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Purpose/Objectives: To evaluate the relevance of a five-dimensional model of clinical trial
nursing practice in an oncology clinical trial nurse population.

Design: Web-based cross-sectional survey.
Setting: Online via Qualtrics.

Sample: 167 oncology nurses throughout the United States, including 41 study coordina-
tors, 35 direct care providers, and 91 dual-role nurses who provide direct patient care and
trial coordination.

Methods: Principal components analysis was used to determine the dimensions of oncol-
ogy clinical trial nursing practice.

Main Research Variables: Self-reported frequency of 59 activities.

Findings: The results did not support the original five-dimensional model of nursing care
but revealed a more multidimensional model.

Conclusions: An analysis of frequency data revealed an eight-dimensional model of oncol-
ogy research nursing, including care, manage study, expert, lead, prepare, data, advance
science, and ethics.

Implications for Nursing: This evidence-based model expands understanding of the mul-
tidimensional roles of oncology nurses caring for patients with cancer enrolled in clinical
trials.

he specialty practice of clinical trial nursing was recently recognized

by the American Nurses Association (International Association of

Clinical Research Nurses [IACRN], 2016). With this recognition came a

five-year acknowledgement of clinical trial nurses’ (CTNs") scope and

standards of practice (American Nurses Association & IACRN, 2016).
Nomenclature for clinical trial nursing is confusing, and precisely what CTNs
do on a day-to-day basis is unclear based on the role title alone. Two nursing
roles have been described in the literature—the CTN and the research nurse
coordinator. When compared, CTNs were found to perform higher levels of
clinical practice than research nurse coordinators (Bevans et al., 2011). The
CTN’s role is the provision of direct patient care to study participants, and the
research nurse coordinator’s nursing activities were more frequently related
to a specific study or principal investigator (Bevans et al., 2011). Although the
American Nurses Association stated that CTNs make important contributions
to the research process and have specialized training in nursing care—research
regulations, scientific processes, participation protection, data collection,
analysis, and interpretation (IACRN, 2016)—many questions about their roles
and responsibilities remain. This recognition reveals how nurses contribute
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to the clinical trial enterprise; however, these state-
ments and descriptions of the CTN role may not fully
represent the oncology clinical trial nursing practice.
It is unclear if the designation of clinical trial nursing
as a specialty practice by the American Nurses Asso-
ciation overlaps, and to what degree, with the roles
and responsibilities of research nurse coordinators.
Patients enrolled in an oncology clinical trials
present with complex emotional, medical, and edu-
cational needs, with care driven by the requirements
of the trial and collection of research data (Hastings
et al., 2012). As a result, the oncology CTN needs to
be prepared to deliver care; however, the roles and
contributions of nurses to the care of patients with
cancer participating in clinical trials are not clearly
described in the literature. Their job descriptions,
scope of practice, and job titles also vary (Castro et
al., 2011; Hastings et al., 2012; Jones & Wilson, 2013).
In some clinical trial settings, the CTN is narrowly
focused on coordination aspects of clinical trials,
particularly on the collection of research data and
the fidelity of the study; in other clinical trial set-
tings, the CTN is primarily focused on direct patient
care, administration of study drugs, and meeting the
emotional needs of the patient. Still in other clinics
or hospitals, the CTN role may be broader, consisting
of a dual role of direct patient care and clinical trial
coordination (Bevans et al., 2011; Carlson, Reilly, &
Hitchens, 2005; Castro et al., 2011; Hastings et al.,
2012; Nagel, Gender, & Bonner, 2010; Scott, White,
Johnson, & Roydhouse, 2011; Spilsbury et al., 2008).
Clinical trial participants are cared for in a variety of
settings, including inpatient units, outpatient infusion
centers, ambulatory care clinics, private oncologist
offices, and radiation therapy facilities (Rieger & Yar-
bro, 2003). The nursing care provided by CTNs must
meet a myriad of emotional, medical, and educational
needs of patients while adhering to strict trial and
research guidelines and protocols (Hastings et al.,
2012). Given the experimental and medically intricate
nature of oncology clinical trials, patients and their
families require a high level of care and expect com-
petent clinicians who are well versed in the care of
research participants. To define the role of the oncol-
ogy CTN, an agreed-upon taxonomy or classification
system (Castro et al., 2011) should be developed.
One of the current authors observed that it is not
uncommon for principal investigators or department
administrators to ask CTN managers, “Can the clini-
cal trial nurse perform informed consent?” or say, “I
didn’t know I could ask the nurse to create a study
budget.” This role confusion leaves nurses uncertain
about their scope of practice and preparation (Jones
& Wilson, 2013). For example, unlicensed personnel
may perform activities that should be performed
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by nurses (Jones & Wilson, 2013), but the Code of
Federal Regulations is vague on the delegation of
authority by principal investigators in the conduct
of clinical trials (U.S. Food and Drug Administration
Responsibilities of Sponsors and Investigators Rule,
2016). The principal investigator, who is ultimately
responsible for the fidelity of the clinical trial, may
not know what and to whom they can delegate.
Therefore, clarity is needed on the role of oncol-
ogy CTNs to advance practice (Bevans et al., 2011;
Ehrenberger & Lillington, 2004; Nagel et al., 2010;
Spilsbury et al., 2008).

Two instruments have been developed to delineate
the role of the CTN—the Clinical Trial Nurse Question-
naire created by Oncology Nursing Society’s (ONS’s)
Research Nurse Special Interest Group (Ehrenberger
& Lillington, 2004) and the Clinical Research Nurse
Role Delineation Measure (Bevans et al., 2011; Castro
et al,, 2011; Ehrenberger & Lillington, 2004). Although
the Clinical Trial Nurse Questionnaire was developed
by oncology CTNs and was deemed valid (content va-
lidity = 0.95) and reliable (alpha = 0.92, test-retest reli-
ability = 0.88), the theory with which this instrument
was developed (Nurse Role Effectiveness Model) is
incongruent with its operational measures. Additional
limitations include the length of the questionnaire
(12 sections and 154 items), the results’ lack of refer-
ence to the Nurse Role Effectiveness Model, and its
need for updating (published in 2004). Therefore, the
Clinical Trial Nurse Questionnaire was not used for
this study.

The Clinical Research Nurse Role Delineation Mea-
sure survey (Bevans et al., 2011) was the result of a
five-dimensional model theorized using expert con-
sensus to categorize clinical trial nursing activities
(Castro et al., 2011). The dimensions conceptualized
by nursing experts at the National Institutes of Health
are care coordination and continuity, clinical practice,
contributing to the science, human subject protec-
tion, and study management. Within each dimension,
specific nursing activities were proposed. The Clinical
Research Nurse Role Delineation Measure was created
based upon the activities proposed by this group of
nursing experts. In a test of this model, the National
Institutes of Health researchers sampled 412 oncol-
ogy, behavioral/mental health, medical/surgical, criti-
cal care, and perioperative/perianethesia nurses with
clinical trial roles (Bevans et al., 2011). This study did
not report the variance of each dimension; therefore,
it is unclear to what extent this model explains the
role of CTNs in this sample. Two distinct roles of the
CTN and clinical trial coordinator were described, and
the authors recommended additional study using a
large, national sample of nurses (Castro et al., 2011;
Chang, Gardner, Duffield, & Ramis, 2012).
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Methods

To build upon the literature and better understand
the dimensions of practice of the oncology nurse
in research, the current study was undertaken. The
objective of this study was to evaluate the relevance
of the five-dimensional model of clinical trial nursing
practice in an oncology clinical trial nursing popula-
tion. Survey data were collected from a sample of
oncology nurses who care for clinical trial participants
from all regions of the United States to test the use of
the five-dimensional model. Participants were asked to
self-report if they met eligibility criteria by answering
two questions. Participants were eligible for the study
if they were currently practicing in the United States
and working in oncology clinical trials providing direct
patient care, trial coordination, or a combination of
both. Participation was voluntary and anonymous.
Informed consent was presumed based on commence-
ment of the survey. Institutional review board approval
was obtained from the University of Texas at Tyler.

Sample

A convenience sample of 167 oncology nurses em-
ployed in the United States working in clinical research
(direct patient care, coordination of a clinical trial, or
both) were recruited by using targeted advertisements
on social media (e.g., Facebook, Twitter, LinkedIn) and
emailing potential participants (email addresses were
obtained from professional databases, including the
ONS Clinical Trial Nurse Special Interest Group, the
IACRN, and the researcher’s professional oncology
nursing network). Email invitations and direct solicita-
tions through social media provided an overview and
study purpose. Potential participants from both pools
were directed to the web-based Qualtrics survey tool.
The survey took an average of 15 minutes to complete
and was open from December 2015 to February 2016.

Instrument

The Clinical Research Nurse Role Delineation Mea-
sure was used with permission (Bevans et al., 2011).
A 12-question survey was used to characterize partici-
pant demographics. No personal identifiable informa-
tion was collected. Participants were given a list of 59
activities and were asked to answer how frequently
they engaged in each of them on a scale of 1 (not part
of my practice) to 6 (multiple times a day) as it related
to their current role. This scale performed well in a
previous study with a Cronbach alpha reliability for
the frequency items of 0.95 (Bevans et al., 2011).

Analysis

Data were downloaded and imported into SPSS®,
version 21. Descriptive statistics were calculated de-
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pending on the distribution of each variable. For con-
tinuous variables, histograms, means, and standard
deviations were generated to assess normality. For
ordinal variables, medians and ranges were calcu-
lated. Tabulations were used for categoric variables.

Principal Components

Principal components analysis (PCA) was used to
determine the dimensions of practice for oncology

TABLE 1. Sample Characteristics

Characteristic n %

Gender (N = 167)

Female 159 95
Male 8 5
Age (years) (N = 166)
20-29 11 7
30-39 27 16
40-49 28 17
50-59 68 41
60 or older 32 19
Years as a nurse (N = 175)
1-2 3 2
3-5 10 6
6-10 28 16
11-15 11 6
16-20 17 10
20 or more 106 61
Current nursing degree (N = 169)
BSN, RN 80 47
MSN, RN 36 21
ADN, RN 31 18
Nurse practitioner 9 5
LVN/LPN 1 1
PhD, RN 1 1
Other 11 7
Years in current role (N = 158)
Less than five years 58 37
Five years or more 100 63
Work status (N = 173)
Part-time 15 9
Full-time 158 91
Region (N = 175)
Northeast 45 26
Southeast 40 23
Southwest 31 18
Midwest 32 18
Northwest 14 8
Central 13 7
Direct patient care (N = 172)
Yes 126 73
No 46 27
Primary patient population (N =174)
Pediatrics 3 2
Adult 171 98

ADN—associate degree in nursing; LVN—licensed voca-
tional nurse

Note. Because of rounding, percentages may not total 100.
Note. All participants who completed the Clinical Research
Nurse Role Delineation survey and demographic questions
were included in this table. Not all of those participants
were included in the final analyses of survey results.
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CTNs. PCA is a data-reduction technique used to
examine the interrelated nature of variables, extract
them, and reduce them for further assessment (Abdi
& Williams, 2010). The goal of PCA is not only to
determine the number of underlying dimensions of
a construct (in this case, clinical trial nursing) but
to determine how well the dimensions explain the
construct. In this way, the PCA technique generates
new variables, called “principal components,” which
represent combinations of the original variables
(Abdi & Williams, 2010). The first principal compo-
nent would explain the largest proportion of total
variance in the original variables explained by the
component; the second extracted component would
explain less variance and is statistically independent
(i.e., orthogonal) from the first component (Abdi &
Williams, 2010).

The initial steps in planning a PCA is to select a
model for testing. The five-dimensional domain of
practice for CTNs was selected for testing in the cur-
rent study. PCA was selected with varimax rotation to
determine the dimensions of nursing practice. Scree
plots and corresponding eigenvalues were used to
determine the number of components in the data, and
varimax rotation was used to examine the stability of
the results of frequency scores from the survey. After
the number of components was identified, inter-item
matrices were used to classify each item into a prin-
cipal component based upon the following guidelines:
a loading greater than 0.6 on a single component and
a loading less than 0.3 on each other component.
Cronbach alpha was calculated to evaluate internal
consistency of each newly generated scale.

Results
Demographics

Most nurses participating in the study practiced
for 20 or more years, were aged 50-59 years, worked
full-time, and had been in their research role for
five years or more. Most study participants had a
Bachelor’s degree and cared for adults (see Table
1). The sample included participants from all over
the United States. The three groups of nurses self-
identified as primarily involved in direct patient care,
primarily involved as a trial coordinator, or involved
in patient care and clinical trial coordination. The
largest group (n = 91) had dual roles of direct patient
care and trial coordination, followed by coordinators
(n = 41) and direct care clinicians (n = 35).

Principal Components Analysis

PCA was used to replicate the five-dimensional
clinical research nursing domain of practice for the
oncology nurse who cares for patients enrolled in
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clinical trials. The frequency scales met the criteria
set by Field (2009) for the Kaiser-Meyer-Olkin (Kaiser,
1974) values of 0.92 and a significant Bartlett’s test of
sphericity indicating that the data were amenable to
PCA with varimax rotation. Eight unique components
containing 51 variables were extracted (see Figure
1). These components explained 64.12% of the total
variance in the original variables. The eight factors
were classified and labeled as care (20 items, alpha =
0.957), manage study (5 items, alpha = 0.914), expert
(8 items, alpha = 0.855), lead (6 items, alpha = 0.81),
prepare (4 items, alpha = 0.771), data (3 items, alpha =
0.755), advance science (3 items, alpha = 0.765), and
ethics (2 items, alpha = 0.784). The dimension of care
explained most of the role (37.6%) compared to the
other factors.

Discussion

Domains of Practice

The primary purpose of this study was to replicate
and expand characterizations of oncology clinical
trial nursing responsibilities from previous studies.
Results of the current study suggest that nurses’
practice responsibilities are more multidimensional
than previously anticipated (Bevans et al., 2011).
Specifically, the current results support an eight-
dimensional model of oncology clinical trial nursing
practice versus the five-dimensional model of care
theorized previously. This eight-dimensional model
of care is based on the results of the factor analysis
of the frequency data from the survey, whereas the
five-dimensional model was based on national expert
opinion (Castro et al., 2011).

Activities in this eight-dimensional model of care also
were grouped quite differently than the activities in the
five-dimensional model. The same activities were used
in both studies to operationalize the oncology nurse’s
role, which may be implemented differently. The eight-
dimensional model suggests that oncology CTNs spend
most of their time caring for patients (20 activities and
37.6% of the variance), contrary to popular perceptions
of them providing more administrative tasks. In the
five-dimensional model, care coordination included
14 items and explained variance was not provided.
The care dimension included activities like monitoring
patient for adverse events, teaching participants about
the study, reporting potential patient adverse events,
recording patient research data, explaining study
procedures to patients, and directing patient care to
research participants.

In addition, evidence from the current study suggests
that nurses’ scope of practice extends beyond patient
care to activities (e.g., the lead dimension, which in-
cludes the development of study budgets, oversight
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of people in the research process, and coordination
of team meetings). The expert dimension includes
activities that call upon the nurse’s expertise, such as
support of study grants, creation of case report forms,
assistance in setting up study databases, creation of
educational materials for research participants, and
identification of practice questions related to a novel
therapy or intervention under study.

The eight-dimensional model has additional dimen-
sions—expert, lead, prepare, and data—that were not
included in the originally proposed five-dimensional
model, and each dimension has multiple activities.
Many of the activities that created the care dimen-
sion were in the clinical practice dimension from
the originally proposed five-dimensional model. It is
difficult to draw conclusions as to why the activities
grouped differently because the statistical technique
for grouping activites varied between studies. In ad-
dition, the sample population differed from that in
previous studies. The labels for this analysis were
created after examination of the activities within each

dimension, then a broad label was chosen to repre-
sent those activities.

The multidimensional domains of practice pre-
sented in this study underscore the complex nature
of the oncology CTN role. The diversity of roles and
responsibilities assigned to oncology nurses are
complex, leaving these nurses at risk for role confu-
sion. Oncology nurses involved in the care of patients
receiving experimental therapies are expected to
be autonomous in roles driven by the clinical trial
protocol. The potential for role conflict should be
examined in additional studies to further define and
clarify nurses’ scope of practice.

Strengths and Limitations

Results from this study should be considered in
light of the limitations, including a small sample size,
the use of convenience sampling rather than a prob-
ability sample, the potential ineligible participants
enrolled because of self-selection, and the anonymous
nature of the survey. Although the current sample was

FIGURE 1. Factor Analysis Results

Care

* Variance: 37.6%

* Monitor for adverse events.

* Teach participants/family about study.

* Report potential adverse events to team.

* Record research data.

* Explain study procedures to participants.

* Care for research participants.

* Help with research participant inquiries and concerns.

* Coordinate research specimens.

* Protect data per regulations.

* Collaborate interdisciplinary team.

* Coordinate research to minimize risk.

¢ Collect study data.

¢ Schedule study procedures.

¢ Facilitate research team communication.

* Provide indirect nursing care.

* Provide expertise during study.

* Coordinate referrals outside the research team.

¢ Support participant in reasons and goals in study.

* Comply with International Conference on Harmonisation and
good clinical practice guidelines.

* Mentor team members.

Manage Study

e Variance: 11.21%

¢ Recruit participants.

¢ Facilitate initial informed consent.

* Help identify research participants’ eligibility.

* Coordinate study visits.

¢ Facilitate ongoing informed consent.

Expert

* Variance: 4.35%

* Support study grant development.

¢ Devise case report forms.

* Help set up study database.
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¢ Create and provide educational materials for research par-
ticipants.

* |dentify practice questions from a new study procedure or
intervention.

* Help develop study.

* Help analyze research data.

¢ Serve as expert to the team during study creation.

Lead

* Variance: 3.79%

* Develop study budget.

* Oversee people in the research process.

* Coordinate study team meetings and activities.

¢ Lead interprofessional team.

¢ Facilitate team education about the study.

* Identify care implications in study development.

Prepare

* Variance: 2.96%

* Foster communication of research sites.

* Prepare and produce regulatory and monitoring reports.

 Participate in visits or audits.

* Help prepare data for analysis.

Data

e Variance: 2.45%

* Help handle research specimens.

* Record data on study documents.

¢ Facilitate research specimens.

Advance Science

* Variance: 2.39%

* Review data for new ideas.

* Identify research trends.

* Report research trends.

Ethics

* Variance: 2.07%

¢ Develop innovations with team.

* Address ethical conflicts with team.
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smaller than that in previous studies (Bevans et al.,
2011), it was demographically more diverse, consist-
ing of nurses employed in oncology clinics across the
United States, which could have affected the findings.
Previous study participants were employed at a single
institution and worked in many clinical specialties
(not only cancer trials). The larger sample size in the
present study permitted the use of the factor analytic
procedure, which cannot generate stable results with
small samples. These data were factorizable, and the
robust statistical technique for grouping the activities
into dimensions of practice helped control for the
limited sample size.

Recruitment for this study was conducted using
social media and email to educate nurses on eligibility
and decrease the chances of enrollment of ineligible
participants. It is difficult to determine if the study
sample is demographically representative of oncology
CTNs in the United States because no previous stud-
ies or reports of a national sample are available. The
current study sample was demographically similar to
samples in previous studies (Bevans et al., 2011) in
age distribution, gender, years as a nurse, years prac-
ticing in their current role, and educational prepara-
tion; however, the current sample included slightly
more postgraduate nurses.

Social desirability in response to questions regard-
ing caring or ethics may have affected participant
responses, but this threat was controlled by use of an
anonymous web-based survey. Although self-reported
frequency measures were not ideal because of the risk
for recall bias, the bias would likely be limited because
nurses were currently working in a clinical research
setting and executed these responsibilities daily.

The strengths of this study include the robust sta-
tistical technique used to determine the theoretical
dimensions of practice. In addition, the oncology
nurses were recruited from various research settings
across the United States. In this study, nurses with
dual roles, serving as study coordinators and pro-
viding direct care, represented most of the sample.
Historically, this role was not well understood. Past
role delineation studies of CTNs dichotomized this
population to either direct patient care providers or
study coordinators, leaving out this important dually
trained group of nurses (Bevans et al., 2011). The
inclusion of community oncology research practice
settings, large comprehensive cancer centers, and
academic institutions likely contributed to a more
diverse sample.

Implications for Research

Additional studies to contextualize oncology CTN
practice are needed. Quantitative results from this

594

Knowledge Translation

¢ Oncology clinical trial nursing practice is a multidimen-
sional role.

* Evidence supports an eight-dimensional model of oncol-
ogy clinical trial nursing composed of care, manage study,
expert, lead, prepare, data, advance science, and ethics.

* Oncology clinical trial nurses, although thought to play
mainly an administrative role, spend most time of their time
caring for patients.

study provide evidence of the diverse roles oncology
CTNs are charged with. These findings contribute
to the literature by providing an evidence-based de-
scription of the role of the oncology nurse in the care
of patients enrolled in clinical trials. Because of the
complex nature of the role and the rapidly evolving
landscape, oncology clinical trial nursing should be
examined in future studies. Qualitative studies may
provide evidence that cannot be captured through
anonymous survey techniques, such as role confu-
sion or feelings related to autonomy to perform the
role. Care of patients enrolled in oncology clinical
trials includes intangible emotional preparation and
skills that may be better captured and reported in
qualitative studies. In addition, studies that explore
nurses’ perceptions of autonomy in clinical trials may
increase the understanding of nurses perceived con-
trol in their practice and enhance support for them.

Future studies should replicate these findings
using larger, probabilistic samples of nurses from
various oncology practice settings and locations
to ensure that the full scope of clinical trial nurs-
ing practice is documented. Direct care providers,
clinical trial coordinators, and those with dual roles
should be included in the studies. In addition, an
understanding of the various roles nurses have un-
der different forms of government and healthcare
systems is needed to expand this knowledge to
nurses working overseas. Oncology clinical trials
are becoming more complex, and with increased
awareness and government support for cancer clini-
cal trials because of the Cancer Moonshot initiative,
nurses must be well prepared.

Implications for Nursing

This study clarifies the dynamic roles of oncology
CTNs. To advance practice, the nursing community
must continue to use validated statistical techniques
to inform clinical practice. This model and these data
are foundational to the professional advancement of
nurses. With additional research to support its validity
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and use in other samples, the eight-dimensional model
could be used as the basis for workforce development,
competency development, and scopes and standards
of practice. The results of this study can be used by
oncology nurse employers to better understand the
service profile; build high-quality, more accurate job
descriptions; and assist with performance evaluations
and salary justification. In addition, competencies
should be built upon domains or broad categories of
knowledge, and this eight-dimensional model of oncol-
ogy clinical trial nursing can be used as a foundation
to grow competencies.

Conclusion

Nurses are well positioned to empirically define
their role and contributions to the care of patients
with cancer enrolled in clinical trials. All oncology
nurses who care for patients enrolled in clinical tri-
als have multidimensional roles ranging from patient
care and study management to budget development
and data management. Nurses should have control
over nursing practice, and an evidence base sup-
porting clear dimensions of practice is an important
step. Future studies should replicate these findings
in other settings and samples, and contextualize the
dimensions of practice identified in this study using
qualitative research.

The authors gratefully acknowledge Sally Northam, PhD,
for serving as dissertation chair and mentor and Clare Hast-
ings, PhD, for serving as dissertation committee member and
mentor.
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