made in a di cult and short  time frame ith competing demands from other medical 
decisions related to surviving the cancer . E plicit confrontation through a DA 
may therefore increase decisional con ict in case of FP. o ever  Peate et al  
compared a fertility related DA a C  booklet ith information and values clari cation 
e ercises  to usual care  and found less decisional con ict in the DA group Cohen s d . . 

his could indicate that the di erent formats of their and our DA eb based or on paper  
may have an impact . Further  the design and content of our DA may have already 
suggested a di cult decision to the omen in an implicitly normative ay . Indeed  

e only found signi cant di erences in decisional con ict e ective DM  at  and not 
in the longer term . Furthermore  all FP options are mentioned in the DA  hich ill 
not be optional for all patients. For some patients the availability of information about 
irrelevant options might be confusing  hile others ant to see as much information as 
possible. A similar phenomenon has been found before in a study in abdominal aneurysm 
patients  in hich a DA ith more  information about treatment options resulted in 
fe er patients ho ere able to decide . Additionally  a slight increase in decisional 
con ict is not necessarily disadvantageous . his may for e ample also indicate that 

omen are strongly involved in the decision . 
tudies have found a role for personality in the preferred amount of information  

i.e. having a blunting information seeking style as related to less  DA use Garvelink et 
al submi ed   and neurotic and conscientious personalities ere related to more 
uncertainty and less perceived DM support. hese di erent information needs suggest the 
need for tailored information. It is possible that some omen may have more bene t from 
DAs than others  but in our small sample si e e ere not able to evaluate this. Moreover  
in this study the randomisation dictated hich information patients should use  but it is 
possible that patients  ould have chosen for or bene ed from other information had 
they been able to choose their o n information source.  he recruiting clinicians indicated 
that indeed some patients did not ant to participate  because of the possibility that 
they ould be randomi ed to the brochures. Additionally  a ma ority of omen in this 
study mentioned that they considered the information of the fertility e pert to be most 
relevant in DM . herefore  besides additional ri en information  referral to a fertility 
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e pert for counselling about FP is still of utmost importance. Moreover  the aim of our DA 
and brochures as to prepare omen for a counselling consultation ith a gynaecologist 
or fertility specialist. Information provision about FP has been found to be important 
throughout the process of DM  during and a er treatment  hich can be facilitated 

ith these brochures and DA as they are available at all times. In clinical practice  patients 
should be able to choose bet een available informational sources and choose hen the 
informational sources are used prior to  during  or a er the consultation . 

he bene t of additional information is clear  since both information sources led 
to a signi cant increase in kno ledge bet een baseline and follo up Cohen s d .  
comparable to the increase in kno ledge that as reported by Peate et al . 

nlike other studies  the kno ledge scores in our study did not di er bet een 
groups. o ever  the information in the brochures and DA as highly overlapping  and 
the ma ority of omen in both randomisation groups read the brochures. Moreover  
compared to usual care  e did found higher kno ledge scores in omen ho received 
either brochures or the DA .

ome important limitations must be taken into consideration in interpreting 
these results. ur sample si e is very lo . Fe er patients than anticipated ere eligible 
for the study a ma ority of ne ly diagnosed patients had complete families or no desire 
for children  and the combination of the di cult timing in hich patients had to be 
invited  the increasing number of studies for breast cancer patients  and the burden of a 
cancer diagnosis made recruiters sometimes hesitant to invite patients  or made patients 
un illing to participate. Due to the small sample si e  results are based on non parametric 
tests only  and e had not enough po er to control for possible confounders. herefore 
e isting baseline di erences bet een groups should be kept in mind in interpreting the 
results. Additionally  e did not ad ust for medical centre or department through hich 
patients ere invited  although it could have made a di erence hether somebody is 
invited via their oncology department early in the tra ectory  or via their gynaecology 
department shortly before  or even a er counselling . 

It should be noted though  that despite small sample si es e ere able to sho  
some important signi cant di erences bet een the groups. he lo  number of participants 
as ell as the overlapping information in  and use of  the brochures and DA  made us 
decide to add an e tra observational control group of  omen ho did not receive 
information. o important di erences ith regard to socio demographical characteristics 

ere found bet een these omen and the randomi ed omen  but caution should be 
adopted in interpreting results of comparisons  since these omen ere not randomi ed. 

In conclusion  the results of this study indicate a bene cial e ect ith regard to 
kno ledge and decisional support of receiving either brochures or a DA in addition to 
brochures  compared to usual care. Brochures ere also bene cial ith regard to reducing 
decisional con ict compared to usual care  but e plicitly clarifying ones values ith the DA 
seemed to introduce slightly more decisional con ict than reading brochures. 

Practice implications
It is of utmost importance that patients are o ered timely information about FP in 
addition to counselling. he DA as ell as brochures improved kno ledge and had no 
disadvantageous e ects  and can thus be used to inform future patients. o ever  since 
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use of the DA slightly increased decisional con ict  additional assistance in DM during 
counselling consultations  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 ualitative needs assessment   intervie s ere conducted ith patients ho 
had received a counselling consultation and made a decision about fertility preservation 
FP  in the past. omen reported being generally satis ed ith all aspects of information 

provision and decision making about FP  but more in depth ans ers brought to light 
that the information as not al ays timely  the information as not al ays correct  
communication bet een hospitals or members of di erent specialties as poor and 

omen had the feeling that assertiveness as necessary to receive all relevant information. 
uggestions ere made to develop informational materials brochures  ebsites  for 

patients and checklists for clinicians.  

Chapter 3: Development of a decision aid about fertility preservation for women 
with breast cancer in the Netherlands. 

his chapter se uentially reported on all stages of the development of a decision aid 
DA  about FP  involving patients  clinicians  and healthy omen. he DA as developed 

according to the International Patient Decision Aid tandards IPDA  criteria for evaluation 
of recommended content and development processes for DAs. Content of the DA as 
determined by a multidisciplinary team of clinicians  researchers  ebsite developers and 
te t riters. he initiative to develop a DA as elcomed by patients and clinicians  and 
the proposed DA as deemed acceptable. ith input from patients and clinicians  some 
adaptations ere made to the dra  DA in order to improve understanding  navigation or 
presentation. he DA as then understandable for both less and more highly educated 

omen  as both groups had signi cantly improved kno ledge about FP a er vie ing the 
DA. esults led to a nal DA to be used in patient populations ith ne ly 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 study  patients  clinicians and nurses ere gathered in an e pert panel a Delphi 
panel  a er the Greek racle  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 

hen  by hom  and for hich patients . All participants thought information provision 
about FP as important. Agreement as reached that all eligible patients should be 
provided ith general information about FP irrelevant by hom  soon a er diagnosis  
and receive more detailed information from a fertility specialist at a later moment. Further  
the procedure should be tailored to the individual and the situational conte t as much as 
possible. Potential end users ere motivated to use the DA in practice.

Chapter 5: Values clarification in a decision aid about fertility preservation: does it 
add to information provision?  

his chapter reports on t o e periments ith t o di erent samples of healthy participants 
ho ere asked to make a hypothetical decision about FP. he rst assessed the e ect of 
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a DA ith and ithout values clari cation e ercise CE . he second as an e pansion 
of the rst  to assess hether personality characteristics and information seeking styles 
in uenced DA use and e ectiveness. se of the DAs increased kno ledge  especially for 

omen ho used the DA more thoroughly  highly conscientious omen and omen ith 
a more monitoring information seeking style. Information seeking style a ected DA use 
high blunters vie ed fe er pages  but not CE use. Personality traits had some e ect on 

aspects of decisional con ict neurotic omen felt more uncertain and less supported in 
decision making  conscientious omen  on the contrary  felt more certain . here ere no 
indications that use of  the CE as bene cial for kno ledge or decisional con ict.  

Chapter 6: Psychometric properties of the Reproductive Concerns Scale in three 
populations of women. 

his chapter describes the psychometric properties of a Dutch version of the eproductive 
Concerns cale in omen ith breast cancer  omen ith fertility problems and healthy 

omen. esults sho ed that the scale as ell able to di erentiate bet een di erent 
groups of omen kno n groups construct validity  as related to theoretically related 
constructs construct validity  measured reproductive concerns on a coherent scale 
reliability  and as stable over a period of t o eeks re test reliability . All psychometric 

properties ere comparable in breast cancer patients and omen ith fertility problems  
indicating generali ability and ustifying 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. 

his chapter describes the e ects of the DA in addition to brochures  compared to 
brochures only  on decision making about FP in ne ly diagnosed breast cancer patients. 
Additionally  results ere compared ith those in omen ho received usual care no 
additional ri en information . Both informational sources brochures and DA  led to 
increased kno ledge. here as a trend to ards some hat increased decisional con ict 
in the DA group hen compared to brochures  but decisional con ict seemed even higher 
in the usual care group. his indicates a bene cial e ect of receiving any additional 
information ith regard to kno ledge  but increased decisional con ict a er using the DA 

ith e plicit values clari cation e ercise. 

General discussion
he main purpose of this thesis as to study the needs of breast cancer patients ith 

regard to information provision about fertility preservation FP  and to assess hether 
these ould be ful lled by a eb based decision aid DA  about FP. e have developed 
a eb based DA ith input from various stakeholders  and assessed hether use of 
the DA and one aspect of the DA i.e. a values clari cation e ercise  CE  ould lead to 
more kno ledge and be er decision making outcomes assessed in healthy omen and 
patients . Additionally e have assessed for hich omen the DA could be most e ective 
assessed in healthy omen .

Based on the results of the studies in this thesis  as summari ed before  there 
are t o important themes that need further discussion  rst  the actual value of a DA 
above and beyond educational brochures in case of FP  and second  the value of values 
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clari cation e ercises to facilitate decision making in general. Before these themes are 
further discussed  some important limitations are discussed  hich are important to 
consider in interpreting the results of this thesis. ubse uently  recommendations are 
made ith 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 chapters  there are some important strengths and limitations of the studies in 
this thesis that e ould like to mention here in detail. 

o strengths are the application of di erent research designs to ans er di erent 
research uestions ualitative intervie s  a Delphi panel  a cross sectional study 
and C s  and the inclusion of various types of participants patients ho had made a 
decision about FP in the past  ne ly diagnosed patients  participants ithout cancer and 
clinicians . he application of di erent research designs allo ed us to rigorously study our 
proposed aims ith the most suitable research methods. ualitative studies are kno n 
to be a good design to e plore a eld of hich not much is kno n yet ideal for a needs 
assessment  chapter 2  hile more uantitative studies are a good design to uantify 
e ects pilot and validation studies  e ect evaluations . he Delphi panel chapter 4  

hich combined ualitative and uantitative methods  has been proven a good method 
to reach agreement among di erent kinds of e perts . ithin uantitative designs 

e di erentiated bet een retrospective designs cross sectional  allo ing us to assess 
predictors for reproductive concerns chapter 6  and prospective designs to evaluate 
e ectiveness of our DA in C s chapter 5, chapter 7 . he variety of participants is a 
strength  since it increases the generali ability of results  but also a eakness  since the DA 

as originally developed for patients  it is therefore possible that results ould have been 
di erent if ne ly diagnosed patients had been included in all studies for e ample ith 
regard to measures related to decision making  hypothetical and actual decisions are not 
the same chapter 5 . easons for not only studying needs and e ects in ne ly diagnosed 
patients ere either practical  i.e. sample si es can be larger ith healthy controls or 
e patients than ith ne ly diagnosed patients chapters 2–6  and e patients ere 
thought to add more to the development of ne  materials because of their e perience 

ith information provision and deciding about FP chapter 2-4   or ethical hen patients 
are not thought to bene t from a study it is unethical to include them  chapter 5 . In 
many cases one can include healthy sub ects to study speci c aspects of interventions in 
controlled e periments chapter 5  as long as actual e ect evaluations are conducted in 
actual patients for hom the intervention as developed originally chapter 7 .  

here ere some ma or limitations as ell. In the development of the DA about 
FP  e involved stakeholders as much as possible chapter 2–4 . his improved the uality 
of the information and likely contributed to future  implementation of the information 
provision  but it also led us to compromise the research design in chapter 7 . Especially 
in research on information provision for patients  con icts of interest might e ist bet een 
researchers and clinicians. esearchers aim to conduct rigorous research  ith conclusions 
about the e ectiveness of ne ly developed information as an endpoint  hereas clinical 
stakeholders ust ant to use the available materials to inform their patients as uickly 
as possible. herefore  even though for years clinicians have o ered only limited verbal 
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information about FP to their patients  it seemed from a clinical point of vie  ethically 
unsound to ithhold information materials about FP that are considered be er than usual 
care from a subsample of patients i.e. omen randomi ed to the control arm . ence  in 
addition to the DA e developed educational brochures about FP for the control group and 
broadly distributed them to hospitals throughout the country. he paper brochures and 

eb based DA contained the same information about FP options and similar information 
about cancer treatments and their impact on fertility  but the DA additionally contained 
background information about normal fertility and an e plicit values clari cation e ercise. 
Further  brochures ere linear  but in the DA patients could choose their navigation 
method and decide for themselves hat proportion of the information to read. Although 
this compromise made clinicians more illing to participate in the trial  from a research 
perspective it had some disadvantages. For e ample  by o ering both arms information 
that is thought to be good brochures  or be er DA  e compromised the po er of 
our study. E ect si es ere e pected to be very small  ith the conse uence that large 
participant numbers ere re uired to detect an e ect. ering good information to both 
study arms in chapter 7 also led to une pected results. For e ample  it resulted in the 
situation that omen in both arms had read the brochures. his may have in uenced their 
DA use and it prevented us from speci cally studying the e cacy of the DA compared to 
brochures  but then it also facilitated the implementation of both informational sources 
brochures and DA . uckily  by addition of an observational control group to the C  

consisting of omen ho received usual care  e ere also able to evaluate some e ects 
of both developed information materials.

astly  a ma or limitation  hich as a problem in all uantitative studies in hich 
e aimed to include breast cancer  patients chapter 6–7   as the di culty recruiting 

young omen ith breast cancer that ful lled the inclusion criteria for our studies. A 
ma ority of ne ly diagnosed patients had complete families or no desire for children  and 
the combination of the di cult time during hich patients had to be invited  the increasing 
number of studies involving breast cancer patients and the burden of a cancer diagnosis 
made recruiters sometimes hesitant to invite patients  or made patients un illing to 
participate. 

The sense or non-sense of a DA about fertility preservation 
Especially in the case of preference sensitive medical decisions it is important that 
patients are a are of all treatment options and their bene ts and risks  so that patients 
can form preferences and  together ith the clinician  decide hat the best treatment 
option is  i.e. shared decision making DM . DAs have been developed for many such 
decisions and have been found to be e ective ith regard to increasing kno ledge on the 
sub ect and reducing decisional con ict  leading to more realistic e pectations ith regard 
to the treatment and a higher percentage of patients ho are able to make a decision 

. ence  for the preference sensitive decision of hether or not to pursue FP  e also 
developed a DA. 

esults of this thesis sho  that the eb based DA ith CE about FP as a 
good means to inform patients about FP. Both in actual patients chapter 7  and in 
healthy participants chapter 3, chapter 5  a medium to large increase in kno ledge as 
found from using the DA. o ever  other developed informational sources DA ithout 
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CE  brochures  hich contained similar information about FP but less background 
information  and no CE  seemed ust as good for kno ledge increase chapter 5, chapter 
7 . Moreover  from the addition of a historical control group ho received no ri en  
information besides a counselling consultation  it became clear that in fact any additional 
information as bene cial ith regard to kno ledge increase  compared to receiving only 
a counselling consultation. 

he DA as developed not only as an informational source but also as support in 
decision making  so e e pected that patients ho received the DA ould be be er able 
to decide about FP than those ho only received brochures about FP  since other studies 
have reported such e ects of DAs . For e ample  pooled results of the revie  by 

tacey et al  indicated that in several screenings and treatment decisions  e plicit 
DAs ere more likely to achieve informed  values based decisions than other DAs  
and that more detailed DAs led to less decisional con ict compared to simpler DAs . 
Additionally  a previously developed DA about FP a C  booklet ith information and 
values clari cation e ercises  had bene cial e ects ith regard to decisional con ict and 
regret Cohen s d .  compared to usual care a general guide on early breast cancer 
development not speci cally about FP  . hen e compared our DA about FP to usual 
care  our results ere similar to those of Peate et al.  but compared to brochures 
our original design  decisional con ict slightly increased a er use of the DA chapter 7 . 

Moreover  in our study the e ects of brochures only and of DA in addition to brochures 
ere e ual ith regard to value congruence and percentage of omen ho ere able to 

decide chapter 7  but omen ho received brochures reported more e ective decision
making than omen in the DA group at  chapter 7 . econdary analyses in a group 
of patients ho received no additional information compared to patients ho received 
either brochures or the DA revealed that both informational sources increased the sense 
of being supported in decision making  but that brochures additionally led to more clarity 
about values. 

But hy ould a DA not ork in the case of FP  hen it has proven to be the tool 
of choice in other preference sensitive decisions  E planations might be sought in 

 characteristics of the decision about FP   characteristics of the DA layout  content  
addition of CEs  or  characteristics of the DA users personality  information seeking 
style  literacy . e ill discuss these possibilities one by one in more detail. 

First  it is possible that a DA has less bene t in the decision of hether or not 
to pursue FP because this decision is of a di erent type compared to other treatment 
decisions for hich DAs have been found e ective . It might even be uestioned to 

hat e tent there is a decision to be made in the case of FP. hen omen have a future 
desire for children and consider preserving their fertility  the FP option they choose seems 
merely determined by the e tent to hich a child is desired in combination ith the 
highest possible success rates chapter 1, chapter 7  and is o en dictated by the situation 
available time  risk of metastasis  and patient characteristics age  parity  having a partner 

or not . In other decisions for hich DAs have been found to be e ective  the possible 
treatment options are perhaps less dependent on patient and situational characteristics. 
Additionally  decision making and FP treatment if chosen  has to take place in the short 
and emotional period bet een diagnosis of breast  cancer and start of the oncologic 
treatment. ince many oncologists emphasi e the urgent need for oncologic treatment 
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rather than the option to pursue FP  patients may e perience too  much time pressure 
in decision making about FP. ence  omen may not al ays perceive the decision to 
undergo FP as an actual decision and may therefore not bene t from DAs that help them 
decide . 

Another factor that may e plain hy DAs are not al ays e ective may be the design 
and content of DAs ith CEs  in that they may suggest a di cult decision to patients in 
an implicitly normative ay  and thus increase the decisional con ict of users instead 
of decreasing it. tiggelbout et al  found a similar result in a study in patients ith 
an abdominal aneurysm  the DA in their study resulted in fe er patients that ere able to 
decide  and di erent preferences and choices regarding treatment . It is possible 
that the design and the mentioning of all available FP options in our DA is confusing for 
some patients  since it suggests that they can choose bet een all options  hich is not 
al ays the case. Also  not all patients may need or ant all possible information in order 
to make up their minds. In our population this seems not to be the case  ho ever chapter 
7  since a ma ority of the patients vie ed both the DA and brochures. 

Besides informational content  our DA consisted of an e plicit CE. In the 
development of this CE  important uality criteria and consideration of other research 

as incorporated to create a theoretically sound tool chapter 3  . o ever  the 
possible bene cial e ect of a CE in the stressful and short time that is available for 
decision making about FP is not clear for every patient  chapter 7  nor could it be 
proven in healthy omen chapter 5 . In the la er group  use of the CE led to more 
values clarity  more decision making support and more e ective decision making  but only 
compared to non use for omen ho ere able to use the CE first experiment, chapter 
5 . here as no di erence bet een omen ho used the CE and those ho did not use 
it because they ere not able to omen ho ere randomi ed to a DA ith information 
only . his indicates that in subgroups  the CE as bene cial. o assess psychological 
characteristics of these subgroups  a second e periment as conducted ith the same t o 
randomi ation groups information only versus information plus CE  in addition to a third 
condition information plus CE ith active referral to the CE . e assessed not only the 
e ectiveness of the DAs  but also the personality characteristics of the respondents. his 
e periment revealed several personality characteristics that ere related to DA use and 
its e ectiveness but as not able to con rm the bene cial e ects of using the CE that 

e had found before neither ith nor ithout referral to it  indicating that it might not 
have been the CE or DA alone that caused the earlier e ects  but possibly personality or 
characteristics related to omen s use of health related information second experiment, 
chapter 5 .  

hird  as already suggested in the previous paragraph  it is possible that DAs are 
bene cial ith regard to decision making  but not for every patient  hence pleading 
against the use of a one si e ts all approach . ther studies found possible roles 
for neuroticism  conscientiousness and monitoring and blunting in seeking medical 
information . In healthy participants e have found that omen ith blunting 
information seeking styles vie ed fe er informational pages and spent less time on the 
total DA chapter 5  . Additionally  more neurotic omen felt less supported and 
more uncertain in decision making  hereas conscientious omen felt more certain 
in decision making chapter 5 . o ever it is unclear hether these feelings of 
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uncertainty and support are merely traits of these omen  or are actually related to use of 
the DA. Although the e ect si es of the associations ith neuroticism ere small r .  
it could be an indication of a possible role for personality in the e ectiveness of a DA  
and an interesting starting point for future research. It is also possible that a oman s 
personality has a greater in uence on her decisional con ict than a DA does and thus 
modi es the e ects of the DA on decisional con ict chapter 5  . nfortunately 
our sample si e as too small to stratify by personality chapter 7 , or to assess e ect 
modi cation by personality. Moreover  it is kno n that especially neurotic omen are at 
increased risk of reacting ith feelings of depression to a negative event such as cancer  

. In our C  ith patients chapter 7  patients in the DA group had higher baseline 
depressive feelings than those in the brochure group data not shown  and felt less certain 
in decision making. It is possible that these omen ere more neurotic and therefore less 
certain in decision making  but not due to the DA. Additionally  patients  literacy may have 
an important role in the e ectiveness of DAs. ub analyses in the revie  by tacey et al 

 found that DAs ere mostly e ective in lo  literate patients . f the patients in 
chapter 7, a ma ority ere high literate data not shown  hich may have contributed to 
the limited bene cial e ects 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 CE in the DA about 
FP as not clear. he literature about many other DAs ith values clari cation methods 

CM  is also ambivalent ith regard to the e ectiveness of CM  some 
conclude CM are bene cial  others nd no bene cial or no signi cant e ects of CM. 
Additionally  e ectiveness of CM seems to di er in di erent study populations i.e. 
patient or healthy populations . 

A CE may suggest a deliberative decision making process  hile there is no 
consensus as to hether or not medical decisions should be made deliberately  by 
intuition  or both . In theory  deliberation ith CM  and analytical reasoning 
may not al ays be bene cial for decision making  since deliberation may overshado  
important intuitive feelings that are more di cult to formulate but may be ust as 
important in decision making . Intuition may play a more prominent role in medical 
decision making than is accounted for in many DAs ith CE . A combination of 
deliberation and intuition has been suggested to be bene cial for values clari cation  
possibly ith the addition of speci c encouragement for patients to become informed 
and learn about each option before they make a decision delayed decision making  to 
facilitate an unbiased process of preference construction . Additionally  in designing 

CM one could target potential stages of processing in decision making  representation of 
the options  pre selection of possible options  integration and evaluation of information 
about the options  selection of a nal option and implementation of the decision post
choice  . 

ecently  an entire issue of the ournal BMC Medical Informatics and Decision-
Making as devoted to updating the evidence regarding development of DAs  ith 
a ention paid to CM as ell . In this volume  some caution as added to the 
criterion that stated the need for addition of CM as obliged part of DAs in the previous 
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version of the IPDA  criteria. his criterion as a enuated due to the small number 
of evaluations of CM  and heterogeneity of outcome measures and e ects of CM 

. 
he ambivalent e ects of the CE in the di erent studies in this thesis  in addition 

to the inconsistent results in the literature  again emphasi e that the black bo  of CM is 
still not resolved. e do not kno  hat the e ective or ine ective parts of CM are and 
ho  e should best apply these in future DAs  if at all.

Further research
Development and maintenance of DAs re uires much time and resources nancial 
support  intellectual input . o ustify these investments  it is important to assess the 
e ectiveness of using DAs. e should not ust develop DAs for all preference sensitive 
decisions ithout rst kno ing hether  hen and ho  they are useful . o ever  
in conducting future studies on the e ectiveness of DAs  some important considerations 
should be taken into account. For e ample  future studies on the e cacy of DAs should 
be performed comparing the DA ith actual usual care  not comparing good ith be er  
like e did hen comparing the DA to educational brochures chapter 7 . herefore  e 
need to focus on research designs other than regular C s. Possible study designs might 
use a aiting list control group that ill receive the intervention later  or a stepped edge 
design . nfortunately  the aiting list solution is only possible for decisions in 

hich there is su cient time to decide  hich as not the case in the decision about 
FP  and stepped edge as not possible due to the large number of medical centres  
clinicians and departments and limited time to complete the study. But Peate et al  
compared their DA about FP ith usual care in a non randomi ed approach  similar to 
stepped edge  hich seemed to ork ell . ith this study design  the needs of clinical 
practice are met  since no information is ithheld from patients  ithout compromising 
the rigour of research. hen studies are merely designed as implementation studies  
efficacy of the materials cannot be studied. o ever  it is possible to assess effectiveness 
of the information materials and make a start ith implementation in the participating 
medical centres. For further implementation  e might need to engage other parties  for 
e ample health insurance companies  to cover the e penses of promoting and distributing 
the materials. A er all  they might also bene t from be er informed patients and more 
shared decision making DM  bet een patients and clinicians  since it may lead to more 
e cient and higher uality care . 

If future e periments con rm the role of personality and information seeking 
style in DA use  it might be important to stratify patients per personality trait in DA 
provision.  Individual patients may have di erent reasons for seeking information and 
di erent informational needs and preferences  hich additionally may change 
over time . his can be seen in the di erent information seeking behaviours of 
patients and healthy omen in using a DA about FP chapter 5, chapter 7  . hese 
research ndings  opinions of clinicians and psychological health  theories emphasi e the 
importance of tailoring information to patients needs  in general  as ell as for 
FP chapter 4-7 . o ever  more research is needed on ho  personality e ects DA use 
and e ectiveness  and ho  tailoring could best be done. Additionally  e need to conduct 
more large scale studies ith healthy participants to identify the e act roles of di erent 
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personality styles on information seeking and decision making.
CM are considered to be an important component of DAs. o ever  the best 

method for values clari cation is still not clear. herefore it is important that e continue 
to search for the best CM . ince clari cation of values occurs ithin the entire 
process of decision making from the initial diagnosis and mentioning of the treatment 
options to the moment that an actual decision is made   CM should not only be part 
of decision making tools  but values clari cation should be part of the clinical encounter 
as ell.  In determining hich kind of CM is best for a decision  CM should re ect 
e isting decision making theories  and e perimental studies should be conducted 
on aspects of CM both inside and outside the clinical encounter. 

he information and CM in DAs ought to prepare patients for a consultation ith 
a clinician and subse uent shared decision making e.g. by informing them and clarifying 
their values . An overarching purpose of DAs is thus to facilitate DM bet een patient 
and clinician. ince the DA in this study informed patients but did not necessarily improve 
decision making processes or outcomes for all patients  future research should focus on 
additional strategies for implementing DM  instead of only focusing on the use of DAs 
as a possible facilitator of DM. his DA might facilitate DM by informing patients  but 
actual DM is still something that takes place in the clinical encounter bet een patient 
and clinician. 

Clinical implications
e 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 decision making  thus 
indicating a role for both as informational sources. ot enough omen used the DA and 

CE to a ach strong conclusions to their e ectiveness. o ever  in the future  brochures 
might become old fashioned  and all relevant medical information should at least also  
be accessible via the internet in order to reach all patients. ince it is kno n that many 
breast cancer patients use the internet to ful l other information needs e.g. ith regard to 
their primary treatment   it seems a logic location for patient information regarding 
FP. ne can place a large amount of information on the eb  hich is easy to update  and 
patients can access it at any time and from any here. ence  despite indications of a 
slight increase in decisional con ict from the DA compared to the brochures in this thesis  
online information ill likely be the future for informing patients about FP options  thus 
ustifying implementation of both materials as informational resources .  Moreover  

since di erent patients seem to have di erent information needs and information seeking 
styles it is important to o er them a choice bet een all available information sources  or 
to tailor the information. o ever  caution should be adopted in tailoring the information 
based on clinicians  perceptions of hat patients ant or need  instead of actual 
assessment of these needs. 

nfortunately  availability of online  DAs is not enough to achieve their routine 
use . e kno  from other studies that if no a ention is paid to implementation 
strategies  many e ective  DAs are not used in practice a er the research period is over  
because clinicians no longer refer to them . Implementation models emphasi e the 
need for thorough assessment of current procedures and ho  an intervention ts in  
including the acceptability of users and situational conte t . ence  in order to 

Proefschrift 6-5-14 groene tab-5mm.indd   146 6-5-2014   15:09:44



facilitate implementation of the DA and brochures in clinical care  e conducted a pre
implementation study. Aims of this study ere to create a areness of the DA  to increase 
health care professionals  and patients  motivation to use it and to assess the best 
procedure of implementing it in clinical practice  thereby taking into account barriers and 
facilitators chapter 4 . Involving stakeholders in the development and implementation 
of an intervention is an important step in the actual implementation of an intervention 

. o facilitate national implementation of the DA and create a areness of the DA 
throughout the country  e included medical centres in all regions of the etherlands  
many clinicians and many clinical departments in the C  chapter 7 . Additionally  e 
used an e ectiveness design instead of e cacy  to assess the e ect of the DA chapter 
7  hich facilitates implementation by embedding the intervention handing out the DA 
or brochures  in regular clinical practice. nfortunately  due to the lo  number of eligible 
patients that could be included in the trial chapter 7  o ering the DA has probably 
not yet become a routine. ence  in the long run  time has yet to prove hether our 
implementation strategies ere su cient 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 bene t from 
improved information about FP. his thesis focused on information provision to breast 
cancer patients only  but information provision has to be improved for other types of 
cancer as ell  herefore e are already in the process of developing a generic ebsite 

.kankerenkinder ens.nl  in order to adapt the information on the  DA for breast 
cancer patients to a broad range of cancers hose treatment compromises fertility  and 
thereby also to di erent kinds of patients men and children in addition to omen . 

ot only patients  but also clinicians have mentioned that they ould like more 
kno ledge and information sources about FP chapter 4  . his is important for them 
to be able to be er support patients in decision making. In order to inform clinicians  as 

ell as to have patient information available in another format  e are no  in the process 
of developing a generic educational application app  about FP for both patients males  
females and children ith various types of cancer  and clinicians. his tool can be used in 
the counselling consultation as ell as at home  and is another step to ards improving 
information provision about FP. 

ith the availability of di erent informational sources e can tailor the 
information provision  as much as possible  to individual patients  preferences. By 
developing information for clinicians as ell  e can make sure that all clinicians have the 
necessary information to be able to inform all their patients about FP  and have materials 
to hand out for patients.  

General conclusion 
he main conclusion of this thesis is that improved information provision as deemed 

necessary and that the DA about FP developed for this end is acceptable to patients  
nurses and clinicians and has bene cial e ects ith regard to kno ledge. Although e 
cannot say much about e ectiveness of the DA given our small sample si es  it seemed 
that ith regard to decision making  the DA slightly increased decisional con ict. he 
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method of choice to clarify patients  values is still not clear. 
In order to form values and preferences and make shared  decisions in the 

consultation ith the clinician  patients must be informed rst. he DA and brochures 
can therefore best be used as informational source. ince information seeking needs and 
e ects of DAs might di er for omen ith di erent personalities and given personal  
and situational characteristics partner status  age  disease stage  it is important to tailor 
the information provision as ell as the procedure timing  to patient needs as much 
as possible. E ects of DA use on the consultation should still be studied  as ell as the 
e ectiveness of the CE in a larger population. 

ith regard to the procedure of informing patients  it is important that clinicians 
have su cient kno ledge about FP and include information provision about FP as a 
standard agenda item in consultations ith young omen ith breast cancer. 
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Door betere overlevingskansen na borstkanker ordt de k aliteit van leven na behandeling 
steeds belangri ker voor pati nten. nvruchtbaarheid  of orgen over de vruchtbaarheid 
als gevolg van de behandeling van kanker  kunnen de k aliteit van leven negatief 
be nvloeden. Daarom is er steeds meer interesse in procedures om de vruchtbaarheid 
te sparen voorafgaand aan de behandeling van kanker fertiliteitspreservatie  FP . In 

ederland probeert men op dit moment de vruchtbaarheid te sparen door het invrie en 
van embryo s  eierstok eefsel of eicellen. elaas is de informatievoor iening over FP voor 
pati nten nog niet alti d voldoende. Dit proefschri  richt ich daarom op het evalueren van 
de informatiebehoe e van pati nten en het ont ikkelen en evalueren van een keu ehulp 
over FP en  aspecten daarvan oals een oefening voor het verhelderen van aarden  
voor borstkanker pati nten in ederland.

Algemene introductie
In Hoofdstuk 1 ordt de comple iteit van het beslissen over FP voor onge vrou en met 
borstkanker uiteenge et. De diagnose borstkanker hee  al een behoorli ke impact op een 
pati nt  maar voor veel onge vrou en komen daar de gevolgen van de behandeling op  
de vruchtbaarheid nog eens bovenop. an het ene op het andere moment is men pati nt 
en moeten er allerlei beslissingen orden genomen over borstsparende behandeling 
of amputatie  borstreconstructie  pruiken  gevolgen voor erk en priv  mogeli ke 
genetische aspecten  n of men de vruchtbaarheid il proberen te sparen voorafgaand 
aan de oncologische behandeling. In een emotioneel turbulente en eer korte periode 

ordt er ver acht dat een beslissing kan orden genomen ten aan ien van FP en ordt 
men geacht te eten a  of men een kinder ens hee  voor de toekomst  b  met ie men 
de e kinder ens eventueel hee  c  of men de vruchtbaarheid il proberen te sparen  en 
d  o a  op elke manier. mdat de FP opties vanuit medisch perspectief geli k aardig 
i n  hangt de beste beslissing vooral af van aarden of preferenties van de pati nt i.e. de 

beslissing is preferentiegevoelig . Daarom is het van belang dat de aarden van de pati nt 
orden meegenomen in de beslissing over FP  en dat pati nten actief meebeslissen met 

hun arts. iervoor is van belang dat een pati nt over k alitatief goede informatie beschikt 
en in staat is haar eigen aarden en voorkeuren te over ien en de e te communiceren naar 
de arts. Een instrument dat hier mogeli k bi  kan helpen is een keu ehulp. eu ehulpen 
kunnen bi voorbeeld folders  boek es  Cd roms of ebsites i n  die informatie beva en 
over het medische probleem  mogeli ke behandelopties inclusief niets doen  risico s en 
on ekerheden en een gebalanceerd over icht van de voor  en nadelen van de mogeli ke 
behandelopties. In het verbeteren van de informatievoor iening over FP kan een online 
keu ehulp mogeli k uitkomst bieden.

Deel I: Ontwikkeling van een keuzehulp over fertiliteitspreservatie
et eerste deel van dit proefschri  hoofdstuk 2, 3, 4  bestaat uit studies met betrekking 

tot de ont ikkeling van een keu ehulp over FP. Eerst hebben i  in kaart gebracht aar 
pati nten het meest behoe e aan hebben met betrekking tot informatievoor iening over 
FP hoofdstuk 2  vervolgens hebben i  een keu ehulp ont ikkeld hoofdstuk 3  en hebben 

i  onder ocht hoe de procedure van informeren van pati nten met de e keu ehulp vorm 
moet hebben in de klinische prakti k  en hoe het veld ertegenover staat hoofdstuk 4 .

Hoofdstuk 2 beschri  de resultaten van een studie naar de behoe en met betrekking 
tot de procedure van  informatievoor iening over FP  van borst kankerpati nten die een 
beslissing over FP moesten nemen in de aren dat er nog geen e tra informatievoor iening 

as. oe el pati nten over het algemeen aangaven tevreden te i n met de informatie die 
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e gekregen hadden  as de e niet alti d op ti d  klopte de informatie niet alti d en as de 
communicatie tussen iekenhui en en artsen onderling vaak slecht. Pati nten hadden het 
gevoel assertief te moeten i n om alle relevante informatie te kri gen. Een aanbeveling 
die erd gedaan om de informatievoor iening voor toekomstige pati nten te verbeteren 

as bi voorbeeld om informatiematerialen te ont ikkelen die pati nten elf thuis konden 
le en. En o geschiede. e besloten een online keu ehulp te ont ikkelen die pati nten 
vanaf elke locatie  op elk ge enst ti dstip ouden kunnen gebruiken.

Hoofdstuk 3 beschri  de ont ikkeling van de e online keu ehulp met alle daarbi  
behorende stappen fasen . De eerste fase as de ont ikkeling van de keu ehulp elf. De 
keu ehulp is ont ikkeld volgens de International Patient Decision Aid tandards IPDA  
criteria voor evaluatie van ont ikkeling van keu ehulpen en bestaat ener i ds uit tekstuele 
informatie aangevuld met illustraties  en ander i ds uit een e pliciete aarden elicitatie 
oefening. De tekstuele informatie is geschreven door een multidisciplinair team van clinici  
onder oekers  ebsite ont ikkelaars en tekstschri vers. De aarden elicitatie oefening 
is ont ikkeld in overeenstemming met literatuur en bevindingen van anderen. In de 
tweede fase  toen een concept versie van de keu ehulp klaar as  is de e voorgelegd aan 
pati nten die eerder voor de beslissing hadden gestaan om el of geen FP behandeling 
te ondergaan. Men ver elkomde het initiatief en aardeerde de keu ehulp elf. De tekst 

erd grotendeels als helder en invol ervaren  hoe el de hoeveelheid door sommigen 
als te veel en door anderen als te einig erd ervaren. Door middel van duideli ke kop es 
en ver i ingen naar andere bronnen hebben e geprobeerd voor iedereen de uiste 
hoeveelheid informatie te geven. De aarden elicitatie oefening vond men enigs ins 
ver arrend  dus met behulp van aan i ingen van pati nten is de e aangepast. In de 
derde fase hebben e de e aangepaste versie vervolgens voorgelegd aan lager en hoger 
opgeleide ge onde vrou en om te toetsen in hoeverre de kennis over FP toenam na het 
beki ken van de keu ehulp. Beide groepen hadden inderdaad signi cant meer kennis na 
het ien van de keu ehulp. Een laatste stap as  als deel van de Delphi studie uit Hoofdstuk 
4  te ki ken of een groep van pati nten  artsen en verpleegkundigen het eens kon orden 
over het ant oord op de vraag of de keu ehulp in i n huidige vorm acceptabel as als 
informatiebron voor onge vrou en met borstkanker met betrekking tot de inhoud  
vormgeving en lay out . mdat dit het geval bleek kon de keu ehulp vanaf dat moment in 
i n huidige vorm orden uitgereikt aan nieu  gediagnosticeerde borstkanker pati nten 

die voor de keu e staan om el of geen FP behandeling te ondergaan.

Hoofdstuk 4 beschri  een pre implementatie studie  aarin met behulp van 
een ogeheten Delphi e pert panel erd geprobeerd consensus te bereiken over de 
procedure aarmee de keu ehulp inge et kon orden om pati nten te informeren 

anneer ordt de keu ehulp gebruikt  door ie ordt de e uitgereikt en aan elke 
pati nten . Een dergeli ke studie is belangri k om barri res en faciliterende factoren 
voor de implementatie van een interventie in dit geval de keu ehulp  te achterhalen 
en de optimale procedure te bepalen om de implementatie o soepel mogeli k te laten 
verlopen  maar ook om eindgebruikers al ti dens de ont ikkeling te motiveren om een 
interventie te gaan gebruiken. aar aanleiding van resultaten van studies in andere landen 
ver ach en i  dat men terughoudend ou i n met het aanbieden van informatie aan 
alle pati nten die in aanmerking kunnen komen voor FP ongeacht lee i d  geslacht  of 
men een partner hee  seksuele geaardheid  iektestadium  maar dit bleek niet het geval. 
Men as het er over eens dat alle pati nten  kort na hun diagnose ten minste algemene 
informatie ouden moeten kri gen over FP onbelangri k door ie . p een later moment 
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kunnen i  van een fertiliteitse pert desge enst meer gedetailleerde informatie kri gen 
over de mogeli kheden. De e procedure moest o veel mogeli k orden afgestemd op de 
individuele en situationele conte t van de pati nt  omdat de e sterk kan verschillen tussen 
pati nten. Maar  informatievoor iening over FP vond men hoe dan ook belangri k  en men 

as gemotiveerd om de keu ehulp hiervoor te gaan gebruiken. 

Deel II: Effectiviteit van de keuzehulp
Met het tot stand komen van de keu ehulp  de positieve e ecten van de keu ehulp op 
kennis en de acceptatie door het veld erd het van belang om te onder oeken at de 
meer aarde van de aarden elicitatie oefening values clari cation e ercise  CE  
is in de keu ehulp  en of de keu ehulp ook e ectief is met betrekking tot kennis en 
belissingsambivalentie in pati nten die echt voor de beslissing staan om el of geen FP 
te ondergaan. et t eede deel van dit proefschri  hoofdstuk 5, 6, 7  bestaat daarom 
uit e perimenten met ge onde onge vrou en hoofdstuk 5  en met onge borstkanker 
pati nten hoofdstuk 7  en een observationele studie met ge onde vrou en en pati nten 
hoofdstuk 6 .

Hoofdstuk 5 beschri  t ee e perimenten die i n uitgevoerd met ge onde onge 
vrou en ie gevraagd erd een hypothetische beslissing over FP te nemen. Met het 
eerste e periment ilden i  onder oeken at het e ect van de CE in de keu ehulp 

as op kennis over FP en besluitvormingsambivalentie. Dit deden i  door een groep 
vrou eli ke studenten te randomiseren voor a  een keu ehulp met alleen informatie of 
b  een keu ehulp met informatie n met CE. De tekstuele informatie in de t ee versies 
van de keu ehulp as het elfde. De studenten kregen een script te le en aarmee i  ich 
moesten proberen in te leven in de situatie dat i  de diagnose borstkanker ouden kri gen 
en daarvoor chemotherapie moesten ondergaan met mogeli k negatieve gevolgen voor 
hun vruchtbaarheid. De arts vertelt hen vervolgens over FP mogeli kheden voorafgaand 
aan de behandeling en ver i st e door naar de keu ehulp om hier meer over te le en 
en een beslissing te nemen. Deelnemers kregen op dat moment een link naar een van 
de t ee typen keu ehulpen en hen erd gevraagd om een hypothetische  beslissing 
te nemen. it de studie bleek dat de deelnemers in beide groepen na het ien van de 
keu ehulp meer kennis hadden over FP ten op ichte van ervoor. De toename van kennis 
verschilde niet tussen beide groepen. lechts een minderheid van de deelnemers in de 
groep met een keu ehulp m t CE bekeek de CE  maar de deelnemers in de e groep die 
de CE gebruikten hadden minder beslissingsambivalentie dan de deelnemers die geen 
gebruik maakten van de CE de e deelnemers bekeken alleen de pagina s met tekst . 
Echter  interessant as dat er geen verschillen in beslissingsambivalentie aren tussen 
deelnemers die de CE gebruikten en deelnemers die de CE niet gebruikten omdat dit niet 
mogeli k as de groep die een keu ehulp met alleen informatie kreeg . Mogeli k aren 
er bepaalde persoonli kheids kenmerken of informatie oeksti len van de deelnemers die 
ervoor orgden dat men el of geen gebruik maakte van de CE en in elke mate  en die 
mede  bepalend aren voor de e ectiviteit van de CE. m de e hypothese te toetsen 

voerden i  een t eede e periment uit aarin e naast keu ehulp  en CE gebruik  ook 
persoonli kheidskenmerken en sti l van informatie oeken van de deelnemers onder ochten. 

ederom randomiseerden i  ge onde proefpersonen tussen a  een keu ehulp met 
alleen informatie en b  een keu ehulp met informatie en een CE  maar e voegden ook 
een derde groep toe c  die een keu ehulp met informatie en een CE kreeg en actief erd 
ver ocht de CE te gebruiken. it dit t eede e periment bleek dat ver i ing naar de 

CE orgde voor meer CE gebruik  maar dat geen van de persoonli kheidskenmerken 
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samenhing met CE gebruik. el vonden i  at betre  keu ehulpgebruik in het algemeen 
een associatie tussen een meer blunter  type informatie ont i kend  angstig voor grote 
hoeveelheden informatie  het beki ken van minder pagina s en het minder lang be ig 
i n met de keu ehulp. at betre  uitkomsten gerelateerd aan beslissingsambivalentie 

vonden i  dat neurotischere vrou en ich on ekerder en minder gesteund voelden in het 
beslissen en dat consci ntieu ere vrou en ich ekerder voelden bi  het beslissen. oe el 
de associaties ak aren  suggereren de resultaten van de e t ee studies dat er mogeli k 

el een rol is voor persoonli kheidskenmerken in het gebruik van keu ehulpen en het 
e ect daarvan op besluitvormingsambivalentie. Dit is een interessant aanknopingspunt 
voor vervolg onder oek. 

Hoofdstuk 6 beschri  de validatie van de oortplanting Be orgdheid chaal 
B  een meetinstrument vragenli st  dat meet in elke mate pati nten be orgd i n 

over hun vruchtbaarheid. De e vragenli st as ont ikkeld als Engelstalige vragenli st en 
is vertaald naar het ederlands aarna de psychometrische eigenschappen van de e 

ederlandse versie in drie groepen ederlandse vrou en konden orden onder ocht. 
Deelnemers aren borstkanker pati nten  vrou en met vruchtbaarheidsproblemen en 
ge onde vrou en  allen in de vruchtbare lee i d  aar oud . De factorstructuur van 
de vragenli st in een ederlands populatie bestond uit  factor aarop  van de  items 
uit de vragenli st laadden  met goede betrou baarheid Cronbach s alfa  .87 . De totale 
score op de e  B  items gee  de mate eer aarin iemand ich orgen maakt over 
de  vruchtbaarheid. Met de e B  totaalscore kon goed onderscheid orden gemaakt 
tussen de drie groepen vrou en kno n groups  construct validiteit  vrou en met 
vruchtbaarheidsproblemen maakten ich het meest orgen  gevolgd door borstkanker 
pati nten  en ge onde vrou en het minst. erder aren orgen over de vruchtbaarheid 
positief gerelateerd aan vergeli kbare constructen oals angst  depressie  en hulpeloosheid 
met betrekking tot het vruchtbaarheidsprobleem en negatief gecorreleerd aan acceptatie 
van het vruchtbaarheidsprobleem construct validiteit . Als laatste  kon een t eede 
meting aantonen dat de mate van orgen die de vrou en ervaarden stabiel as op korte 
termi n test hertest betrou baarheid . i  concludeerden  dat de ederlandse B  een 
valide en betrou bare vragenli st is om orgen te meten in een ederlandse populatie 
van borstkanker pati nten of vrou en met vruchtbaarheidsproblemen en daarom 
gebruikt kan orden voor etenschappeli k onder oek. In ons geval betekende dit dat de 
vragenli st kon orden gebruikt als een van de uitkomstmaten in de e ect evaluatie van 
de keu ehulp met borstkankerpati nten Hoofdstuk 7 .

Hoofdstuk 7 beschri  het e ect van de keu ehulp in combinatie met folders  over 
FP in een populatie van nieu  gediagnosticeerde borstkanker pati nten. oe el meer dan 

 Medische Centra pati nten ierven voor de e studie  hebben e slechts  pati nten 
kunnen randomiseren in anderhalf aar ti d. Dertien pati nten erden gerandomiseerd 
in de keu ehulp groep  en  in de foldergroep. mdat de folders tevens vri  beschikbaar 

aren in de centra en op internet  konden pati nten in de keu ehulp groep van beide 
informatiebronnen gebruik maken. Daarom is tevens een groep van  pati nten benaderd 
die behandeld aren voor borstkanker in de periode dat nog geen schri eli ke informatie 
voorhanden as en die dus alleen mondelinge informatie gekregen hadden over FP. 
Met name dank i  de e laatste groep konden e enkele interessante conclusies trekken. 
In een vergeli king tussen vrou en die f folders kregen f een keu ehulp en folders  
bleek dat beide groepen pati nten meer kennis hadden na het ien van de informatie  
maar dat men in de keu ehulpgroep enigs ins meer besluitvormingsambivalentie had. 
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ergeleken met vrou en die alleen mondelinge informatie kregen hadden beide groepen 
echter meer kennis en het gevoel meer gesteund te i n in de beslissing. De e resultaten 
suggereren dat beide informatiebronnen e ectief i n met betrekking tot het informeren 
van pati nten  maar dat de keu ehulp mogeli k tot iets meer beslissingsambivalentie leidt 
dan alleen informatiefolders. 

Algemene discussie
it de studies die i n uitgevoerd ten behoeve van dit proefschri  bleek de nood aak 

om de informatievoor iening over FP te verbeteren hoofdstuk 2  de acceptatie van 
de daarvoor ont ikkelde keu ehulp met CE onder pati nten en clinici hoofdstuk  3, 
hoofdstuk 4  en het e ect van de keu ehulp met betrekking tot kennis toename van de 
gebruikers hoofdstuk 3, hoofdstuk 5, hoofdstuk 7 . Echter  anneer de keu ehulp erd 
vergeleken met informatiefolders over FP  bleken beiden te orgen voor kennistoename 
en voor de perceptie gesteund te i n in het beslissen. Daarnaast bleek de keu ehulp 
te orgen voor meer beslissingsambivalentie dan de folders alleen hoofdstuk 7 . De 
e ecten van de CE aren minder duideli k  de e isselden tussen de verschillende 
studiepopulaties hoofdstuk 5, hoofdstuk 7 . Mogeli k hangt het e ect van de CE samen 
met persoonli kheidskenmerken of informatie oeksti len hoofdstuk 5 . 

p basis van de hierboven genoemde resultaten komen t ee thema s naar voren 
die verdere discussie behoeven. Allereerst kunnen e ons afvragen at de toegevoegde 

aarde van een keu ehulp in aanvulling op folders  is bi  beslissingen over FP  omdat 
de e ecten van de keu ehulp op kennis en beslissingsambivalentie niet beter aren 
dan van ge one informatie folders ie  de zin en onzin van een keuzehulp over FP . en 
t eede kan ter discussie orden gesteld at in het algemeen de aarde is van CEs om 
te helpen bi  het beslissen  ge ien o el de hierboven beschreven ambivalente resultaten 
met betrekking tot e ectiviteit van de CE in een keu ehulp over FP  als ook ambivalente 
resultaten in andere onder oeken ie  de waarden van waarden elicitatie methoden . 

De zin en onzin van een keuzehulp over fertiliteitspreservatie 
oe el onder oek hee  aangetoond dat keu ehulpen voor veel preferentie gevoelige 

beslissingen e ectief kunnen i n bi  het helpen beslissen  li kt dit voor de beslissing 
over FP misschien niet op te gaan. Immers  besluitvormingsambivalentie as hoger in 
pati nten die een keu ehulp gebruikten dan  pati nten die alleen folders gebruikten. 

oe el enigs ins verhoogde besluitvormingsambivalentie ook kan betekenen dat 
pati nten ich de beslissing aantrekken at logisch is  en er actief mee be ig i n at 
klopt in een keu ehulp met e pliciete aarden elicitatie oefening  neigen e er toch naar 
de e bevinding te interpreteren als i nde nadelig. In dat geval ri st de vraag aarom een 
keu ehulp niet ou erken bi  de beslissing om el of geen FP behandeling te ondergaan  

aar dit el het geval is bi  beslissingen om el of geen borstsparende operatie te 
ondergaan  of el of niet te screenen voor allerlei vormen van kanker  erklaringen 
hiervoor kunnen e oeken in  aspecten van de beslissing over FP   aspecten van 
de e keu ehulp layout  content  de CE  of in  aspecten van de keu ehulp gebruikers 
persoonli kheid  informatie oekgedrag  vaardigheid in het omgaan met medische 

informatie .  en eerste is er voor sommige pati nten helemaal geen keu e te maken over 
FP  maar hangt de keu e  vooral af van de situatie hoeveel ti d er is voor aanvang van 
de oncologische behandeling  risico op uit aai ngen  en pati nt karakteristieken lee i d  
of i  een partner hebben  die samenhangen met elke vormen van FP mogeli k i n. 
Een keu ehulp biedt dan ellicht einig uitkomst bi  het helpen beslissen. en t eede 
i n er karakteristieken van de keu ehulp die ener i ds al suggereren dat er een moeili ke 
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beslissing genomen moet orden lay out  content  aan e igheid CE  en ander i ds ook 
nog eens ver arring kunnen veroor aken omdat e suggereren dat alle opties mogeli k 
i n  ter i l dat voor veel pati nten niet het geval is ie punt . oe el pati nten in 

de studies in dit proefschri  veel behoe e leken te hebben aan informatie over de FP 
opties  kan het i n dat niet alle pati nten a ankeli k van persoonli kheid  behoe e 
hebben aan alle informatie om te beslissen  en dat anderen uist anders gaan beslissen 
of t i felen als i  te  veel informatie kri gen. et hebben van een keus is goed  maar te 
veel keus of teveel opties om uit te kie en is niet alti d enseli k  aldus de keu e parado  
Barry ch ar  he parado  of choice  hy more is less  . Dit hee  ook eer te 

maken met verschillen in informatiebehoe e en oekgedrag van pati nten  een derde 
verklaring aardoor een keu ehulp minder e ectief ou kunnen i n. mdat niet alle 
pati nten identieke informatiebehoe en hebben en i  verschillend te erk gaan bi  het 
oeken naar informatie en het nemen van een beslissing is het mogeli k dat er niet n 

ideale informatiebron is voor alle pati nten  maar dat e informatie moeten afstemmen 
op de behoe en van pati nten. ok de vaardigheid van pati nten in het omgaan met 
medische informatie kan mee egen in de e ectiviteit van een keu ehulp. Gedacht ordt  
dat mensen die minder vaardig i n  meer baat hebben bi  een keu ehulp. In de door ons 
uitgevoerde e ect evaluatie met pati nten  aren de deelnemers relatief hoog opgeleid  

aardoor de keu ehulp mogeli k minder e ect had. Echter  meer grootschalig  onder oek 
is nodig naar de invloed van persoonli kheid  informatie oeksti l en vaardigheid in het 
omgaan met medische informatie op keu ehulpgebruik en e ectiviteit.

De waarde van waarden elicitatie methoden 
In dit proefschri  kon de aarde van een e pliciete additieve aarden elicitatie oefening 
niet met ekerheid orden vastgesteld. ok andere onder oeken tonen ambivalente 
bevindingen aangaande aarden elicitatie methoden values clari cation methods  

CM . Men is er nog niet over uit hoe e aarden het best kunnen verhelderen en in 
hoeverre CM daar aan bi dragen. In de literatuur ordt de discussie gevoerd of aarden 
verheldering een be ust proces moet i n of meer door intu tie gestuurd moet orden  
of beiden. Een CE oals in de keu ehulp over FP suggereert een be ust proces  at 
mogeli k belangri ke intu tieve gevoelens negeert. Mogeli k moeten e oeken naar een 
combinatie van beide processen. p dit moment i n er el criteria aar het ont erp van 

CM aan moet voldoen  maar is niet helder at de erk ame elementen in CM i n en 
in elke situaties de e erken. p dit gebied is daarom nog veel onder oek nodig. et 
mysterie rond de erk aamheid van CM is nog alti d niet opgelost. 

Conclusie 
it de resultaten van dit proefschri  kunnen e concluderen dat het verbeteren van 

de informatievoor iening over FP als belangri k erd ervaren door pati nten en clinici 
en dat de ont ikkelde informatiebronnen ge aardeerd erden. De keu ehulp leidde 
o el in ge onde deelnemers als nieu  gediagnosticeerde  borstkanker pati nten 

tot meer kennis over FP. ver de e ectiviteit van de keu ehulp met betrekking tot 
beslissingsambivalentie is op basis van het kleine aantal deelnemers nog einig te eggen  
maar de data suggereerde enigs ins verhoogde beslissingsambivalentie bi  pati nten 
die de keu ehulp kregen vergeleken met pati nten die alleen folders kregen. De beste 
methode om aarden van pati nten te verhelderen is nog alti d onduideli k. Echter  
omdat een ge nformeerde pati nt de eerste stap is in de richting van het verhelderen van 

aarden en van ge amenli ke besluitvorming tussen arts en pati nt  kunnen o el de 
keu ehulp als informatiefolders gebruikt orden als informatiebron. Er moet dan nog el 
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orden onder ocht at het e ect van de informatie op het consult en de besluitvorming 
daarbinnen is en at het e ect van de CE is in een grotere populatie. 
 Met betrekking tot de procedure van de informatievoor iening naar pati nten 
is het belangri k dat clinici meer kennis hebben over de mogeli kheden van FP en 
het onder erp steevast aan de orde stellen bi  onge pati nten. mdat informatie 
oekgedrag en informatiebehoe e kunnen verschillen tussen pati nten met verschillende 

persoonli kheids  en situationele kenmerken of i  een partner hebben  lee i d  iekte 
stadium  is het belangri k om o el de informatie als de timing oveel mogeli k af te 
stemmen op de pati nt. 
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