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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Results 
Respondents RCT

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

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

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

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

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

Randomization (n=26)

T0 Baseline questionnaire

n=36

T1 n=12 T1 n=12

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

T2 n=12 T2 n=11

6 weeks

6 months

Not completed n=2

Not started=6

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

Brochure

(n=13)

DA group

(n=13)

Usual care

group (n=10)

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

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

Of whom cohabiting n

(%)

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

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

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

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

Cryopreservation

option chosen*

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

Oocytes 1/12 (8) - -

Embryos+oocytes - 1/11 (9) -

Ovarian tissue - - -

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

Educational level

Low 1/13  (7) - -

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

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

Self reported breast

cancer treatment*

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

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

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

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

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

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

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

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

missings. ***3 missings.

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

C
hapter 7

Proefschrift 6-5-14 groene tab-5mm.indd   125 6-5-2014   15:09:42



Differences between women who received the DA or brochures
Use of the informational sources

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

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

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

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

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

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

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

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

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

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

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

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

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

FP reported higher regret scores at  .  versus .  p .  d .  and   versus 
.  p .  d . . 
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Table 2. Used information materials

Brochure

group

(n=13*)

DA group

(n=13*)

Usual

care

group

(n=10)

Brochures, n(%)

All brochures 5(42) 3(27) -

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

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

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

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

Other - - -

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

Textual information - 7 (100) -

VCE + textual information - 6 (86) -

Website + brochures - 6 (86) -

Counseling consultation n(%)

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

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

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

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

available halfway the study period

Reproductive concerns, Risk perception, Anxiety 
here ere no signi cant di erences bet een groups or measurement moments ith 

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

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

received brochures only .  versus .  p . able . 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Practice implications
It is of utmost importance that patients are o ered timely information about FP in 
addition to counselling. he DA as ell as brochures improved kno ledge and had no 
disadvantageous e ects  and can thus be used to inform future patients. o ever  since 
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use of the DA slightly increased decisional con ict  additional assistance in DM during 
counselling consultations  should be available.
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