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ϴϬ

Abstract 
Background do improve information provision and decision making about fertility 
preservation for breast cancer patients͕ a ǁeb based decision aid ;DAͿ ǁith values 
clariĮcation eǆercise ;sCEͿ ǁas developed. te aimed to evaluate the eīect of a DA 
ǁith information only compared to a DA ǁith sCE͕ and to study the relation betǁeen 
personality and information seeking style on DAͲuse͕ decisional conŇict and knoǁledge. 
Methods dǁo scenarioͲbased eǆperiments ǁere conducted ǁith tǁo diīerent groups 
of healthy female participants. Dependent measures ǁere͗ decisional conŇict score 
;DC^Ϳ͕ knoǁledge͕ and DAͲuse ;time spent͕ pages vieǁed͕ sCE usedͿ. Zespondents ǁere 
randomiǌed betǁeen a DA ǁith information only ;sCEͲͿ and a DA ǁith information plus 
a sCE ;sCEнͿ ;experiment 1Ϳ͕ or betǁeen information only ;sCEͲͿ͕ information plus sCE 
ǁithout referral to sCE ;sCEнͿ͕ and information plus a sCE ǁith referral to sCE ;sCEннͿ 
;experiment 2Ϳ. In eǆperiment Ϯ ǁe additionally measured personality ;neuroticismͬ
conscientiousnessͿ and information seeking style ;monitoringͬbluntingͿ.
Results Experiment 1. dhere ǁere no diīerences in DC^͕ knoǁledge or DAͲuse betǁeen 
sCEͲ ;nсϳϬͿ and sCEн ;nсϳϬͿ. Both DAs lead to a mean gain in knoǁledge from ϯϵй at 
baseline to ϳϯй aŌer vieǁing the DA . tithin sCEн͕ sCEͲusers ;nсϯϮ͕ ϰϲйͿ reported 
less DC^ compared to nonͲusers. ^ince there ǁas no diīerence in DC^ betǁeen sCEͲ 
and sCEн͕ it is unlikely that the sCE caused this diīerence. Experiment 2. dhere ǁere 
no diīerences in DC^ or knoǁledge betǁeen sCEͲ;nсϲϱͿ͕ sCEн ;nсϲϴͿ͕ sCEнн ;nсϲϲͿ. In 
all groups͕ knoǁledge increased on average from ϰϮй at baseline to ϳϮй aŌer vieǁing 
the DA. Blunters vieǁed less DAͲpages ;ZсϬ.ϯϲͿ. More neurotic ǁomen ǁere less certain 
;ZсϬ.ϭϴͿ  and felt less supported in decision making ;ZсϬ.ϭϱͿ͖ conscientious ǁomen felt 
more certain ;ZсͲϬ.ϭϱͿ and had more knoǁledge aŌer vieǁing the DA ;ZсϬ.ϭϱͿ. 
Discussion Zesults indicate that ;the information onͿ both DAs leads to increased 
knoǁledge in healthy populations making hypothetical decisions͕ but that use of the sCE 
does not seem to improve knoǁledge or decisional conŇict. Personality characteristics 
ǁere slightly associated ǁith DAͲuse͕ information seeking styles ǁith aspects of decisional 
conŇict.
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ϴϭ

Background
 
Preference sensitive decision making
An increasing number of medical decisions are preference sensitive͕ indicating that the 
͞best͟ decision or treatment option does not only depend on ǁhat is best from a medical 
point of vieǁ͕ but depends on patient preferences ǁith regard to the treatment options as 
ǁell͕ and should therefore take into account the values a patient aƩaches to the advantages 
and disadvantages of those option;sͿ. In other ǁords͕ ǁith preference sensitive decisions͕ 
patients should be actively invited to participate in decision making ΀ϭͲϯ΁. 

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

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

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

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

Emotions͕ coping styles and personal characteristics may inŇuence decision 
processes and the eǆtent to ǁhich informational sources are used ΀ϭϵͲϮϮ΁. ^ince patients 
may react ǁith feelings of anǆiety and depression to the neǁs about a diagnosis ǁith a 
life threatening disease such as breast cancer and the prospect of a fertility threatening 
cancer treatment ΀ϮϯͲϮϱ΁͕ it may be important to acknoǁledge these emotions.  
Furthermore͕ emotions may aīect values related to the decision͕ and risk perception 
΀Ϯϲ΁. Additionally͕  patients may have their oǁn coping styles ǁhen it comes to geƫng 
informed about threatening medical situations͕ ǁhich is reŇected in their preferred role in 
decision making and conseƋuently their behavior ǁith regard to seeking information. For 
eǆample͕ patients ǁith monitoring coping styles have been found to ask more Ƌuestions 
in the consultation͕ and to prefer more detailed information ΀Ϯϳ΁. Moreover͕  it has been 
suggested that patients ǁith a more neurotic personality preferred less participation in 
decision making about treatment͕ ǁhile more conscientious patients preferred more 
participation and deliberation ΀Ϯϴ΁. te therefore hypothesiǌed that having a monitoring 
coping style or a more conscientious personality ǁould be associated ǁith more eǆtensive 
use of the DA and sCE͕ less decisional conŇict͕ and more knoǁledge aŌer vieǁing the DA. 
Blunting coping styles and neurotic personalities ǁere thought to be associated ǁith less 
use of the DA and sCE͕ more decisional conŇict and less knoǁledge aŌer vieǁing the DA. 
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The current research
In order to test the above mentioned hypotheses͕ tǁo eǆperiments ǁere performed ǁith 
healthy participants making hypothetical decisions about FP. In order to make participants 
more similar to patients͕ ǁe have induced them ǁith neutral͕ sad and anǆious emotions. 
Although ǁe are ǁell aǁare of the limitations of including healthy participants instead 
of patients ǁe chose for healthy participants to be able to include enough participants 
to reach suĸcient poǁer. Additionally͕  ǁe thought it ǁould be unethical to test these 
speciĮc hypotheses in a patient population͕ before they ǁere tested hypothetically in nonͲ
patients.

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

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

Experiment 1

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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