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ABSTRACT

Background. Despite international evidence about fertility
preservation (FP), several barriers still prevent the implemen-
tation of equitable FP practice. Currently, oncofertility com-
petencies do not exist. The aim of this study was to develop
an oncofertility competency framework that defines the key
components of oncofertility care, develops a model for prior-
itizing service development, and defines the roles that health
care professionals (HCPs) play.
Materials and Method. A quantitative modified Delphi meth-
odology was used to conduct two rounds of an electronic sur-
vey, querying and synthesizing opinions about statements
regarding oncofertility care with HCPs and patient and family
advocacy groups (PFAs) from 16 countries (12 high and 4 middle

income). Statements included the roles of HCPs and priorities
for service development care across ten domains (communica-
tion, oncofertility decision aids, age-appropriate care, referral
pathways, documentation, oncofertility training, reproductive
survivorship care and fertility-related psychosocial support, sup-
portive care, and ethical frameworks) that represent 33 different
elements of care.
Results. The first questionnaire was completed by 457 partici-
pants (332 HCPs and 125 PFAs). One hundred and thirty-eight
participants completed the second questionnaire (122 HCPs
and 16 PFAs). Consensus was agreed on 108 oncofertility com-
petencies and the roles HCPs should play in oncofertility care.
A three-tier service development model is proposed, with
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gradual implementation of different components of care. A
total of 92.8% of the 108 agreed competencies also had agree-
ment between high and middle income participants.
Conclusion. FP guidelines establish best practice but do not
consider the skills and requirements to implement these

guidelines. The competency framework gives HCPs and
services a structure for the training of HCPs and imple-
mentation of care, as well as defining a model for priori-
tizing oncofertility service development. The Oncologist
2019;24:e1450–e1459

Implications for Practice: Despite international evidence about fertility preservation (FP), several barriers still prevent the
implementation of equitable FP practice. The competency framework gives 108 competencies that will allow health care
professionals (HCPs) and services a structure for the development of oncofertility care, as well as define the role HCPs play
to provide care and support. The framework also proposes a three-tier oncofertility service development model which prior-
itizes the development of components of oncofertility care into essential, enhanced, and expert services, giving clear recom-
mendations for service development. The competency framework will enhance the implementation of FP guidelines,
improving the equitable access to medical and psychological oncofertility care.

INTRODUCTION

Despite numerous fertility preservation guidelines [1–4],
there are several barriers that continue to hinder the imple-
mentation of oncofertility practice [4–8]. Currently, onco-
fertility competencies do not exist. Availability would allow
health care professionals (HCPs) to define how oncofertility
should be developed and outline the specific competency
for each component of care [6]. Their availability would
help to address the knowledge, skills, and processes needed
to deliver services of a high standard [9, 10] and hence
improve uptake and use in a number of ways: (a) recognize
the best way for HCPs across specialties to collaborate to
develop oncofertility services; (b) identify strategies and
principles that will improve patient-centered oncofertility
care; (c) prioritize the key components of oncofertility ser-
vices that will help services define the order in which they
implement changes; (d) improve the ways in which HCPs
communicate about oncofertility care and support decision
making; (e) define the roles that HCPs play in delivering
oncofertility care, ensuring care is routine and reliable in
every center; (f) have a clearer method for oncofertility
professional development and training; and (g) apply strate-
gies that allow for oncofertility quality improvements that
can be clearly evaluated.

A competency framework clearly defines and describes
the individual competencies required by services and HCPs to
be fully effective [11]. Competencies should be both observ-
able and measurable so that they can be evaluated [10, 11].

The aim of this study was to seek knowledge from
international HCPs and patient family and advocacy
groups (PFA) on the key components of oncofertility clini-
cal care services, priorities for service development, and
roles of HCPs. This would allow knowledge translation
[12] in the form of oncofertility competencies and a com-
petency framework that will inform the implementation
of oncofertility health services.

MATERIALS AND METHODS

Delphi Methodology
A two-round quantitative modified Delphi methodology
[13] was administered using online questionnaires to con-
duct a structured feedback process (Fig. 1).

Using early evidence identified from the ten domains of
oncofertility care (communication, oncofertility decision
aids, age-appropriate care, referral pathways, documenta-
tion, oncofertility training, reproductive survivorship care
and fertility-related psychosocial support, supportive care,
and ethical frameworks) [14, 15], which covered 33 areas of
care, we developed a consensus forecast in the form of a
questionnaire.

Selection of Experts
An international expert panel representing cancer, fertility,
endocrinology, surgery, and general practice HCPs (counsel-
lors, doctors, nurses, psychologists, social workers, and sur-
geons) from each specialty was identified in each country by
the chief investigators leading this study. Informed experi-
ence and knowledge was sought from PFA. The patients did
not need to have undergone fertility preservation (FP) to par-
ticipate but had to be older than 15 years of age as per local
ethics board guidelines. Parents of patients up to 25 years of
age were included as well as partners of a patient with can-
cer eligible for the study.

Study Privacy, Anonymity, and Confidentiality
Participants completed the questionnaire independently and
were not aware of other participants’ responses. The partici-
pant details were kept confidential and were not shared with
study participants or researchers.

Consent
Participants provided consent online, which allowed them
to proceed to the first question.

Study Ethics
Ethics approval from the South Eastern Sydney Local Health
District Human Research Ethics Committee was obtained
prior to study commencement (LNR/17/POWH/492 and
LNRSSA/17/SCHN/437).

Initial Questionnaire
Questionnaires were developed for HCPs and PFAs. These
questionnaires were reviewed by PFA to ensure consensus
on appropriate terminology and language and breadth of
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information captured. The HCPs initial questionnaire included
106 statements for rating on a 5-point scale (strongly dis-
agree, disagree, undecided, agree, or strongly agree) across
13 sections (supplemental online Table 2). The PFA initial
questionnaire consisted of 83 statements. Twenty-three
questions were removed, as PFA representatives felt that
specialist knowledge was needed to answer them. Through-
out the survey, definitions were given to help the partici-
pants understand the statements (supplement online
Table 1).

The study information and questionnaires were translated
into 9 languages (Arabic, French, German, Hindi, Japanese,
Mandarin, and European and Latin American Portuguese and
Spanish) by a Department of Health-certified translator service
(Ethnolink). The study information was available on the Future
Fertility Web site (www.futurefertility.com) for access by
participants.

HCPs were asked to state their current role with onco-
fertility care and the available oncofertility service provi-
sions in their unit. No personal details were collected from
participants except for an e-mail address from those who
wished to take part in the second questionnaire.

Statistical Analysis
The agreement level was set at 80% prior to the start of the
study, based on standard Delphi methodology [8]. The mean
percentage agreement (agree/strongly agree) was calculated
for each statement for all the participants, then separately
for the HCPs and PFAs (supplemental online Table 2). Finally,
we calculated mean agreement by individual HCP specialties
(supplemental online Table 2) and between the 12 high
income countries and 4 middle income countries (supple-
mental online Table 3).

Second Questionnaire
The researchers reviewed the results and comments follow-
ing the first questionnaire and, for the 9 statements that
did not reach the 80% consensus, 14 new statements were
developed (supplemental online Table 2).

Questionnaire 2 sought to define the role that individual
HCPs should play in oncofertility care and the skills required
for these roles. Participants were asked identical questions
about each HCP’s role and were asked to rank each state-
ment using a 5-point Likert scale (strongly agree, agree,
undecided, disagree, strongly disagree).

Questionnaire 2 also sought to define the priorities for
implementing oncofertility care by developing a three-tier
oncofertility framework that allows for progressive service
development. This model aimed to allow service develop-
ment by ranking each provision of service delivery into
either essential, enhanced, or expert.

RESULTS

A total of 457 questionnaires were initiated by 332 HCPs
(Table 1) and 125 PFAs (Table 2). Seventy-five percent of the
questionnaires were totally completed. The questionnaire
was completed in all nine translated languages by partici-
pants in 16 countries (Australia, Brazil, Canada, China, Egypt,
France, Germany, Greece, India, Italy, Japan, New Zealand,
Portugal, South Africa, U.K., and U.S.).

Three hundred and six of the 332 HCPs completed infor-
mation on the types of oncofertility services to which they
had access; 138 (45.1%) had a well-established service,

Stage 1: Obtain patient views on oncofertility models of care. 

Stage 2: Systematic review on oncofertility models of care
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Stage 3: Development of online questionnaire about key components 
required for oncofertility competencies across a number of themes

Pilot and minor revisions before distribution 

Analysis of stage 3 results 

Development of stage 4 questionnaire 

Stage 4: Second questionnaire sent to consenting participants

Reach agreement on statements with less than 80% agreement. 

Define roles of HCPs

Define priorities for oncofertility services

Stage 5: Competency framework consensus stakeholders meeting

Publication of International Oncofertility Competency Framework

Figure 1. Development of an oncofertility competency
framework.

Table 1. Health care professional participation for
questionnaire 1 and 2

Types of health
care professionals

Health care
participants
questionnaire
1 (n = 332),
n (%)

Health care
participants
questionnaire
2 (n = 122),
n (%)

Cancer doctors 65 (19.6) 20 (14.5)

Fertility doctors 115 (34.6) 27 (19.6)

Nurses 50 (15.1) 21 (15.2)

Allied health professionals 20 (6.0) 18 (13.0)

Endocrinologists 11 (3.3) 7 (5.0)

Surgeons 10 (3.0) 3 (2.2)

Executive, administrative,
or laboratory
oncofertility staff

60 (18.1) 26 (18.9)
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100 (32.7%) had a developing service, 45 (14.7%) had lim-
ited service provision, and 23 (7.5%) had no service.

One hundred and sixty-nine of the 457 participants who
completed questionnaire 1 agreed to take part in question-
naire 2. One hundred and thirty-eight participants completed
questionnaire 2 in stage 4 (81.6% response rate). Of the
completed surveys, 122 (88.4%) were completed by HCPs
(Table 1) and 16 (11.6%) were completed by PFAs (Table 2).

Of the participants who completed questionnaire 1,
91.0% agreed or strongly agreed with the statements. In
questionnaire 2, consensus was reached on 78.6% of the
revised statements.

There was agreement that equitable services should be
delivered to all patients irrespective of age, gender, religion,
culture, and financial abilities. A total of 82.7% of the entire
group agreed that oncofertility services needed to be standard
practice. The need for interdisciplinary collaboration (95.9%),
identifiable services with a clear referral pathway (93.7%), and
HCPs knowledgeable about oncofertility guidelines (91.9%)
were supported by both HCPs and PFA participants. In ques-
tionnaire 1, the statement “oncofertility services need to be
provided equitably to all cancer patients irrespective of age”
had 74.5% agreement. The question was reworded into three
questions for the second questionnaire, all of which reached
agreement of 95.7% or higher.

There was agreement between PFAs and HCPs that age-
appropriate oncofertility should be incorporated into onco-
fertility care across cancer and fertility services. All patients
with cancer should receive age-appropriate information
about fertility risks and fertility options (92.9%), HCPs should
seek agreement from patients about who should attend the
fertility consultation (88.0%), HCPs should include pediatric
patients in age-appropriate discussions (89.15%), and age-
appropriate consultation and waiting spaces should be pro-
vided for pediatric and adolescent and young adult (AYA)
patients (91.5%).

The role of HCPs was critical for both patients and par-
ents, with a number of participants adding comments about
the value of collaboration, inclusion, and the need for fur-
ther definition of the oncofertility roles of multidisciplinary
team staff. An additional statement was added to question-
naire 2 based on comments from participants that staff in
different services had different roles and some services do
not have access to all types of HCPs: “The role HCPs play in
providing oncofertility care should be clearly defined in

each cancer or fertility centre” (97.1%). The role of the gen-
eral practitioner (GP) did not reach agreement in the first
questionnaire, but in questionnaire 2, the revised state-
ments reached a consensus.

Having a clearly defined referral pathway (96.1%), pro-
cess for referral (96.0%), and priorities for urgent cancer
cases (93.7%) was agreed upon by both PFAs and HCPs.
A total of 85.4% of PFAs agreed that fertility referral should
be within two working days, but only 71.8% of HCPs agreed
initially. This statement was reworded in the second ques-
tionnaire to “patients referred to fertility providers should
be seen quickly so that the start of their cancer treatment
is not delayed” and reached an agreement of 98.5%. There
was agreement that the referral process should be clear,
and provide information on past reproductive medical his-
tory and fertility status (95%), among other factors.

PFAs and HCPs agreed that cancer centers need to have
systems to identify patients with cancer at risk (88.3%), and
patients not at risk should also be told they had “no risk of
infertility” (86%). Cancer clinicians need to discuss patients’
gonadotoxic risk based on medical history and intended treat-
ment (88.5%) and give patients information about contracep-
tion during cancer treatment (95.1%). Patients with cancer
should be given an opportunity to discuss oncofertility care
with a fertility provider (92.9%), but this should not occur
until the cancer physician has discussed treatment (79.6%).
Cancer and fertility nurses or navigators should have the
expertise to provide patients with cancer with information
about reproductive risk and fertility options as well as providing
reproductive support (93.5%). The oncofertility consultation
should be sensitive to the individual religious or cultural needs
of patients (87.5%) and involve HCPs who check patients’ repro-
ductive understanding before having oncofertility consultations
(88.2%) and who change consultations to meet the reproduc-
tive health literacy needs of patients (91.5%).

There was strong agreement from both HCPs and PFAs
that decision aids should be used to support patients with
oncofertility understanding and decision making (90.3%),
and the decision aids should be integrated into cancer and
fertility services as standard practice (90.4%). This includes
use in pediatric and AYA patients (92.6%).

Agreement was reached about the need for HCPs to be
aware of medical and surgical complications of FP and clearly
disclose risks of FP to patients (97.0%) while assessing a
patient’s suitability to have FP procedures (95.4%). In the
first questionnaire the statement “FP procedures should be
organized to be done at the same time as other procedures
reducing time delays and anaesthetic procedures” did not
get consensus (78.5%), and this statement was modified in
questionnaire 2 to “If patients are due to have staging proce-
dures under anaesthetic FP procedures should be coordi-
nated with them if possible” (88.4%).

Methods of improving oncofertility care included
oncofertility training for all HCPs in cancer and fertility
centers (88.5%), cancer and fertility HCPs observing each
other’s practice so that knowledge and consistency of
care was improved (87.5%), cancer and fertility HCPs hav-
ing access to oncofertility educational training material
(82.1%), communication skills training (85.6%), and access
to ethics boards for challenging cases (86.3%). The use of

Table 2. Patient family and advocate participation for
questionnaire 1 and 2

Patient family and
advocate participants

Patient family
and advocate
participants
questionnaire
1 (n = 125), n (%)

Patient family
and advocate
participants
questionnaire
2 (n = 16), n (%)

Current patients
with cancer

4 (3.2) 2 (12.5)

Cancer survivors 20 (16.0) 9 (56.3)

Parents 13 (10.4) 1 (6.3)

Partners 30 (24.0) 2 (12.5)

Advocacy agencies 58 (46.4) 2 (12.5)
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Table 3. Roles of health care professionals

Role of health care
professionals

Strongly
disagree Disagree Undecided

Agree or
strongly agree

Have oncofertility specialist knowledge (n = 138)

Nurses 1.5 4.4 6.5 87.7

Social workers 1.5 13.8 9.4 75.4

Psychologist 2.2 8 4.4 85.5

GPs 2.2 9.4 5.8 82.6

Cancer clinician 2.2 1.5 0.7 95.7

Fertility navigator 0.7 0 0.7 98.6

Be knowledgeable about local oncofertility referral pathways (n = 138)

Nurses 0.7 0.7 2.9 95.6

Social workers 0.7 3.6 7.3 88.4

Psychologist 0 5.1 7.3 87.7

GPs 0 2.9 5.1 92

Cancer clinician 0 1.5 0 98.5

Fertility navigator 0 0 1.5 98.5

Provide patients with information on fertility risk and options (n = 138)

Nurses 1.5 3.6 8.7 86.2

Social workers 5.8 21.7 12.3 60.1

Psychologist 5.1 21 10.9 63.1

GPs 2.2 13.8 8.7 75.4

Cancer clinician 0 0.7 0.7 98.6

Fertility navigator 0 0.7 0.7 98.6

Provide patients with oncofertility resources (n = 138)

Nurses 0.7 5.8 0.72 92.8

Social workers 1.5 7.3 10.1 81.2

Psychologist 1.5 10.1 8.7 79.7

GPs 6.5 10.1 29 54.4

Cancer clinician 0 2.1 1.5 96.4

Fertility navigator 0 0 1.5 98.5

Support patients with oncofertility decision making using age-appropriate decision aids (n = 138)

Nurses 1.5 8 6.5 84

Social workers 2.2 7.3 8.7 81.9

Psychologist 1.5 4.4 4.4 89.9

GPs 2.9 13 15.2 68.8

Cancer clinician 0 1.5 2.9 95.7

Fertility navigator 0 0.7 1.5 97.8

Provide practical reproductive support (n = 138)

Nurses 0 7.3 7.3 85.5

Social workers 3.6 12.3 8 76.1

Psychologist 2.2 9.4 8.7 79.7

GPs 0 4.4 5.1 90.6

Cancer clinician 0 7.3 4.4 88.4

Fertility navigator 0 0 2.9 97.1

Be able to identify fertility related psychological distress or concerns (n = 138)

Nurses 0.7 3.6 3.6 92

Social workers 0 4.4 5.1 90.6

Psychologist 0.7 0.7 0.7 97.8

GPs 0 2.2 4.4 93.5

(continued)
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online training programs did not reach the criteria for
inclusion (68.9%).

Continuity of oncofertility care from diagnosis into survi-
vorship was seen as very important (91.6%), with services
needing to respond to the reproductive needs of cancer survi-
vors (94.2%), which may change as patients get older (91.4%).
Reproductive follow-up guidelines need to be implemented
into cancer centers (92.1%).

Psychological support should be provided to all patients
irrespective of the decision to have FP (90.7%), and this sup-
port should be age-appropriate (95.2%) and available from
diagnosis to survivorship (95.6%). Allied health professionals
should have expertise to provide fertility-related emotional
support, counseling, or therapeutic interventions (88.8%),
but these services should be provided by credentialed staff
with the expertise and training (79.5%).

A number of governance issues were identified to stream-
line service development, which include the development of
several standard operating procedures (see supplemental
online Table 2).

Agreement was not reached on 3 of the 14 revised state-
ments. These related to how information should be commu-
nicated to patients by cancer specialists. A total of 92.6% of
the 108 agreed statements had agreement between high
and middle income countries based on agree/strongly agree

scores. Eight statements did not have agreement with middle
income participants, including the role of nurses in communi-
cation, advice and support (74.4%), the coordination of
fertility preservation under the same anaesthetic (70%),
correspondence about oncofertility care (77.8%), and four
statements about ethical frameworks (supplemental online
Table 3).

In questionnaire 2, the participants reached agreement on
the roles individual HCPs play in providing oncofertility care
(Table 3). There was strong support for all HCPs working with
patients with cancer having specialist oncofertility knowledge
(cancer doctors 95.7%, fertility navigator 98.6%, GPs 82.6%,
nurses 87.7%, social workers 75.4%, psychologists 85.5%),
although consensus was not reached for social workers. There
was also support for all HCPs to know about local oncofertility
referral pathways that have been developed (cancer doctors
98.5%, fertility navigator 98.5%, GPs 92.0%, nurses 95.6%,
social workers 88.4%, psychologists 87.7%).

Nurses should be able to identify fertility-related medi-
cal (88.4%) and psychological symptoms (92.0%) and to
provide oncofertility care navigation [provide patient infor-
mation (86.2%), provide patient resources (92.8%), coordi-
nation of FP (86.2%), or survivorship follow-up (87.0%)
and provide decision support (84.0%) and practical sup-
port (85.5%)].

Table 3. (continued)

Role of health care
professionals

Strongly
disagree Disagree Undecided

Agree or
strongly agree

Cancer clinician 0 0 2.2 97.8

Fertility navigator 0 0 1.5 98.5

Coordinate fertility preservation referrals at diagnosis (n = 138)

Nurses 1.5 7.3 5.1 86.2

Social workers 8.7 31.2 10.1 50

Psychologist 10.1 26.1 11.6 52.2

GPs 2.2 8.7 9.4 79.7

Cancer clinician 0 4.4 0.7 94.9

Fertility navigator 0 1.5 1.5 97.1

Be able to identify reproductive symptoms and/or complications during and following the completion
of cancer treatment (n = 138)

Nurses 1.5 5.8 4.4 88.4

Social workers 11.6 28.3 14.5 45.7

Psychologist 10.9 26.1 13 50

GPs 0 2.9 3.6 93.5

Cancer clinician 0 0.7 2.2 97.1

Fertility navigator 0 1.5 2.1 96.4

Coordinate and provide reproductive survivorship care (n = 138)

Nurses 0.7 7.3 5.1 87

Social workers 9.4 24.6 5.1 60.9

Psychologist 8 22.5 7.3 62.3

GPs 1.5 5.8 5.8 87

Cancer clinician 0.7 1.5 4.4 93.5

Fertility navigator 0 0.7 2.2 97.1

All values are in percentages.
Abbreviation: GP, general practitioner.
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Equally, our results showed the importance of allied health
professionals providing resources (social workers 81.9%, psy-
chologists 89.9%, and fertility navigators 98.5%), providing
support with decision making (social workers 81.2%, psy-
chologists 79.7%, and fertility navigators 97.8%), and practi-
cal reproductive support (social workers 76.1%, psychologists
79.7%, and fertility navigators 97.1%; Table 3).

Although GPs were expected to have specialist knowl-
edge about oncofertility care (82.6%) and referral pathways
(92.0%), they are not expected to provide information on fer-
tility risk and options (75.4%), provide resources, or support
patients with oncofertility decisions (68.8%). The role of GPs
was to provide coordination for oncofertility care at diagno-
sis (79.7%) and survivorship (87.0%) and be able to identify
fertility-related medical (93.5%) or psychological distress or
concerns (93.5%; Table 3).

Finally, in questionnaire 2, the participants were able
to reach agreement on the priorities for developing onco-
fertility services (supplemental online Table 3). Taking the
highest agree/strongly agree mean results in Table 4, we
developed a three-tier model (Fig. 2). This framework uses
the data to show the progressive development of services
by concentrating on priorities of oncofertility care.

DISCUSSION

This is the first consensus framework giving guidance about
the core competencies of oncofertility care and implementa-
tion strategies. One hundred and eight statements gained
international agreement that will enhance the implemen-
tation of FP guidelines [1–3]. These guidelines [1–3] estab-
lish best practice and give recommendations for FP uptake

Table 4. Mean agreement percentages for the implementation of consensus statement priorities (n = 138)

Competency that each service should
provide

Essential oncofertility
service, mean score
(agree/strongly agree %)

Enhanced oncofertility
service, mean score
(agree/strongly agree %)

Expert oncofertility
service, mean score
(agree/strongly agree %)

Staff familiar with national and/or
international oncofertility guidelines

81.0 11.2 7.8

Oncofertility services meeting local or
national guidelines

6.9 15.6 77.5

Development of local referral pathway 86.3 10.4 3.3

Clear referral process 89.0 4.5 6.5

Clear communication about oncofertility
risk, FP options, and
success/complications

79.0 12.9 8.1

Adult oncofertility care 82.6 16.0 1.4

AYA oncofertility care 9.1 82.5 8.4

Pediatric oncofertility care 5.0 22.5 72.5

Experienced oncofertility staff providing
mentorship and leadership

2.5 15.6 81.9

Age-appropriate facilities 2.6 89.6 7.8

Use of care plans and IT systems to
identify patients and document
oncofertility care

0 86.0 14

Oncofertility frameworks and/or ethics
review for challenging cases

10.0 10.3 79.7

Appropriate resources available for the
differing needs of cancer patients

84.6 13.2 2.2

Telehealth platforms for sick or rural
patients

10.4 28.7 60.9

Access to practical oncofertility support 78.9 13.4 7.7

Oncofertility care navigation by nursing or
allied health staff

6.2 91.6 2.2

Access to decisional support regarding
fertility preservation choices

5.7 14.6 79.7

Ensure psychosocial support for patients
with reproductive concerns or distress

26.1 68.8 5.1

Access to reproductive survivorship
services

5.2 23.7 71.1

Complex oncofertility care 3.4 9.6 87

Access to clinical and research
oncofertility service

6-9 5.5 87.6

Boldface denotes the value that scored highest in essential, enhanced, or expert services for each role and led to the development of Figure 2.
Abbreviations: AYA, adolescent and young adult; FP, fertility preservation.
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and use; however, they do not consider the skills required by
HCPs or the oncofertility services to effectively implement
these guidelines. This is especially important in view of par-
ticular oncofertility requirements for pediatric patients, com-
plex patients, patients in rural and regional centers, and
patients with additional health care needs. The development
of this competency framework gives HCPs and services a
structure for the components of care required as part of a
service, the roles of HCPs, and how service development can
be prioritized. The value of these additional elements cannot
be overstated.

This study has a strong foundation, building on previous
patient advocacy work [16] and comprehensive oncofertility
literature reviews [6, 14–16], ensuring the competency
statements were evidence based. The PFA engagement and
participation in this study strengthened the development
and review of the Delphi questionnaires, giving equal
weight to HCP and PFA responses and ensuring that the
outcomes are patient focused. The Delphi method relies
on the key assumption that consensus forecasts from a

group are generally more accurate than those from individ-
uals. This study had the advantage of a large international
group of HCP experts representing multidisciplinary roles in a
number of different specialties and PFAs who provide the
patient’s perspective.

A diverse range of countries were included in this study
with diversity in clinical practices around the world and dif-
ferent availability of resources in caring for patients’ onco-
fertility needs [5, 17]. Despite these differences, participants
from middle income and higher income countries had agree-
ment on consensus views, which is consistent with the litera-
ture showing how important reproductive needs and
concerns are to cancer patients around the world [18].

The competency framework consensus statements cover
ten components of oncofertility care (supplemental online
Table 2). Elements of each of the 10 components of care
overlap, but a number of key themes are required for themes
to be developed: understanding about local patient groups
who require the service, identification of HCP champions
who are willing to collaborate on service development,

Enhanced Oncofertility Services 

Expert Oncofertility Services 

Essential Oncofertility 

Services 

Adult oncofertility care  

Local referral pathway  

Clear referral process  

Access to practical 

oncofertility support  

Clear communication about 

oncofertility risk, FP options 

and success/complications  

Appropriate resources 

available for the differing 

needs of cancer patients         

Staff familiar with national 

and/or international 

oncofertility guidelines  

AYA Oncofertility care 

Age-appropriate facilities  

Oncofertility care 

navigation by nursing or 

allied health staff  

Use of care plans and IT 

systems to identify 

patients and document 

oncofertility care  

Ensure psychosocial 

support for patients with 

reproductive concerns or 

distress           

Pediatric oncofertility care  

Complex oncofertility care  

Telehealth platforms for sick 

or rural patients

Access to decisional support 

re fertility preservation 

choices  

Access to reproductive 

survivorship services  

Oncofertility frameworks 

and/ or ethics review for 

challenging cases  

Experienced oncofertility 

staff providing mentorship 

and leadership  

Oncofertility services meet 

local or national guidelines  

Access to clinical and 

research oncofertility 

service  

Figure 2. Three-tiered oncofertility service development model.
Abbreviations: AYA, adolescent and young adult; FP, fertility preservation; IT, information technology.
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collaboration between multiple HCPs across specialties, train-
ing of HCPs involved in service delivery, training of HCPs
working in cancer and fertility services, coordination of ser-
vices, and development of governance structure and care
navigation.

The three-tiered framework for oncofertility service
development allows a method to prioritize the gradual imple-
mentation of different components of care. The framework
progression requires an increase in the level of oncofertility
training and expertise HCPs have, increase in staffing, and
increase in the complexity of cases that are seen. Over time,
a number of additional tiers may appear with smaller expert
services that do not undertake some components of the
framework, such as pediatric care. Although research was
seen as a priority for expert services in our model over time,
essential and enhanced services should also be involved in
oncofertility research.

Traditionally, cancer services have had access to nurs-
ing and allied HCPs providing care navigation and practical
and psychological support but despite these opportunities,
nursing and allied HCPs have felt unable to provide this
level of support because of a fear of upsetting patients
[19], time constraints [20], HCPs being unsure what their
role is [21], and lack of oncofertility training or expertise
in this area [22, 23]. Our results will provide clearer guid-
ance on the roles of key HCPs. Further research is
required to look at the strategy for upskilling a large
number of HCPs and for prioritizing which HCPs should
receive training first.

There are a number of initiatives being developed to
improve education for HCPs and a priority for cancer services
should be to ensure that staff working in the clinical areas
should be provided with training [24–26]. Depending on the
size of the service, available resources, or availability of
staffing, HCPs may have different roles which overlap the
ones which we have described in our framework. Identifica-
tion of the service needs based on the local population and
proposed oncofertility framework will allow services to iden-
tify staff who can provide the same service.

Collaboration across services will ensure that some of
these competencies are reached more quickly. Collaborating
to develop new resources [27–31] or adapting resources that
have already been developed, implementing successful onco-
fertility training programs [19, 25, 32], and using templates
for standard operating procedures should help to decrease
the burden for staff, reduce the time for implementation,
and reduce the costs of implementing models of care.

Strengths
This collaboration brings together the views of PFAs and
HCPs from 16 countries who responded independently of
other participants. The electronic format and translation
allowed for wide international engagement and was cost-
effective, enabling greater participant involvement.

Limitations
The development of the competency framework only had
limited primary physician involvement and, in order to imple-
ment primary care changes, more engagement will be
required. Complex medical needs may require additional

supports that have not been addressed. The oncofertility ser-
vices across the world currently have enormous variability in
cultural and religious views, availability of oncofertility ser-
vices, financial support, and access to appropriate resources.

Future Directions
Although the International Oncofertility Competency Frame-
work is evidenced, informed, and promising, its implementation
needs to be tested for feasibility, acceptability, uptake, and
sustainment [33] and evaluated in terms of challenging organi-
zational context and differences in resources and staffing
in services around the world. Formative evaluation will be
used to provide critical information about the implementa-
tion of “change management” and enable our international
team to study the complexity of integrating this compe-
tency framework into standard practice across a number of
different health care settings.

CONCLUSION

The implementation of an oncofertility competency frame-
work will assist services to define their model of care and
referral pathways and deliver oncofertility services of a consis-
tent, high standard as per internationally available guidelines.
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