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Purpose/Objectives: To develop an instrument to measure staff nurse perceptions of
the barriers to and benefits of addressing fertility preservation (FP) with patients newly
diagnosed with cancer.

Design: A prospective, nonrandomized instrument development approach.

Setting: Harold C. Simmons Comprehensive Cancer Center at the University of Texas
Southwestern Medical Center in Dallas.

Sample: 224 RNs who care for patients with cancer.

Methods: The instrument was developed with content experts and field-tested with oncol-
ogy staff nurses. Responses to a web-based survey were used in exploratory factor analysis.
After refining the instrument, the authors conducted a confirmatory factor analysis with
230 web-based survey responses.

Main Research Variables: Self-perceived barriers to providing FP options to patients newly
diagnosed with cancer.

Findings: The results supported a 15-item instrument with five domains: (a) confidence,
(b) self-awareness, (c) external barriers, (d) time barriers, and (e) perceived treatment
barriers.

Conclusions: This instrument can be used to explore oncology nurses’ attitudes toward FP
in newly diagnosed people with cancer in their reproductive years.

Implications for Nursing: A more comprehensive understanding of attitudes and barriers
related to FP will guide the building of optimal systems that support effective FP options,
resources, and programs for individuals with cancer.

he American Cancer Society (2017) estimated that about 1.7 million

people would be newly diagnosed with cancer in 2017. In 2015, an es-

timated 70,000 of those diagnosed with cancer were adolescents and

young adults aged 15-39 years, still of childbearing age (National Cancer

Institute, 2015). Individuals in their childbearing years have reported
that fertility is of high concern and, at times, trivialized by clinicians (Peate,
Meiser, Hickey, & Friedlander, 2009). Many cancer treatments reduce fertility,
and some eliminate its possibility. A diagnosis of cancer is unexpected and life-
changing. Healthcare providers fully understand the implications of treating
the malignancy as soon as possible, but many overlook the options related to
survivorship when treatments are effective (Ethics Committee of the American
Society for Reproductive Medicine, 2005; King et al., 2008; Peate et al., 2009).
Knowing that time to treatment is a factor in survival, therapy, including surgical
resection, chemotherapy, systemic therapies, and radiation, is often started as
soon as possible. The delivery of information about fertility may also be con-
founded by the type of cancer, insurance provider, and socioeconomic resources
available to the patient and clinic (Loren et al., 2013).
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In meeting the goal of initiating treatment as
soon as possible, critical components like fertility
preservation (FP) may be overlooked or minimized
(Nobel Murray, Chrisler, & Robbins, 2016; Peate et
al., 2009). In addition, individuals have reported that
they desire additional information on FP in the early
stages of cancer. The preferred method of delivery
of this information is a trained clinician (Quinn,
Vadaparampil, Bell-Ellison, Gwede, & Albrecht, 2008).
Quinn et al. (2008) identified physician familiarity
with fertility options, data, and statistics, as well as
physician comfort level, as potential barriers to fa-
cilitation of FP consultations with people diagnosed
with cancer.

FP requires dedicated staff to counsel patients and
ensure they are fully informed regarding treatment
implications, including all of their potential choices.
Systems also have to be in place to support people
newly diagnosed with cancer through discussion of
these options. People in their childbearing years have
reported that they would like information about fertil-
ity options initially and on a regular basis throughout
their treatment because their options and treatment
courses may change and affect fertility (Peate et al.,
2009). Comprehensive cancer care requires a team
approach to ensure that the full range of resources
is available during optimal periods, such as pretreat-
ment or new diagnosis, to optimize care.

Many cancer treatments involving surgery, chemo-
therapy, or radiation lead to reduced fertility or
infertility. Men with cancer aged 18-45 years can ex-
perience the toxic effects of systemic therapies and
radiation directed at the gonads or the hypothalamus
and/or pituitary gland, which lead to infertility 30%—
75% of the time (Ginsberg, 2012). Women’s infertility
risk varies considerably based on multiple variables,
including treatment age, modality, and dosing (Levine,
Kelvin, Quinn, & Gracia, 2015; Winkler-Crepaz, Ayuan-
dari, Ziehr, Hofer, & Wildt, 2015). Cancer survivors of
childbearing age have reported that one of their great-
est concerns is the effect of treatment on their ability
to have a biologic child (Benedict, Shuk, & Ford, 2016;
Ellis, Wakefield, McLoone, Robertson, & Cohn, 2016).

Survivors who were not fully informed or given
the choice to consult a reproductive endocrinologist
or fertility specialist in their pretreatment phase of
care often experience resentment toward or distrust
of the medical community (Deshpande, Braun, &
Meyer, 2015). Individuals who did not receive a fertil-
ity consultation reported higher levels of depressive
symptomatology and lower quality of life (Letourneau
et al., 2012). Most women receiving FP counseling
reported that the possibility of FP was instrumental
to improved coping. Receiving FP counseling reduced
long-term regret and dissatisfaction concerning fertil-
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ity and was associated with improved physical qual-
ity of life and trends toward improved psychological
quality of life (Deshpande et al., 2015).

National oncology organizations have championed
FP as a critical component of comprehensive cancer
care. Often, certification criteria incorporate FP as a
core standard. The 2006 American Society of Clini-
cal Oncology’s Quality Oncology Practice Initiative
guidelines stated that infertility risks should be dis-
cussed prior to initiating fertility-reducing therapies
for individuals in their reproductive years (Lee et al.,
2006). Clinicians agree that FP is an important topic
for men and women diagnosed with cancer, yet they
do not always address it (Klosky et al., 2015). Despite
this guideline, national compliance with FP counsel-
ing remains low (Blayney et al., 2014). A review of 69
studies revealed that individuals with cancer often
lack adequate information and are often not informed
about FP options (Flink, Sheeder, & Kondapalli, 2017).
Oncology nurses are key clinical staff who often play
a pivotal role in ensuring adherence to quality guide-
lines, based on evidence-based practice and national
recommendations for optimal care (Benedict et al.,
2016; Ellis et al., 2016).

Because clinicians (e.g., physicians, hospital admin-
istrators, leadership teams) rely on nurses to fully
educate and support patients through the cancer
journey, understanding what nurses need regarding
FP advocacy becomes critical. However, no validated
instruments address nursing attitudes toward FP
counseling. The purpose of this study is to develop a
tool to assess the potential barriers encountered by
oncology nurses to recommending FP as an option for
patients with newly diagnosed cancer.

Methods

This was a multiphase instrument development
study. The study, which received institutional review
board approval from the University of Texas South-
western Medical Center in Dallas, was completed in
four phases. In phase 1, clinical experts developed
items considered to be important in evaluating on-
cology nurses’ attitudes toward addressing FP with
a patient following a new diagnosis of cancer. Phase
2 involved developing and refining a survey, and in-
cluded field-testing of the items with nurse clinicians
who provide direct care in adult oncology units.
Phase 3 involved distribution of the survey in a web-
based format to 67 oncology staff nurses at a single
institution. Exploratory factor analysis was used to
refine the instrument. Factor analysis can be used to
help determine the number of items and factors (ele-
ments) to retain when developing a new instrument
(DeVellis, 2012; Pett, Lackey, & Sullivan, 2003). Phase
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4 included confirmatory factor analysis with 230 par-
ticipants from one region who provide direct care to
individuals receiving cancer treatments.

This study was developed and initiated at the Har-
old C. Simmons Comprehensive Cancer Center at the
University of Texas Southwestern Medical Center in
Dallas. The cancer center houses three outpatient
clinics and two inpatient units. The research team
recruited nurses from the greater Dallas—Fort Worth
metroplex by engaging nursing societies and events
aimed at oncology nurses.

Two subsets of participants were included in this
study. The first subset sample, involved in phase 3,
were the 67 nurses employed at the collaborating site.
These nurses had regular contact with adults in their
reproductive years diagnosed with cancer. Nurses
were recruited via email and in person at staff meet-
ings. The second subset sample, involved in phase 4,
were the 230 oncology nurses employed within the
greater Dallas—Fort Worth metroplex who had regular
contact with individuals in their reproductive years
diagnosed with cancer.

Phase 1 of the current study involved engaging
clinical experts and conducting a literature review of
previous research studies and instruments address-
ing FP in oncology. The investigators met biweekly to
discuss findings, gaps in the literature, and evidence-
based practices to address FP. Statements were devel-
oped with Likert-type scale responses. Phase 2 began
when consensus was reached on the list of items. Con-
tent experts were consulted and provided feedback
on each item for readability, face validity, structure,
and response options. Next, the items were entered
into a web-based platform (www.proprofs.com), and
three staff nurse champions and two nurse leaders
were asked to take the survey and provide feedback
on the structure and face validity. The content ex-
perts and nurse champions provided unstructured
feedback, which was used for critical revisions (i.e.,
structure and visual clarity). The web-based platform
allowed participants to take the survey anonymously,
avoiding additional risks of loss of confidentiality.

During phase 3, participants from the local institu-
tion were invited to complete the web-based survey,
consisting of 16 items. Invitations occurred via staff
meetings, daily staff five-minute huddle meetings,
face-to-face invitations, and group email announce-
ments. Staff opting to participate were given a link
to the ProProfs website. Data were downloaded
from the ProProf platform as tab-delimited, entered
into an electronic spreadsheet, and uploaded to
SAS®, version 9.4, for statistical analyses. Standard
measures of central tendency were computed for
all variables (mean, median, interquartile range).
Exploratory factor analysis with orthogonal rotation
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TABLE 1. Oncology Fertility Preservation Survey?®

Item Statement

Factor 1: Confidence

1° | currently have a lot of knowledge regarding
fertility preservation (FP) for the patient (options,
campus referral procedures, resources, potential
general questions).

2 My current knowledge regarding FP and patients
with cancer limit me from bringing up FP.

3 My personal comfort level with FP limits my
ability to bring up FP discussions with my pa-
tient.

4° | routinely address sexuality concerns and/or

problems with my patients.
Factor 2: Self-awareness

5 There are ethical issues that limit my ability to
bring up FP discussions with my patient.

6 My personal attitudes about financial consider-
ations limit my ability to bring up FP discussions
with my patient.

7 My personal attitudes about patient and family
comfort limit my ability to bring up FP discus-
sions with my patient.

8 My religion limits my ability to bring up FP discus-
sions with my patient.

b Being made aware of new campus resources for
FP would increase my likelihood of bringing up
FP with patients.

Factor 3: External barriers

10 There are physician behaviors that may limit my
ability to bring up FP discussions with my patient
with cancer.

11 Family behaviors limit my ability to bring up FP

discussions with my patient.

Factor 4: Time barriers

12 Time constraints limit my ability to bring up FP
discussions with my patient.

13 My ability for timing the discussion about FP
limits my ability to bring up FP discussions with
my patient.

Factor 5: Perceived treatment barriers
14 FP limits treatment options for patients.

15 FP slows down treatment options for patients.

2 Participants were asked to select the response that best
represented their level of agreement with each state-
ment: strongly agree, agree, neutral, disagree, or strongly
disagree.

P Requires inverse scoring
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TABLE 2. Results of Phase 4 Factor Analysis
Revealing Nursing Barriers to and Facilitators
of Presenting Fertility Preservation (N = 224)

Nursing Experience (Years) X SD Range
Clinical 14.1 6 5-20
Oncology 12.4 6 5-20
Factor/Domain X sD Range
1: Confidence 123 3.6 4-20
2: Self-awareness 9.5 2.7 5-25
3: External barriers 4.8 1.5 2-10
4: Time barriers 5.6 1.9 2-10
5: Perceived treatment barriers 5 1.6 2-10
Combined scores 371 7.6 15-75

Note. Higher scores indicate more self-perceived barriers
or less self-rated preparedness to present fertility preserva-
tion options to patients.

was used to explore the results of phase 3. Scree
plot analysis examining eigenvalues indicated five
factors: confidence, self-awareness, external barri-
ers, time barriers, and perceived treatment barriers.
The instrument was further refined by examining
the individual factor loadings. The variable with the
highest association for each factor was assigned.
By deleting one item, the survey was reduced to a
15-item tool.

Phase 4 involved sending the refined (15-item)
web-based survey to staff nurses who provide direct
care to individuals with cancer in north Texas. Re-
cruitment of nurses occurred at local meetings, con-
ferences, and events for oncology nurses. Research
staff members provided participants with electronic
devices (i.e., a laptop or tablet) that opened directly
to the web-based survey. During phase 4, inverse
scoring was applied for items 6, 19, and 20 (based
on exploratory factor analysis in phase 3). Data were
downloaded from the web-based platform. All data
were anonymous and therefore de-identified. Data
were stored in Excel on secure drives on computers.
First, scree plots of the eigenvalues were examined
and noted, indicating a five-factor tool; all factor
loadings were greater than 0.35. PROC CALIS using
SAS, version 9.4, was used for confirmatory factor
analysis.

Results

The 67 nurse respondents in phase 2 had an average
of 14.2 (SD = 5.9) years of clinical experience and 11.1
(SD = 6) years of oncology experience. Exploratory
factor analysis revealed a five-factor, 15-item instru-
ment (see Table 1). Factor 1, confidence, consisted
of four items, two with positive loading (0.87, 0.74)
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and two with negative loading (-0.8, -0.48). Factor 2,
self-awareness, included five items, four with positive
loading (0.8, 0.66, 0.63, 0.6) and one with negative
loading (-0.36). Factor 3, external barriers, included
two items with positive loading (0.68, 0.65). Factor
4, time barriers, included two items with positive
loading (0.68, 0.65). The time barriers were intended
to capture workload time barriers experienced by
the nurses. Factor 5, perceived treatment barriers,
included two items with positive loading (0.68, 0.64).
The 15 items all were included in the survey distrib-
uted in phase 4.

Phase 4 (confirmatory factor analysis) initially
included 230 surveys from nurses with clinical and
oncology experience. Of these, six respondents
omitted two or more items, which were dropped
from the final analysis. A broad range of responses
existed for each item. Confirmatory factor analy-
sis met convergence criteria for five factors (X* =
164.8, p < 0.0001, Bentler’s comparative fit index =
0.9). Almost every item received the full range of pos-
sible responses, from “strongly agree” to “strongly
disagree.” The exceptions were items 6, 7, and 14,
with which no respondents strongly agreed (see
Table 2).

Discussion

FP is important to most individuals of reproductive
age (Yee, Abrol, McDonald, Tonelli, & Liu, 2012). In
attempts to improve FP counseling for adolescents
and young adults with cancer, interventions tend to
exclusively target nurses through educational offer-
ings (Nobel Murray et al., 2016; Vadaparampil et al.,
2016). Patient education is generally offered in the
form of an informational pamphlet or brief in-office
counseling (Peate et al., 2009). The content of these
educational interventions is general, not tailored to
the patient. These efforts could be improved if more
was known of patients’ specific needs. Despite an ex-
tensive literature search, the authors of the current
study were not able to find an established instru-
ment to measure learner readiness or barriers to FP
counseling in oncology (Vadaparampil, Hutchins, &
Quinn, 2013).

The results support the use of a 15-item instrument
to measure five distinct domains of nurse prepared-
ness to address FP. The tool may be used to assess the
barriers to delivery of FP education by nurses in on-
cology settings. This instrument can be distributed on
paper or on the web to determine the current overall
preparedness of oncology nursing staff to address FP.
This survey may also be used with oncology nurses
from specific departments of all skill levels to create
targeted interventions within defined subgroups. The
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survey is designed to provide a future potential treat-
ment pathway for individuals with cancer during their
reproductive years.

Limitations

Although the setting of the study, Dallas-Fort
Worth metroplex, represents a diverse cohort, the
need for and acceptance of FP counseling may vary
by region. This survey should be used in other set-
tings with more diverse samples. In addition, this
survey did not ask nurses to consider the age of
individuals with cancer, which may be important
considering the trend toward family planning later
in life (e.g., age 35-50 years) and how this affects
nurses’ perceived barriers to FP counseling. Future
surveys may want to consider age as a factor in FP.
Also, the research team did not account for nurses’
previous education or counseling regarding FP. For
example, at one recruiting hospital, all healthcare
providers are prompted by the electronic health
record to assess an individual’s level of interest in
FP counseling. Although this may present a bias, it is
also helpful when considering the generalizability of
the tool for future studies; additional questions may
need to be added to consider such bias. This survey
was completed by self-report, which may not reflect
the nurses’ actual knowledge of FP resources and
referral options. Instead, it may indicate the nurses’
perceived understanding of FP in their oncology
population.

Implications for Nursing

The final instrument can be used by staff, edu-
cators, and researchers to develop and test qual-
ity initiatives designed to improve the use of FP
counseling. Staff nurses can use the instrument for
self-assessment, as well as to determine which do-
main should be addressed first to have the greatest
impact. Educators can use the instrument to facili-
tate a needs assessment tailored to their practice
environment.

Nurses engaged in research can use the instru-
ment to evaluate the impact of practice change
interventions. For example, one site had incorporated
a comprehensive resource and referral option within
the electronic health record with individualized
education and referral, as well as education within
a continuing education offer and new nurse orienta-
tion. However, based on survey responses, this did
not increase all of the nurses’ confidence levels or
perceived time constraints. Therefore, the survey
results were critical to the development of a new, tar-
geted education plan for nurses. Future plans for this
work include testing nursing interventions targeted
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Knowledge Translation

* Oncology nurses should ensure fertility disclosure and
consent regarding options related to initiation and treat-
ment pathways for patients newly diagnosed with cancer
in their reproductive years.

* Real and perceived barriers inhibit oncology nurses from
initiating conversations and actions to address fertility
preservation (FP).

* Five domains define the scope of barriers oncology nurses
must overcome to improve compliance with FP recommen-
dations: confidence, self-awareness, and external, time,
and perceived treatment barriers.

at specific domains associated with real or perceived
barriers to promoting FP counseling.

Conclusion

This 15-item instrument can be broadly dissemi-
nated to nursing staff who provide direct care to
people with cancer. The findings support the initial
validity of the survey to gain insight into the barriers
nurses face in discussing FP measures with individu-
als with cancer in their reproductive years. Additional
research is warranted to confirm the validity of this
instrument in a larger and more diverse cohort.
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