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Summary 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

tith regard to the procedure of informing patients͕ it is important that clinicians 
have suĸcient knoǁledge about FP and include information provision about FP as a 
standard agenda item in consultations ǁith young ǁomen ǁith breast cancer. 
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