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Protocol

AbstrACt
Introduction National guidelines recommend that all 
reproductive-age women with cancer be informed of their 
fertility risks and offered referral to fertility specialists to 
discuss fertility preservation options. However, reports 
indicate that only 5% of patients have consultations, 
and rates of long-term infertility-related distress remain 
high. Previous studies report several barriers to fertility 
preservation; however, initial success has been reported 
using provider education, patient decision aids and 
navigation support. This protocol will test effects of a 
multicomponent intervention compared with usual care on 
women’s fertility preservation knowledge and decision-
making outcomes.
Methods and analysis This cluster-randomised trial 
will compare the multicomponent intervention (provider 
education, patient decision aid and navigation support) 
with usual care (consultation and referral, if requested). 
One hundred newly diagnosed English-speaking women 
of reproductive age who are at risk of cancer-related 
infertility will be recruited from four regional oncology 
clinics. The Pathways  patient decision aid website 
provides (1) up-to-date evidence and descriptions of 
fertility preservation and other family-building options, 
tailored to cancer type; (2) structured guidance to support 
personalising the information and informed decision-
making; and (3) a printable summary to help women 
prepare for discussions with their oncologist and/or 
fertility specialist. Four sites will be randomly assigned 
to intervention or control groups. Participants will be 
recruited after their oncology consultation and asked to 
complete online questionnaires at baseline, 1 week and 2 
months to assess their demographics, fertility preservation 
knowledge, and decision-making process and quality. The 
primary outcome (decisional conflict) will be tested using 
Fisher’s exact test. Secondary outcomes will be assessed 
using generalised linear mixed models, and sensitivity 
analyses will be conducted, as appropriate.
Ethics and dissemination The University of Texas MD 
Anderson Cancer Center provided approval and ongoing 
review of this protocol. Results will be presented at 
relevant scientific meetings and submitted for publication 
in a peer-reviewed journal.
trial registration number NCT03141437; Pre-results.

IntroduCtIon
The American Society of Clinical Oncology 
(ASCO) guidelines recommend that fertility 
preservation be considered as early as 
possible during cancer treatment planning.1 
Previous studies have shown that when 
women are referred to a fertility specialist 
for fertility counselling, regret and quality 
of life are improved (whether or not they 
choose to pursue fertility preservation).2–12 
However, recent reports indicate that as 
little as 5% of eligible patients see a fertility 
specialist, and rates of long-term infertili-
ty-related distress remain high.2–20 Barriers to 

strengths and limitations of this study

 ► The proposed multicomponent intervention approach 
includes three evidence-based interventions to 
provide support across the multistep process of 
oncofertility awareness, referral, decision-making 
and treatment.

 ► The Pathways patient decision aid website provides 
lay language information about cancer-related 
infertility and family-building options, tailored to 
each woman’s cancer type, and structured decision-
making support with interactive activities to guide 
women in applying the information to their personal 
decision.

 ► The four sites chosen for this trial provide a diverse 
sample and allow for testing across multiple points 
in the  fertility preservation decision-making and 
treatment process.

 ► The primary limitation of this protocol is the available 
number of clusters (k=4), which will be addressed 
in the data analytic plan by using generalised linear 
mixed modelling methods and sensitivity analyses.

 ► This study will be limited to English-speaking 
women; however, results will inform potential 
translation and cultural adaptation of the Pathways 
patient decision aid website in the future.  on M
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fertility preservation discussions and referrals need to be 
addressed, with a specific focus on issues such as timely 
delivery of evidence-based information, effective lay 
communication of this complex decision, facilitation of 
referrals for fertility counselling and individualised deci-
sion support to foster informed, values-based decisions 
during the stressful time period leading up to initiation 
of cancer treatment.3 4 6 7 10 12 16–19 21–31 

Patient decision aids are tools that provide up-to-date 
clinical evidence in lay language and structured guid-
ance in deliberation and decision-making to address 
patients’ decisional conflict (ie, feelings of being unin-
formed, unclear, unsupported and uncertain that lead 
to delayed or poorly implemented decisions).26–28 30 32 
Over 115 randomised controlled trials have shown that 
patient decision aids improve patients’ decisional conflict 
by improving knowledge, fostering realistic expectations, 
building self-efficacy and increasing engagement in deci-
sion-making.30 We previously developed a patient decision 
aid website called Pathways that provides (1) up-to-date 
information about fertility preservation options and alter-
native pathways to family building and (2) structured 
approaches to support patient deliberation and prepa-
ration for discussion with their clinician(s). Field testing 
indicates that Pathways improves women’s knowledge 
and decision-making when viewed in conjunction with a 
fertility specialist consultation.33 However, women report 
needing access to this information earlier in the cancer 
care pathway. Therefore, the next step in this programme 
of research is to test the comparative effectiveness of 
Pathways when delivered upstream of the consultation 
with a fertility specialist—specifically, following the initial 
oncology consultation.

Fertility preservation involves a multistep deci-
sion-making process often complicated by uncertainty 
and a tight and variable timeline.4 6 9–12 15–17 24 At the 
initial oncology consultation during which a women 
learns that she has cancer and cancer treatment options 
are discussed, guidelines recommend that she also be 
informed of the risk of infertility and offered a referral 
to a fertility specialist. At the fertility specialist consulta-
tion, she may discuss the relevant options and consider 
her initial preferences; however, key information may still 
be needed (eg, final cancer treatment plan(s) and/or 
fertility lab results). Hence, the final decision about which 
fertility preservation treatment is best for her, if any, is 
often made following her visit to a fertility specialist.

To support this multistep process, this study compares a 
multicomponent oncofertility intervention that includes 
an educational seminar for oncology providers and 
providing women with access to the Pathways decision aid 
website and follow-up telephone counselling.6 7 10 12 24 34 
The following protocol describes the aims for the Path-
ways cluster randomised trial, the intervention compo-
nents and the rationale for the design elements chosen 
for this study.
1. Primary: To assess the effect of a multicompo-

nent oncofertility decision support intervention 

(multicomponent DS intervention) compared with 
usual care with women of reproductive age at selected 
oncology clinics on patients’ decisional conflict.
a. Usual care includes an oncology consultation and 

an offer to refer for fertility preservation specialist, 
if desired.

b. The multicomponent DS intervention will include 
(a) providing providers with an educational sem-
inar about fertility preservation, the patient deci-
sion aid and the referral process and (b) provid-
ing patients with access to the Pathways patient 
decision aid website and follow-up telephone de-
cision counselling and to help facilitate referrals, 
as appropriate.

2. Secondary: To assess patients’ decision-making process 
(eg, preparation for decision-making, decision self-ef-
ficacy, satisfaction) and decision quality (eg, fertility 
preservation knowledge, clarity of patients’ values and 
congruence of preferences with the decision about 
whether to accept fertility preservation referral and/
or fertility preservation treatment).

3. Exploratory: To explore the feasibility of the multicom-
ponent DS intervention and research methods (eg, 
clinician’s perspectives of the educational session and 
referral process, website usage, rates of referrals, rec-
ommendations for improving the intervention and 
referral process) as delivered in the oncology clinics, 
in preparation for future planned dissemination and 
implementation studies.

MEthods And AnAlysIs
study design
To address the primary aim, this comparative effective-
ness study involves a cluster-based randomised trial at four 
University of Texas MD Anderson Cancer Center Houston 
Area Location oncology clinics (see figure 1). Two control 
sites will be randomly assigned to continue with usual 
care; two intervention sites will receive provider training, 
access to the Pathways patient decision aid and follow-up 
telephone counselling for patients to facilitate deci-
sion-making and referral to a fertility specialist, if desired. 
At the end of the study, discussion sessions will be held 
with the providers at each site regarding their experience 
and recommendations for intervention improvement.

This protocol and the overarching programme of 
research is based on the underlying decision-making and 
cognitive psychology theories of the Ottawa Decision 
Support Framework, and follows the quality guidelines of 
the International Patient Decision Aid Standards (IPDAS) 
Collaboration.27–32 35–46The core research team includes 
a reproductive endocrinologist (TLW), women’s health 
advanced practice provider (DAH), decision scientists 
(RV, ASH) and research assistant (LCC). A Stakeholder 
Advisory Panel included three female cancer survivors 
who had previously considered fertility preservation, 
two patient advocate leaders and two oncology providers 
(gynaecological and paediatric).
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Eligibility criteria
Women aged 18 to 45 years old who can read, write and 
speak English; are at risk of cancer-related infertility; and 
are newly diagnosed with a breast tumour, female genital 
system tumour, colorectal tumour and/or lymphoma or 
myeloma are eligible for inclusion in the study. These 
criteria were chosen to align with the current guidelines 
for fertility preservation discussions.1 All women will be 
recruited from The University of Texas MD Anderson 
Cancer Center Houston Area Location oncology clinics. 
These clinics were chosen because they serve a large and 
diverse population, have a centralised electronic health 
record for tracking referral and treatment utilisation and 
may be more generalisable to the US population than the 
MD Anderson main campus. Providers of these clinics 
will be eligible for inclusion in the poststudy provider 
discussions.

randomisation
We will generate a randomisation list for the four oncology 
clinics using nQuery Advisor (1995–2007, Statistical Solu-
tions) with two study arms (control, multicomponent 
intervention) and a block size of 4.

treatment arms
At the two sites randomised to the control condition, 
oncologists will proceed with usual care, which involves 
an oncology consultation and offering a referral to the 
fertility specialist, if desired.

At the two sites randomised to the intervention, three 
components will be provided—provider seminar, access 
to Pathways and follow-up telephone counselling. Dr 
Woodard (a fertility specialist) will present a depart-
mental seminar designed to (1) enable and motivate 
oncologists to address fertility issues in women at risk 
of cancer-related infertility and refer them to reproduc-
tive endocrinologists, if warranted;  (2) introduce the 
Pathways patient decision aid; and (3) describe the study 
procedures so that providers can introduce the study to 
eligible women.

Second, all participants at the intervention sites will 
be provided with access to the Pathways decision aid 
website (v1.0, 1 April 2017) after their initial oncology 
consultation. Results of the formative studies (provider 
and patient needs assessments, user-centred design and 
production and usability/acceptability pilot-testing) and 
efficacy study are published separately.33 Selected screen-
shots and the overall architecture of the Pathways website 
are provided in figure 2; scores on the IPDAS Quality 
Checklist are provided in online supplementary file A.

Pathways provides women with an introduction to the 
effects of cancer on fertility; descriptions of fertility pres-
ervation and other family-building options; and interac-
tive My Personal Decision features that support women 
in personalising the medical information, clarifying their 
decision-making values, comparing the relevant options 
and preparing for their discussions with their providers 
and family. Pathways tailors the information to each 
woman’s cancer type and provides explanations of the 
oncofertility terminology and procedures in eighth-grade 
language. Each woman’s My Personal Decision informa-
tion is provided in a printable summary.

Within the following week, follow-up telephone 
counselling for participants will be offered to support 
informed, values-based decision-making as fertility labo-
ratory results and cancer treatment plans become avail-
able, and to facilitate navigation and timely referrals to a 
fertility specialist, if desired.

outcomes
Table 1 illustrates the study data collection for each 
objective and time point (baseline, 1 week and 
2 month). Online supplementary file B provides the 
psychometric properties for each measure/instru-
ment. The primary measure is decisional conflict, 
assessed pre/postintervention using the 16-item Deci-
sional Conflict Scale.47 All measures have been tested 
during the formative studies and pilot-testing, as well 
as in other fertility preservation or other patient deci-
sion aid research studies.

Figure 1 Study design.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-019994 on 21 F

ebruary 2018. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2017-019994
https://dx.doi.org/10.1136/bmjopen-2017-019994
http://bmjopen.bmj.com/


4 Woodard TL, et al. BMJ Open 2018;8:e019994. doi:10.1136/bmjopen-2017-019994

Open Access 

Baseline characteristics will include clinical (Repro-
ductive Concerns Scale, Brief Symptom Inventory), 
decision-making (Decisional Conflict Scale, Intolerance 
of Uncertainty Scale) and sociodemographic factors, 
including the Single Item Literacy Scale.20 47–51 Across 
time points, this study will assess women’s decision-making 

processes using the Decision Self-efficacy Scale, Prepara-
tion for Decision Making Scale and open-ended ques-
tions assessing other decision-making factors (eg, three 
primary influences on their decision, role of spouse/
partner in decision-making, etc).52 53 Decision quality will 
be assessed using the Fertility Preservation Knowledge 

Figure 2 Components and features of the Pathways patient decision aid website. *An interactive personalisation activity (eg, 
open-ended goal-setting questions, Values Clarification Rating Scales, initial treatment leaning items); responses are collected 
in the My Personal Decision Summary. 
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Scale, Values Clarification Leaning Scale and Strength 
of Preference for Referral/Treatment(s) Scales, as well 
as an assessment of the concordance of participants’ 
preferences with subsequent treatments scheduled or 
completed by 2 months.21 54 55

In preparation for future planned dissemination and 
implementation studies, exploratory measures include 
the Patient Decision Aid Acceptability Scale (ie, Leaning 
Scales rating the length, ease of use, clarity, comprehen-
siveness and meaningfulness of the decision aid), Client 

Satisfaction Questionnaire, system usage (eg, prefer-
ences for viewing at home or at the clinic, time spent on 
the website, error rates, etc) and preliminary testing of 
potential downstream measures (eg, Decisional Regret 
Scale).56–58 At the conclusion of the study, semi-struc-
tured discussions with clinicians at the intervention sites 
will assess clinician perspectives about the usefulness of 
the multicomponent intervention and suggestions for 
improvement. These exploratory measures will inform 
and guide the design of future longitudinal studies.

Table 1 Outcome measures and data collection time points

Measure Objective Baseline During DA* 1 week 2 months

Eligibility: age, sex, cancer status, internet 
access, valid email, speaks English, has not 
viewed the decision aid (DA)

Eligibility X

Participant characteristics (age, race/ethnicity, 
employment, religion, language, literacy, 
education, relationship status, insurance type/
coverage, median household income, decision-
making preference, digital comfort, preferred 
viewing location)48

Baseline characteristics X

Reproductive Concerns Scale20 Baseline characteristics X

Fertility Preservation Knowledge Scale21 Baseline characteristics X X X

Intolerance of Uncertainty Scale49 Baseline characteristics X

Brief Symptom Inventory50 51 Baseline characteristics and 
data safety monitoring

X X X

Decisional Conflict Scale47 Primary X X

Values Clarity Leaning Scale for each relevant 
risk/benefit54

Secondary X* X

Strength of Treatment Preference Leaning 
Scale for their favoured option(s)54 55

Secondary X* X

System usage (eg, time spent on website, error 
rates, revisit rates, viewing at home/clinic)

Secondary X*

Other fertility preservation resources viewed/
used (five open-ended questions)

Secondary X

Decision Self-efficacy Scale52 Secondary X

Preparation for Decision-making Scale53 Secondary X

Acceptability Leaning Scales (length, clarity, 
ease of use, interesting, comprehensive)56

Exploratory X

Fertility preservation referral and/or fertility 
preservation scheduled/completed, type and 
estimated cost

Secondary X

Clinical factors: diagnosis, stage and therapies, 
history of infertility, gravidity/parity, serum 
Antimullerian Hormone (AMH), antral follicle 
count

Secondary X

Decision-making factors: three primary 
influences on decision

Secondary X

Decisional Regret Scale57 Exploratory X

Client Satisfaction Questionnaire58 Exploratory X

Recommendations for improving decision-
making process and referral process

Exploratory X

*For patients at intervention sites.
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Adverse events
The risk of adverse events are low. However, it is possible 
that discussion of fertility issues can cause or increase 
emotional distress. If a participant is identified as being 
significantly distressed (ie, by notifying the study coordi-
nator and/or scoring >63 on the Brief Symptom Inven-
tory), they will be reminded that they can end their 
participation at any time, and the principal investigator 
or research study coordinator will refer the participant 
to the appropriate psychosocial support resources.50 51 
An external Data Monitoring Committee is not commis-
sioned for this protocol.

data management
Study data will be collected and managed using REDCap 
(Research Electronic Data Capture, www. project- redcap. 
org) electronic data capture tools hosted at The MD 
Anderson Cancer Center.59 All protected health infor-
mation (PHI) will be removed from the data when it is 
exported from REDCap for analysis. All dates for a given 
patient will be shifted by a randomly generated number 
between 0 and 364, thus preserving the distance between 
dates. A different randomly generated number will be 
used for each patient.

sample size and rationale
The primary outcome measure is the percent of patients 
who score <25 on the Decisional Conflict Scale, as lower 
scores are associated with making decisions (ie, less 
uncertainty, anxiety or distress).47 60 We will compare the 
two study arms (usual care, intervention) with respect to 
the change from baseline in the percent of patients who 
score <25 on the Decisional Conflict Scale. In a review 
of 31 cluster-based studies in primary care, Adams et al 
found that the median unadjusted intracluster correla-
tion was 0.011.61 Assuming a similar intracluster correla-
tion, 50 patients on each study arm (25 at each oncology 
clinic) will provide an approximately 80% power with a 
two-sided significance level of 0.05 to detect a difference 
of 30% between study arms with respect to the change 
from baseline in the percent of patients who score <25 
on the Decisional Conflict Scale. This sample size calcu-
lation was performed using Number Cruncher Statistical 
Systems Trial and Power Analysis and Sample Size Soft-
ware 2005 (Number Cruncher Statistical Systems, Kays-
ville, Utah; www. ncss. com).

The four MD Anderson Houston Area Location 
oncology clinics see an estimated 250–300 poten-
tially eligible patients per year (21–25/month), and 
observe a socioeconomically, racially/ethnically and clin-
ically diverse population. Conservatively assuming a 50% 
participation rate, we anticipate enrolling 10–12 women/
month from 1 September 2017 to 30 May 2018. Partic-
ipants will be provided with $25 gift cards at 2 months 
postenrolment. If additional recruitment is needed, 
the MD Anderson main campus oncology clinics may 
be added, where previous studies in this programme of 
research have observed a 75%–90% participation rate.

The four oncology clinics will be assigned site identifi-
cation numbers in alphabetical order, then randomised 
using nQuery Advisor 7.0 (1995–2007, Statistical Solu-
tions). The randomisation list will be saved in a separate 
list by the study statistical team.

statistical analysis plan
The data analytic plan begins with descriptive statistics 
and boxplots to summarise patients’ characteristics and 
scores on each of the survey instruments at each assess-
ment time point for each study arm.

With respect to the primary outcome of the dichoto-
mised decisional conflict score, the statistical team will 
first tabulate the counts and frequencies. To assess the 
effect of the proposed multicomponent oncofertility DS 
intervention compared with usual care, they will use 
generalised linear mixed models (GLMMs) with one 
covariate of the study arm and a random effect that takes 
into account the between-cluster variation. In analysing 
cluster randomised trials, Klar and Darlington62 showed 
that there could be considerable gains in power when 
covariates were adjusted, and a similar phenomenon was 
also observed in a peer-reviewed research study that inves-
tigated covariate adjustment in randomised controlled 
trials with dichotomous outcomes.62 63 Indeed, covariate 
adjustment is often recommended to achieve unbiased 
estimates and to improve the precision, thus increasing 
the power.64 As such, our statistical team will evaluate the 
intervention effect via GLMM with adjustment of base-
line covariates that may further explain the variation 
in the primary outcome, hence resulting in potentially 
improved power. Covariate variables considered in this 
analysis include age, religion, relationship status, insur-
ance type/coverage, median household income, gravidity, 
parity, Reproductive Concerns Scale and Fertility Preser-
vation Knowledge Scale. Our selection of this list is based 
on the conceptual framework underlying patient deci-
sion-making, which includes patients’ sociodemographic, 
clinical and decision-making characteristics as contex-
tual factors that may potentially impact decision-making 
outcomes.

The statistical team will also model the logit of the 
probability of achieving a Decisional Conflict Scale 
score <25 as a function of study arm, assessment time and 
patient nested within provider using GLMM. The afore-
mentioned covariate list will be considered first in this 
analysis. After a scientifically reasonable and mathemat-
ically stable model is constructed, the statistical team will 
further investigate other potentially important covariates 
including race/ethnicity, employment, education, Intol-
erance of Uncertainty Scale and Brief Symptom Inven-
tory. Last but not least, if distributions allow, additional 
models will explore the probability of achieving other 
score cut-offs (eg, <37.5, since scores higher than 37.5 are 
associated with delaying decisions) and the differences in 
the change in score pre/postdecision aid.

For the other instruments, the statistical team will use 
GLMM methods to model scores as a function of study 
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arm, assessment time, patients nested within provider 
and patients’ characteristics to address the secondary 
outcomes of decision-making process (eg, preparation for 
decision-making, decision self-efficacy and satisfaction) 
and decision quality (eg, fertility preservation knowledge, 
clarification of patients’ values and congruence of prefer-
ences with the decision about whether to accept fertility 
preservation and/or fertility preservation treatment).

GLMM methods are designed to handle missing data 
and give unbiased estimates of effects provided that the 
probability of having missing data depends only on the 
covariates in the model (or data are missing at random). 
However, in the case that data are not missing at random, 
to avoid the bias due to the informative dropout, anal-
yses will compare baseline information and reasons for 
dropout to examine whether the dropouts are systemati-
cally different from non-dropouts. In addition, a non-ig-
norable model, such as the pattern mixture model, will 
also be used to fit the data to account for possible infor-
mative missing data. As a sensitivity analysis, the results 
from the non-ignorable model will be compared with 
those from the standard mixed model.65

Finally, exploratory analyses will tabulate site usage and 
research feasibility outcomes (eg, time on website, rates of 
completion of all data collection items, etc). The research 
team will review open-ended responses and notes from 
the poststudy discussions with providers to identify any 
suggested improvements to the decision aid or future 
implementation.

Ethics and dissemination
Online supplementary file C provides an example of the 
approved informed consent document (note: this article 
refers to Part II activities). In addition, the MD Anderson 
Cancer Network Protocol Review, Integration, and Stra-
tegic Management (PRISM) provided initial approval 
and ongoing review for this study at the four Houston 
Area Location oncology clinics. Any amendments to this 
protocol will be reviewed and approved by both boards, 
and communicated to the collaborating sites, participants 
and journals, if appropriate. All eligible women who 
volunteer to participate will be asked to provide informed 
consent and will be registered in MD Anderson’s Clinical 
Oncology Research System, and periodic audits may be 
performed to ensure adherence to protocol.

A Data Monitoring Committee is not required for this 
study due to low risk of adverse events; however, as a 
conservative measure, automatic notifications are sent to 
the core research team for any women who score high 
(indicating depressed feelings) on the Brief Symptom 
Inventory.50 If that should occur, the clinical team will be 
notified and appropriate social services will be provided 
in accordance with clinical policies. The principal investi-
gator maintains the authority to suspend or terminate the 
study at any time.

Results of the formative developmental studies (provider 
and patient needs assessments, user-centred design and 
production, and usability/acceptability pilot-testing) and 

efficacy study are published separately.33 These results 
were also peer reviewed and presented at the scientific 
meetings of the American Society for Reproductive Medi-
cine and the Society for Medical Decision Making.

Results of this comparative-effectiveness cluster 
randomised trial will be published in a peer-reviewed 
journal. Manuscripts will also be prepared for any signif-
icant findings for the secondary aim, as appropriate, in 
peer-reviewed journals. These results will be submitted 
for peer review for presentation at the scientific meetings 
of the American Society for Reproductive Medicine and 
the Society for Medical Decision Making.

Online supplementary file D provides the Standard 
Protocol Items: Recommendations for Interventional 
Trials checklist. On completion of the trial and publica-
tion of the primary manuscript, requests for access to the 
Pathways patient decision aid website and database may 
be made to the corresponding author.

dIsCussIon
Supporting women with cancer in making well-in-
formed decisions about their fertility and family-building 
options is an important factor in providing high-quality 
cancer care.1 Previous studies have demonstrated the 
value of fertility counselling in reducing women’s long-
term distress, regardless of whether or not they pursue 
fertility preservation treatments.2–4 7–11 15 16 19 However, 
referral rates for fertility preservation counselling remain 
low.5 6 8 10 12 15 17 22 As a result, significant gaps remain in 
providing effective communication of the potential for 
cancer-related infertility and facilitating informed deci-
sion-making about the potential risk/benefit trade-offs 
involved in these challenging decisions.

Several interventions, such as provider training, patient 
education and referral facilitation, have been tested and 
shown some success at increasing awareness, knowledge 
and engagement in fertility preservation discussions and 
decision-making.3 7 10 12 14 16 23 24 34 A few studies have devel-
oped and tested patient decision aids with encouraging 
results in select patient populations (eg, women with 
breast cancer, parents of adolescent girls).7 16 18 23 As part 
of a long-term research programme, this comparative 
effectiveness trial will test a multicomponent intervention 
(provider education, Pathways patient decision aid website 
and follow-up telephone counselling) delivered after an 
initial oncology consultation. This approach is novel, in 
that it combines several efficacious interventions, and in 
that the Pathways patient decision provides information 
and decision support tailored to a women’s cancer type 
and decision-making preferences (eg, preferred level of 
information detail and engagement in decision-personal-
isation activities).

Further, this approach seeks to promote adherence 
to the ASCO guidelines recommendations that fertility 
preservation be discussed as early possible in the cancer 
treatment planning process to enable women to have 
the greatest opportunity for making informed decisions 
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among the greatest number of available options.1 In 
current usual care, many women receive little information 
about their fertility preservation and other family-building 
options; when they do, it is often after the cancer treat-
ment planning process and only for those women who 
seek a fertility counselling referral.5 8 10–12 15 17 34 The Path-
ways approach seeks to shift the conversation upstream 
by (1) offering providers training to enable and motivate 
them to introduce the concept of fertility preservation, 
as well as a trusted, high-quality website to which they 
can refer women and (2) by providing women with high-
quality information and personal decision-making activ-
ities, tailored to their cancer type, as well as telephone 
counselling to support decision-making and referral, 
when desired.

Limitations of this proposed study include possible 
retention challenges during cancer treatment; however, 
preliminary studies have observed 85% retention at 
2 months. Additionally, unexpected distributions of 
responses (eg, bimodal or ceiling effects) may be seen 
as the delivery of the decision aid is shifted upstream; 
therefore, the statistical analysis plan includes sensitivity 
analyses. Increasing knowledge can increase decisional 
conflict (and anxiety and distress) temporarily, which is 
why the data management plan includes autonotification 
of any distressing scores on the Brief Symptom Inventory 
(BSI) scale. However, this distress may also be supportive 
of decision-making (ie, ‘functional decisional conflict’ 
that helps individuals take action) and similar studies 
have shown that it typically resolves once patients meet 
with their doctor. Finally, measurement of decisional 
regret at 2 months will only assess short-term regret for 
the initial decision; long-term regret will be assessed at 18 
months in planned future longitudinal studies.

Results from this trial have the potential to improve care 
of women of reproductive age who are at risk of cancer-re-
lated infertility, in terms of their awareness, knowledge, 
communication, decision quality and satisfaction with 
their decision(s). These short-term gains may also trans-
late into improved rates of long-term infertility-related 
distress, decision regret and dissatisfaction.

Author affiliations
1Department of Gynecologic Oncology and Reproductive Medicine, The University of 
Texas MD Anderson Cancer Center, Houston, Texas, USA
2Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and 
Gynecology, Baylor College of Medicine, Houston, Texas, USA
3Department of Health Services Research, The University of Texas MD Anderson 
Cancer Center, Houston, Texas, USA
4Veracity by Design, Pearland, Texas, USA
5Department of Biostatistics, The University of Texas MD Anderson Cancer Center, 
Houston, Texas, USA

Acknowledgements We thank Erica Adlahka for her assistance in coordinating 
this study with PRISM and the participating clinicians, staff and patients of the 
four Houston Area Location oncology clinics. We also thank the members of the 
Stakeholder Advisory Group for their guidance on the conduct of this study, as well 
as the overarching programme of research. 

Contributors Conceptualisation: TLW, ASH, LCC and RJV; methodology: TLW, ASH, 
LCC, DAH, DBH, JM, RLB and RJV; writing (original draft): TLW and ASH; writing 

(review and editing): TLW, ASH and LCC; funding acquisition: TLW; resources: TLW, 
VBL, DBH and RJV; supervision: TLW, ASH and RJV.

Funding Research reported in this publication was supported in part by the 
National Cancer Institute of the National Institutes of Health under the Award 
Number UG1CA189823 (Alliance for Clinical Trials in Oncology NCORP Grant) and by 
the Shared Decision Making Collaborative of The University of Texas MD Anderson 
Cancer Center Duncan Family Institute for Cancer Prevention and Risk Assessment.

disclaimer The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Institutes of Health.

Competing interests None declared.

Patient consent Not required.

Ethics approval The University of Texas MD Anderson Cancer Center Institutional 
Review Board provided initial ethical approval (#2016-0758) and continues to 
provide ongoing review of any amendments to this protocol (#2017-0758, v.4.0, 31 
July 2017). 

Provenance and peer review Not commissioned; externally peer reviewed.

open Access This is an Open Access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited and the use is non-commercial. See: http:// creativecommons. org/ 
licenses/ by- nc/ 4. 0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 
article) 2018. All rights reserved. No commercial use is permitted unless otherwise 
expressly granted.

rEFErEnCEs
 1. American Cancer Society. Cancer facts & figures Atlanta, GA2016. 

2016. https://www. cancer. org/ research/ cancer- facts- statistics/ all- 
cancer- facts- figures/ cancer- facts- figures- 2016. html

 2. Canada AL, Schover LR. The psychosocial impact of interrupted 
childbearing in long-term female cancer survivors. Psychooncology 
2012;21:134–43.

 3. Clayman ML, Harper MM, Quinn GP, et al. Oncofertility resources at 
NCI-designated comprehensive cancer centers. J Natl Compr Canc 
Netw 2013;11:1504–9.

 4. Gardino SL, Emanuel LL. Choosing life when facing death: 
understanding fertility preservation decision-making for cancer 
patients. Cancer Treat Res 2010;156:447–58.

 5. Goodman LR, Balthazar U, Kim J, et al. Trends of socioeconomic 
disparities in referral patterns for fertility preservation consultation. 
Hum Reprod 2012;27:2076–81.

 6. Kim J, Deal AM, Balthazar U, et al. Fertility preservation consultation 
for women with cancer: are we helping patients make high-quality 
decisions? Reprod Biomed Online 2013;27:96–103.

 7. Letourneau JM, Ebbel EE, Katz PP, et al. Pretreatment fertility 
counseling and fertility preservation improve quality of life in 
reproductive age women with cancer. Cancer 2012;118:1710–7.

 8. Letourneau JM, Smith JF, Ebbel EE, et al. Racial, socioeconomic, 
and demographic disparities in access to fertility preservation in 
young women diagnosed with cancer. Cancer 2012;118:4579–88.

 9. Linkeviciute A, Boniolo G, Chiavari L, et al. Fertility preservation 
in cancer patients: the global framework. Cancer Treat Rev 
2014;40:1019–27.

 10. Loren AW, Mangu PB, Beck LN, et al. Fertility preservation for 
patients with cancer: American society of clinical oncology clinical 
practice guideline update. J Clin Oncol 2013;31:2500–10.

 11. Niemasik EE, Letourneau J, Dohan D, et al. Patient perceptions of 
reproductive health counseling at the time of cancer diagnosis: a 
qualitative study of female California cancer survivors. J Cancer 
Surviv 2012;6:324–32.

 12. Quinn GP, Vadaparampil ST, Lee JH, et al. Physician referral for 
fertility preservation in oncology patients: a national study of practice 
behaviors. J Clin Oncol 2009;27:5952–7.

 13. Jukkala AM, Azuero A, McNees P, et al. Self-assessed knowledge 
of treatment and fertility preservation in young women with breast 
cancer. Fertil Steril 2010;94:2396–8.

 14. Köhler TS, Kondapalli LA, Shah A, et al. Results from the survey 
for preservation of adolescent reproduction (SPARE) study: gender 
disparity in delivery of fertility preservation message to adolescents 
with cancer. J Assist Reprod Genet 2011;28:269–77.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-019994 on 21 F

ebruary 2018. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2016.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2016.html
http://dx.doi.org/10.1002/pon.1875
http://dx.doi.org/10.6004/jnccn.2013.0177
http://dx.doi.org/10.6004/jnccn.2013.0177
http://dx.doi.org/10.1007/978-1-4419-6518-9_34
http://dx.doi.org/10.1093/humrep/des133
http://dx.doi.org/10.1016/j.rbmo.2013.03.004
http://dx.doi.org/10.1002/cncr.26459
http://dx.doi.org/10.1002/cncr.26649
http://dx.doi.org/10.1016/j.ctrv.2014.06.001
http://dx.doi.org/10.1200/JCO.2013.49.2678
http://dx.doi.org/10.1007/s11764-012-0227-9
http://dx.doi.org/10.1007/s11764-012-0227-9
http://dx.doi.org/10.1200/JCO.2009.23.0250
http://dx.doi.org/10.1016/j.fertnstert.2010.03.043
http://dx.doi.org/10.1007/s10815-010-9504-6
http://bmjopen.bmj.com/


 9Woodard TL, et al. BMJ Open 2018;8:e019994. doi:10.1136/bmjopen-2017-019994

Open Access

 15. Matthews ML, Hurst BS, Marshburn PB, et al. Cancer, fertility 
preservation, and future pregnancy: a comprehensive review. Obstet 
Gynecol Int 2012;2012:1–11.

 16. Peate M, Meiser B, Cheah BC, et al. Making hard choices easier: a 
prospective, multicentre study to assess the efficacy of a fertility-
related decision aid in young women with early-stage breast cancer. 
Br J Cancer 2012;106:1053–61.

 17. Peddie VL, Porter MA, Barbour R, et al. Factors affecting decision 
making about fertility preservation after cancer diagnosis: a 
qualitative study. BJOG 2012;119:1049–57.

 18. The Oncofertility Consortium at Northwestern University. Learning 
about cancer and fertility: a guide for parents of young girls. USA:  
Northwestern University, 2012.

 19. Tschudin S, Bitzer J. Psychological aspects of fertility preservation 
in men and women affected by cancer and other life-threatening 
diseases. Hum Reprod Update 2009;15:587–97.

 20. Wenzel L, Dogan-Ates A, Habbal R, et al. Defining and measuring 
reproductive concerns of female cancer survivors. J Natl Cancer Inst 
Monogr 2005;2005:94–8.

 21. Balthazar U, Fritz MA, Mersereau JE. Fertility preservation: a pilot 
study to assess previsit patient knowledge quantitatively. Fertil Steril 
2011;95:1913–6.

 22. Carter J, Chi DS, Brown CL, et al. Cancer-related infertility in 
survivorship. Int J Gynecol Cancer 2010;20:2–8.

 23. Garvelink MM, ter Kuile MM, Fischer MJ, et al. Development of 
a Decision Aid about fertility preservation for women with breast 
cancer in The Netherlands. J Psychosom Obstet Gynaecol 
2013;34:170–8.

 24. Scott-Trainer J. The role of a patient navigator in fertility preservation. 
Cancer Treat Res 2010;156:469–70.

 25. Wong SS, Thornton JG, Gbolade B, et al. A randomised controlled 
trial of a decision-aid leaflet to facilitate women's choice between 
pregnancy termination methods. BJOG 2006;113:688–94.

 26. Stacey D, Bennett CL, Barry MJ, et al. Decision aids for people 
facing health treatment or screening decisions. Cochrane Database 
Syst Rev 2011:CD001431.

 27. Joseph-Williams N, Newcombe R, Politi M, et al. Toward minimum 
standards for certifying patient decision aids: a modified delphi 
consensus process. Med Decis Making 2014;34:699–710.

 28. O'Connor AM, Fiset V, DeGrasse C, et al. Decision aids for patients 
considering options affecting cancer outcomes: evidence of efficacy 
and policy implications. J Natl Cancer Inst Monogr 1999;25:67–80.

 29. Stacey D, Kryworuchko J, Belkora J, et al. Coaching and guidance 
with patient decision aids: A review of theoretical and empirical 
evidence. BMC Med Inform Decis Mak 2013;13(Suppl 2):S11.

 30. Stacey D, Légaré F, Lewis K, et al. Decision aids for people facing 
health treatment or screening decisions. Cochrane Database Syst 
Rev 2017;4:Cd001431.

 31. Woolf SH, Chan EC, Harris R, et al. Promoting informed choice: 
transforming health care to dispense knowledge for decision making. 
Ann Intern Med 2005;143:293–300.

 32. Volk RJ, Llewellyn-Thomas H, Stacey D, et al. Ten years of the 
International Patient Decision Aid Standards Collaboration: evolution 
of the core dimensions for assessing the quality of patient decision 
aids. BMC Med Inform Decis Mak 2013;13(Suppl 2):S1.

 33. Woodard TL, Hoffman AS, Covarrubias LA, et al. The Pathways 
fertility preservation decision aid website for women with cancer: 
development and field testing. J Cancer Surviv 2017.

 34. Gwede CK, Vadaparampil ST, Hoffe S, et al. The role of radiation 
oncologists and discussion of fertility preservation in young cancer 
patients. Pract Radiat Oncol 2012;2:242–7.

 35. Dugas M, Trottier MÈ, Chipenda Dansokho S, et al. Involving 
members of vulnerable populations in the development of patient 
decision aids: a mixed methods sequential explanatory study. BMC 
Med Inform Decis Mak 2017;17:12.

 36. Elwyn G, O'Connor A, Stacey D, et al. Developing a quality criteria 
framework for patient decision aids: online international Delphi 
consensus process. BMJ 2006;333:417.

 37. Jacobsen MJ, O’Connor A, Stacey D. Decisional Needs Assessment 
in Populations. Updated 2013. Ottawa, Canada: Ottawa Hospital 
Research Institute, 1999.

 38. Khangura S, Bennett C, Stacey D, et al. Personal stories in publicly 
available patient decision aids. Patient Educ Couns 2008;73:456–64.

 39. McCaffery KJ, Holmes-Rovner M, Smith SK, et al. Addressing 
health literacy in patient decision aids. BMC Med Inform Decis Mak 
2013;13(Suppl 2):S10.

 40. Sepucha KR, Abhyankar P, Hoffman AS, et al. Standards for 
UNiversal reporting of patient Decision Aid Evaluation studies: 
the development of SUNDAE Checklist. BMJ Qual Saf 2017. 
doi:10.1136/bmjqs-2017-006986. [Epub ahead of print 21 Dec 
2017].

 41. Sepucha KR, Borkhoff CM, Lally J, et al. Establishing the 
effectiveness of patient decision aids: key constructs and 
measurement instruments. BMC Med Inform Decis Mak 
2013;13(Suppl 2):S12.

 42. Witteman HO, Dansokho SC, Colquhoun H, et al. User-centered 
design and the development of patient decision aids: protocol for a 
systematic review. Syst Rev 2015;4:11.

 43. Hoffman AS. Teaching diverse orthopaedic patient populations about 
deliberative decision making skills: testing a design strategy for online 
patients’ decision aids. Hanover, USA: Dartmouth College, 2011.

 44. Hoffman AS, Lowenstein LM, Kamath GR, et al. An entertainment-
education colorectal cancer screening decision aid for African 
American patients: A randomized controlled trial. Cancer 2017;123.

 45. Hoffman AS, Llewellyn-Thomas HA, Tosteson AN, et al. Launching 
a virtual decision lab: development and field-testing of a web-based 
patient decision support research platform. BMC Med Inform Decis 
Mak 2014;14:112.

 46. Hoffman AS, Volk RJ, Saarimaki A, et al. Delivering patient decision 
aids on the Internet: definitions, theories, current evidence, and 
emerging research areas. BMC Med Inform Decis Mak 2013;13(Suppl 
2):S13.

 47. O’Connor A. Users manual - decisional conflict scale. Ottawa, ON: 
Ottawa Health Research Institute, 1993.

 48. Morris NS, MacLean CD, Chew LD, et al. The single item literacy 
screener: evaluation of a brief instrument to identify limited reading 
ability. BMC Fam Pract 2006;7:21.

 49. Buhr K, Dugas MJ. The intolerance of uncertainty scale: 
psychometric properties of the english version. Behav Res Ther 
2002;40:931–45.

 50. Derogatis LR, Melisaratos N. The brief symptom inventory: an 
introductory report. Psychol Med 1983;13:595–605.

 51. Boulet J, Boss MW. Reliability and validity of the brief symptom 
inventory. Psychol Assess 1991;3:433–7.

 52. O’ Connor AM. User manual - decision self-efficacy scale. Ottawa: 
Ottawa Hospital Research Institute, 1995.

 53. Graham I. User manual - preparation for decision making scale. 
Ottawa, ON: Ottawa Health Research Institute, 1995.

 54. O’Connor AM. User manual - values scale. Ottawa, ON: Ottawa 
Health Research Institute, 2004.

 55. O’ Connor AM, Tugwell P, Wells GA, et al. A decision aid for women 
considering hormone therapy after menopause: decision support 
framework and evaluation. Patient Educ Couns 1998;33:267–79.

 56. O’Connor AM. User manual - acceptability scale. Ottawa, ON: 
Ottawa Hospital Research Institute, 1996.

 57. O’Connor AM. User manual - decision regret scale. Ottawa: Ottawa 
Hospital Research Institute, 1996.

 58. Larsen DL, Attkisson CC, Hargreaves WA, et al. Assessment of 
client/patient satisfaction: development of a general scale. Eval 
Program Plann 1979;2:197–207.

 59. Harris PA, Taylor R, Thielke R, et al. Research electronic data capture 
(REDCap)--a metadata-driven methodology and workflow process 
for providing translational research informatics support. J Biomed 
Inform 2009;42:377–81.

 60. O’Connor AM. Validation of a decisional conflict scale. Med Decis 
Making 1995;15:25–30.

 61. Adams G, Gulliford MC, Ukoumunne OC, et al. Patterns of intra-
cluster correlation from primary care research to inform study design 
and analysis. J Clin Epidemiol 2004;57:785–94.

 62. Klar N, Darlington G. Methods for modelling change in cluster 
randomization trials. Stat Med 2004;23:2341–57.

 63. Hernández AV, Steyerberg EW, Habbema JD. Covariate adjustment 
in randomized controlled trials with dichotomous outcomes increases 
statistical power and reduces sample size requirements.  
J Clin Epidemiol 2004;57:454–60.

 64. Pocock SJ, Assmann SE, Enos LE, et al. Subgroup analysis, 
covariate adjustment and baseline comparisons in clinical trial 
reporting: current practice and problems. Stat Med 2002;21:2917–30.

 65. Little RJ, Rubin DB. Statistical analysis with missing data: John Wiley 
& Sons, 2014.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-019994 on 21 F

ebruary 2018. D
ow

nloaded from
 

http://dx.doi.org/10.1155/2012/953937
http://dx.doi.org/10.1155/2012/953937
http://dx.doi.org/10.1038/bjc.2012.61
http://dx.doi.org/10.1111/j.1471-0528.2012.03368.x
http://dx.doi.org/10.1093/humupd/dmp015
http://dx.doi.org/10.1093/jncimonographs/lgi017
http://dx.doi.org/10.1093/jncimonographs/lgi017
http://dx.doi.org/10.1016/j.fertnstert.2011.02.016
http://dx.doi.org/10.1111/IGC.0b013e3181bf7d3f
http://dx.doi.org/10.3109/0167482X.2013.851663
http://dx.doi.org/10.1007/978-1-4419-6518-9_37
http://dx.doi.org/10.1111/j.1471-0528.2006.00930.x
http://dx.doi.org/10.1002/14651858.CD001431.pub3
http://dx.doi.org/10.1002/14651858.CD001431.pub3
http://dx.doi.org/10.1177/0272989X13501721
http://dx.doi.org/10.1093/oxfordjournals.jncimonographs.a024212
http://dx.doi.org/10.1186/1472-6947-13-S2-S11
http://dx.doi.org/10.1002/14651858.CD001431.pub5
http://dx.doi.org/10.1002/14651858.CD001431.pub5
http://dx.doi.org/10.7326/0003-4819-143-4-200508160-00010
http://dx.doi.org/10.1186/1472-6947-13-S2-S1
http://dx.doi.org/10.1007/s11764-017-0649-5
http://dx.doi.org/10.1016/j.prro.2011.12.001
http://dx.doi.org/10.1186/s12911-016-0399-8
http://dx.doi.org/10.1186/s12911-016-0399-8
http://dx.doi.org/10.1136/bmj.38926.629329.AE
http://dx.doi.org/10.1016/j.pec.2008.07.035
http://dx.doi.org/10.1186/1472-6947-13-S2-S10
http://dx.doi.org/10.1136/bmjqs-2017-006986
http://dx.doi.org/10.1186/1472-6947-13-S2-S12
http://dx.doi.org/10.1186/2046-4053-4-11
http://dx.doi.org/10.1002/cncr.30489
http://dx.doi.org/10.1186/s12911-014-0112-8
http://dx.doi.org/10.1186/s12911-014-0112-8
http://dx.doi.org/10.1186/1472-6947-13-S2-S13
http://dx.doi.org/10.1186/1471-2296-7-21
http://dx.doi.org/10.1016/S0005-7967(01)00092-4
http://dx.doi.org/10.1017/S0033291700048017
http://dx.doi.org/10.1037/1040-3590.3.3.433
http://dx.doi.org/10.1016/S0738-3991(98)00026-3
http://dx.doi.org/10.1016/0149-7189(79)90094-6
http://dx.doi.org/10.1016/0149-7189(79)90094-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1177/0272989X9501500105
http://dx.doi.org/10.1177/0272989X9501500105
http://dx.doi.org/10.1016/j.jclinepi.2003.12.013
http://dx.doi.org/10.1002/sim.1858
http://dx.doi.org/10.1016/j.jclinepi.2003.09.014
http://dx.doi.org/10.1002/sim.1296
http://bmjopen.bmj.com/

	Pathways: patient-centred decision counselling for women at risk of cancer-related infertility: a protocol for a comparative effectiveness cluster randomised trial
	Abstract
	Methods and analysis
	Study design
	Eligibility criteria
	Randomisation
	Treatment arms
	Outcomes
	Adverse events
	Data management
	Sample size and rationale
	Statistical analysis plan
	Ethics and dissemination

	Discussion
	References


