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Abstract 
Background do improve information provision about fertility preservation for breast 
cancer patients in the Eetherlands͕ a ǁebͲbased decision aid ;DAͿ ǁith additional values 
clariĮcation eǆercise ǁas developed according to the International Patient Decision Aid 
^tandards criteria. dhis study reports on development of the DA. 
Methods Development consisted of four stages͗ IͿ development of a draŌ DA͕ IIͿ 
acceptability of the draŌ DA to patients͕ IIIͿ understanding ;knoǁledgeͿ in healthy 
populations͕ IsͿ acceptability of the revised DA among patients and physicians. dhe 
study population consisted of ϭϴϱ participants͗ ϮϬ patients͕ ϭϳ physicians͕ ϭϰϴ healthy 
volunteers.
Results dhe draŌ DA ǁas considered to be relevant and understandable by patients͕ 
physicians and healthy volunteers. dhe values clariĮcation eǆercise needed adaptation in 
eǆplanation and navigation͕ ǁhich ǁas done aŌer stage II.  <noǁledge scores improved by 
ϭϴй for loǁer educated ǁomen ;from ϰ.ϭ ;ϰϭйͿ to ϱ.ϵ ;ϱϵйͿ correct ansǁersͿ͕ and by ϯϰй 
for higher educated ǁomen aŌer vieǁing the ǁebsite ;from ϯ.ϵ;ϯϵйͿ to ϳ.ϯ ;ϳϯйͿ correct 
ansǁersͿ. Design of the DA ǁas evaluated to be clear͕  but not alǁays very appealing. 
Conclusions dhe DA ǁas regarded as a relevant source of information that seemed 
coherent and understandable. 
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Introduction
For many cancer patients͕ fertility is an important aspect of Ƌuality of life ϭͲϯ. As a result 
of beƩer survival rates aŌer cancer and the knoǁn side eīects of cancer treatment on 
fertility͕  interest in fertility preservation ;FPͿ has increased over the last decade. In the 
Eetherlands͕ FPͲoptions for ǁomen ǁith breast cancer currently comprise cryopreservation 
of embryos͕ cryopreservation of ovarian tissue͕ and cryopreservation of oocytesϭ. Embryo 
cryopreservation has already been performed routinely for some years͕ and ovarian tissue 
and oocyte cryopreservation are eǆperimental but regularly oīered. 

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

 

 

 

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

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

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

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

a. Chemotherapy 
b. Hormonal therapy 
c. Other treatments 

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

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

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

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

i. Wait and see 
ii. Cryopreservation of embryos 

iii. Cryopreservation of oocytes 
iv. Cryopreservation of ovarian tissue 

b. Question prompt list  
 

 

C
hapter 3

Proefschrift 6-5-14 groene tab-5mm.indd   49 6-5-2014   15:09:34



ϱϬ

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

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

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

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

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

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

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

Results

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

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

Patients 
Stage IIIa 
Healthy 
volunteers 

Stage IIIb 
Healthy 
volunteers 

Stage IV 
Patients 
 

Stage IV 
Physicians 

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

33(26-
38) 

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

46(35-58) 

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

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

FP option chosen      
Cryopreservation 
of embryos, n(%) 

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

Cryopreservation 
of ovarian tissue, 

n(%) 

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

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

Low-
intermediate, 

n(%) 

0 8 (100) 0 1 (10) 0 

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

  
7(88) 

 
126 (90) 

 
10 (100) 

 
16 (94) 

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

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

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

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

Stage III
Less-educated women
Participants had spent on average ϮϮ min on the ǁebsite ;range ϮͲϱϭ minͿ͕ and had 
vieǁed on average ϭϲ pages ;range ϭͲϯϬ͖ some pages ǁere vieǁed more than onceͿ. At 
baseline͕ participants had correctly ansǁered on average ϰ out of ϭϬ Ƌuestions ;ϰϭйͿ͕ 
ǁhich increased to an average of ϱ.ϵ correct ansǁers ;ϱϵйͿ aŌer vieǁing the ǁebsite͕ an 
absolute increase in knoǁledge of ϭϴй ;�сͲϮ.Ϯϲϯ pсϬ.ϬϮϰͿ. 
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More-highly-educated women
dhere ǁere no diīerences ǁith regard to DAͲuse betǁeen participants in the DAнsCE group 
;nсϳϬͿ and the information only group ;nсϳϬͿ. Participants spent on average ϴ.ϯ minutes 
on the informational pages͕ Ϯ.ϱ minutes on the sCE ;only DAнsCEͿ͕ and vieǁed on average 
ϭϯ pages ;range ϮͲϯϴͿ. dhere ǁere no diīerences in knoǁledge scores betǁeen ǁomen 
in the information only and informationнsCE groups at both measurement moments. At 
baseline͕ participants had correctly ansǁered on average ϯ.ϵ out of ϭϬ Ƌuestions ;ϯϵйͿ͕ 
ǁhich increased to an average of ϳ.ϯ correct ansǁers ;ϳϯйͿ aŌer vieǁing the ǁebsite͕ an 
increase of ϯϰй ;F;ϭ͕ϭϯϴͿсϯϮϰ.ϯϴ͕  pфϬ.ϬϬϭ͖ Cohen s͛ dсϭ.ϳϵͿ.  

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

n (%) 

Do not 
know 
n (%) 

Agree 
n (%) 

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

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

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

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

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

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

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

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

2 (7) - 25 (93) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

^ince medicine continuously strives to improve options to preserve fertility͕  and 
information provision for patients is not alǁays suĸcient͕ this DA may be very important 
for young breast cancer patients in the Eetherlands. It is important that before the DA 
ǁill be ǁidely available͕ its eĸcacy in decision making processes and outcomes is studied 
in a patient population. then the eīectiveness of the DA in neǁlyͲdiagnosed patients 
has been conĮrmed͕ the ǁebsite should become nationally available in order to prepare 
patients for counseling about FP ǁith a gynecologist or fertility specialist.
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