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ϭϮϬ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Diīerences betǁeen participants ǁho completed all measurements and those 

C
hapter 7

Proefschrift 6-5-14 groene tab-5mm.indd   123 6-5-2014   15:09:42



ϭϮϰ

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

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

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

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

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

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

Randomization (n=26)

T0 Baseline questionnaire

n=36

T1 n=12 T1 n=12

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

T2 n=12 T2 n=11

6 weeks

6 months

Not completed n=2

Not started=6

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

Brochure

(n=13)

DA group

(n=13)

Usual care

group (n=10)

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

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

Of whom cohabiting n

(%)

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

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

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

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

Cryopreservation

option chosen*

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

Oocytes 1/12 (8) - -

Embryos+oocytes - 1/11 (9) -

Ovarian tissue - - -

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

Educational level

Low 1/13  (7) - -

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

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

Self reported breast

cancer treatment*

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

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

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

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

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

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

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

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

missings. ***3 missings.

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

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

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

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

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

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

Brochure

group

(n=13*)

DA group

(n=13*)

Usual

care

group

(n=10)

Brochures, n(%)

All brochures 5(42) 3(27) -

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

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

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

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

Other - - -

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

Textual information - 7 (100) -

VCE + textual information - 6 (86) -

Website + brochures - 6 (86) -

Counseling consultation n(%)

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

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

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

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

available halfway the study period

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

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

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

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

tomen in the brochure group ;Mсϲ.ϲͿ and ǁomen in the DA group ;Mсϳ.ϭͿ 
reported beƩer knoǁledge than ǁomen in the usual care group ;Mсϰ.ϴ͖ pс.ϬϭͿ. 
Furthermore ǁe found diīerences in decisional conŇict ;ȴMсϭϳ.ϭ pс.ϬϮϱͿ and values 
clarity ;ȴMсϭϵ.ϳ͕ pс.ϬϯͿ͕ ǁith ǁomen ǁho received brochures scoring beƩer than usual 
care͕ and in decisional support ;pс.ϬϮͿ ǁith both ǁomen ǁho received brochures ;MсϭϮ.ϲͿ 
or the DA in addition to brochures ;MсϮϭ.ϯͿ scoring beƩer than usual care ;Mсϯϵ.ϮͿ. 
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ϭϯϬ

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

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

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

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

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

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

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