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Abstract

Background: Nurse practitioners (NPs) entering the malignant hema-
tology specialty often lack hematology-specific knowledge needed for
practice; many have reported they want and need more hematology
education. Deficiencies in hematology education stem from the mini-
mal amount of hematology content included in NP programs and dur-
ing job orientation. Knowledge deficits among NPs are associated with
unpreparedness to practice and feelings of anxiety, insecurity, inad-
equacy, and guilt. Self-efficacy (SE) is a correlate to NP knowledge ac-
quisition and competency development. Purpose: This was a process
improvement effort to examine the impact of a malignant hematology
education module on NP knowledge and SE to practice in malignant
hematology. Methods: A convenience sample of 11 NP participants were
recruited during onboarding to a hematology department in a tertiary
care cancer hospital in Southern California. Participants completed
an online learning module containing education about hematological
malignancies. A pretest and posttest design using questionnaires was
employed for data collection. Knowledge and SE scores obtained be-
fore and after the intervention were compared to assess for improve-
ment. Results: Posttest NP knowledge scores increased by a mean of
2.4 points (20%; mean pretest: 7.1/12, posttest: 9.5/12), p < .05. Posttest
scores for NP SE were similar to baseline (mean pretest: 32.6/40 points,
posttest: 32.3/40), p > .05. Participants reported that the intervention
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was helpful in the onboarding process. Implications/Conclusion: The findings help establish the
feasibility of a malignant hematology learning module in increasing knowledge for NPs during
onboarding. Integrating an education module into NP job training may increase knowledge and
preparedness to practice in malignant hematology.

alignant hematology is a small,

highly specialized focus of health

care in need of support from nurse

practitioners (NP). The American
Cancer Society estimates that in 2024, there is
expected to be a little over 2 million new cancer
diagnoses in the United States, 8% of which are
hematological malignancies such as leukemia and
lymphoma. As of 2018, there were approximate-
ly 270,000 practicing NPs in the United States,
with an estimated 3,600 to 4,800, about 1% to 2%,
working in hematology/oncology (Coombs et al.,
2020). Given these data, a greater number of NPs
is needed to fulfill the advanced practice nursing
role within this specialty.

One barrier to meeting this demand is that
many NPs lack sufficient hematology knowledge,
thus making it difficult to transition into specialty
practice. Nurse practitioner professional licensure
programs and job orientations in particular often
provide little, if any, oncology-focused education
for NPs. A needs assessment conducted by Hwa
and colleagues (2019) corroborates this, having
found that 90% of NP respondents felt unpre-
pared to practice in hematology and bone marrow
transplant with the education received in gradu-
ate school. It was also noted that approximately
57% of them reported their respective programs’
curricula contain less than 5% of hematology-re-
lated content.

Findings from a separate web-based assess-
ment conducted by Rosenzweig and colleagues
(2012) also confirmed the need for more on-the-
job oncology training during the first year of
practice. Their survey of 610 self-reported oncol-
ogy nurse practitioners (ONP) found that 78%,
70%, and 61% of ONPs described themselves as
either “not at all prepared,” or only “somewhat
prepared” in chemotherapy regimens, recogni-
tion and management of oncologic emergencies,
and detection and management of drug-related
toxicities, respectively. The data suggest that a
majority of hematology-oncology NPs require a

more extensive knowledge base regarding the dif-
ferent treatment modalities within this specialty
upon initial entry into practice. However, many
health-care institutions have limited orientation
programs for new NPs, thus presenting a barrier
to meeting this need (Bush & Lowery, 2016). For
these reasons, NPs new to the malignant hematol-
ogy specialty often report feelings of inadequacy,
anxiety, stress and insecurity (Rosenzweig et al.,
2012; Schofield & McComiskey, 2015). Addition-
ally, a lack of comprehensive education upon hire
is known to affect NP confidence to practice in the
specialty, which can further impact job turnover
(Kramer & Valente, 2020).

Self-efficacy (SE), or the belief in one’s abil-
ity to perform a given task competently, plays a
crucial role in nurse education and contributes
to knowledge acquisition, competency develop-
ment, and learning. It is well established that
nurse SE impacts the role transition experience,
job satisfaction, and intent to stay in a job posi-
tion (Baker & Blakely, 2023; Rambod et al., 2018).
Thus, higher levels of SE are needed to enhance
NP training and help NPs feel confident and com-
petent to practice.

Similar to the literature, a need for more he-
matology education was identified among he-
matology NPs working in a National Cancer In-
stitute (NCI)-designated comprehensive cancer
center, which became the setting of this quality
improvement (QI) effort. To better identify the
learning needs of newly hired NPs at this insti-
tution, a preliminary informal needs assessment
was conducted. All six of the respondents ex-
pressed a strong desire to receive education on
specific hematologic diseases, chemotherapy
regimens, cellular therapy, immunotherapies
and oncologic emergencies, in addition to want-
ing more time with preceptor-led orientation.
These findings, and those illuminated from the
published literature, confirm NPs want and need
more malignant hematology education to enrich
their practice.
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METHODS

Purpose

This QI effort sought to measure the impact of a
malignant hematology-focused education inter-
vention and its effect on NP knowledge and SE to
practice in the hematology specialty.

Design
This study used a quasi-experimental, pretest and
posttest design.

Sample and Setting

Convenience sampling was employed to recruit
NPs who were onboarding in the hematology de-
partment at a large comprehensive cancer center
in Los Angeles County, California. Eligible partici-
pants met the following inclusion criteria: current
NP license and board certification (an institutional
requirement) and hired to the hematology depart-
ment within 18 months of this study’s implementa-
tion start date. A hire date within 18 months was
chosen because it aligns with Patricia Benner’s nov-
ice-to-expert model. According to Benner, nursing
competence is typically achieved in the first 2 years
of practice (Benner, 2004). Nurse practitioners
who were hired to the department before July 1,
2020, were excluded from this study. Based on this
criterion, a total of 13 NPs were initially recruited
to participate, and 11 completed all study require-
ments and were included in the final data analysis.

Ethical Considerations
This study was reviewed and approved by the In-
stitutional Review Board prior to implementation.

Instruments

This study measured NP knowledge and SE.
Knowledge was measured using a 12-item knowl-
edge test created by the principal investigator
(PI). Items on the knowledge test were presented
in multiple-choice and true/false format, each
having only one correct answer, and all of which
were based on content presented within the edu-
cation module. Participant SE was measured using
the General Self-Efficacy Scale (GSE) by Schwar-
zer and Jerusalem, a valid and reliable tool con-
sisting of 10 statements each with four responses
organized on a Likert scale. The responses aim
to assess the degree to which each statement is

true for the person completing the survey; a nu-
meric response of 1 on the Likert scale indicates
that the statement is “not at all true” to the indi-
vidual, while a numeric response of 4 indicates the
statement is “exactly true.” A numeric value is as-
signed to each response in numerical order (e.g.,
response option 1= 1 point, response option 2 = 2
points, etc.). The scale has a maximum score of 40
points; the higher the score, the higher the level
of SE. Schwarzer (2012) asserts the tool positively
correlates with positive emotions, including work
satisfaction and optimism. Negative coefficients
obtained from prior studies have linked the GSE
to feelings of depression, anxiety, stress and burn-
out. The Cronbach’s alpha for this scale ranged
between .76 and .90, as measured from study sam-
ples spanning 23 countries (Schwarzer, 2012).

Demographic data were collected using a brief
survey that assessed the following factors: age,
gender, number of months working in the hema-
tology advanced practice provider (APP) depart-
ment, number of years of registered nurse (RN)/
NP experience, history of previous hematology
experience as an RN/NP, NP certification spe-
cialty (e.g., family, acute care, etc.) and type of ad-
vanced practice nursing degree (Master of Science
in Nursing or Doctor of Nursing Practice). Partici-
pant feedback was also collected in this study us-
ing a 7-item survey containing four questions for-
matted on a Likert scale and three free response
questions. The survey sought to assess the partici-
pants’ perception of the module, its utility, and to
identify strengths, weaknesses and opportunities
for improving the module for future use.

Intervention

The intervention was an online learning module
titled “Understanding Hematological Malignan-
cies: Clinical Pearls” The module was developed
by the PI and contained educational slides that
highlighted the definition, clinical presentation,
and diagnosis and staging of leukemia, lymphoma,
and multiple myeloma. The module consisted of
75 slides and took approximately 2 hours to com-
plete. The content was selected based on hematol-
ogy NP learning needs that were identified in the
literature and within the hematology APP depart-
ment where this study was conducted. The infor-
mation presented in the module was derived from
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educational references and resources that are
well-known and recognized within the oncology
community, including Williams Hematology, Har-
rison’s Hematology and Oncology, and the National
Cancer Institute. The Leukemia and Lymphoma
Society (LLS) granted permission to adapt their
educational handouts for this study. The module
and survey materials were also approved for use by
the APP department supervisor at the study site.

Procedures

This study took place from late January 2022 to late
April 2022. Convenience sampling via email was
used to recruit participants from the hematology
APP department. Participant enrollment contin-
ued throughout the implementation period since
the institution of focus hires providers on a rolling
basis. Recruited participants attended one of two
in-person meetings with the PI to discuss the intent
of the study and how to access study materials. Af-
ter attending the meeting, all participants received
an email link to the pretest surveys. Access to the
education intervention module was granted to par-
ticipants upon completion of the baseline surveys.
Participants were then able to review the content
in the module at their convenience. Upon comple-
tion of the module, each participant completed the
same knowledge and SE surveys they received pri-
or to the intervention to remeasure knowledge and
SE. Participant feedback was collected upon com-
pletion of the intervention. Research Electronic
Data Capture (REDCap) software was used to dis-
tribute the data collection tools; this also ensured
that the anonymity of participants was maintained
and data were stored securely.

RESULTS

Demographics

Thirteen subjects were initially recruited to par-
ticipate in this study, and 11 completed all study
procedures. Therefore, the data described is inclu-
sive of the 11 participants who completed all re-
quired components of this QI effort.

The study sample comprised 11 hematology
NPs who met the eligibility criteria to participate
(see Table 1 for demographic characteristics). The
majority of participants were female (81%), age 36
years or older (45%), and working in the hematol-
ogy APP department for less than 3 months (45%).

One participant had 5 or more years of previous
hematology experience as an NP, while the re-
maining 10 participants reported no hematology
experience as an NP. Seven participants (64%) had
prior RN experience in hematology, with four of
them reporting 5 or more years of RN experience.

Knowledge

Survey data were extracted from REDCap and an-
alyzed using Microsoft Excel version 16.1 software.
A Wilcoxon signed-rank test was used to compare
baseline and post-intervention scores for knowl-
edge and SE. Knowledge posttest scores increased
by an average of 2.4 points (20%) compared to pre-
test scores. Participants scored a mean of 7.1 out of
12 possible points (59.2%) on the knowledge pre-
test and a mean of 9.5 of 12 possible points (79.2%)
on the posttest (Figure 1). Pretest scores ranged
from 4 to 10 points, with a median score of 7 points.
Knowledge scores after the intervention ranged
from 4 to 12 points with a median score of 10 points.
Five participants scored 100% on the knowledge
posttest. Findings showed that NP knowledge in-
creased after receiving the intervention (Wilcoxon
signed rank test [W]: 5.5, critical W: 8.5, p <.05). An
item analysis of each knowledge test question was
also performed to identify any specific knowledge
deficiencies in the module’s content. Overall, the
number of correct responses to each test question
had a fairly even distribution.

Self-Efficacy

There was not a significant difference between the
mean SE pretest and posttest scores; the mean pre-
test score was 32.6 points (out of 40 possible points),
and the mean posttest score was 32.3 points. Pretest
scores ranged between 29 and 36 points, while post-
test scores ranged between 29 and 39 points. Inter-
estingly, 5 of the 11 participants had lower SE scores
after the intervention compared to before the in-
tervention, and three participants demonstrated
increased SE on the posttest survey. The remain-
ing three participants had the same score both be-
fore and after the intervention (Figure 2). An item
analysis for each statement on the GSE revealed
that 9 of the 10 survey items received a response of
3 (“moderately true”) or 4 (“exactly true”) on both
the pre- and posttest surveys; “moderately true”
was the most frequently reported response for each
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item both in the pretest and posttest. Although NP (Table 1. Participant Demographics (n = 11) B
SE scores were lower on the posttest, analysis of | Characteristics No. %
these data found that this was not a statistically sig- | sex
nificant finding (W: 13, critical W: 5, p <.05). Male 2 18.2
Female 9 81.2
Participant Feedback Age
Participant feedback was collected to assess the
strengths and weaknesses of the intervention. All Under 25 years ° °
11 participants either “strongly agreed” (54.5%) or 25-30 years 2 18.2
“agreed” (45.5%) that the learningmodule was help- 31-35 years 4 364
ful to their practice. Subjects also “agreed” (54.5%) 36 years or older 5 45.4
or “strongly agreed” (45.5%) that the module gave Length of time working in the hematology APP department
them a greater understanding of the most common- Less than 3 months 5 45.4
ly seen and treated hematological malignancies in 3-6 months 5 18.2
their work setting. Eight of the participants (72.3%) 7-12 months 5 182
als.o “strongly agreed” that they learned some- T e 5 182
thing new about hematology. Seven NPs “strongly _
agreed” that the interventions should be integrat- RILTBEE? 17 G119 i NP i i
ed into the institution’s orientation for incoming Less than 1 year 3 273
hematology NPs. Additionally, the free response e = =
question “What did you like about the module?” 3-5 years 3 27.3
revealed that participants believed the module to 6-10 years 1 91
be concise yet thorough, informative, and easy to More than 10 years 1 91
follow. Suggestions for improving the module were | yistory of NP experience in hematology
also provided, and the following suggestions were Yes : 91
of particular importance: adding content about N - 66
other relevant hematology topics, first-line treat- _
.. . . If yes, how many years of experience? (n =1)
ments for each condition, and information about
hematopoietic cell transplant. In addition, three Less than T year 0 °
participants suggested that the module be present- 2 s o o
ed either in person or with audio commentary on 3-5 years Y Y
each slide to help enhance the learning experience. More than 5 years 1 100
History of RN experience in hematology
DISCUSSION Ve 7 63.6
Findings demonstrate that NP knowledge of hema- No 4 36.4
tological malignancies improved after completing | yes, how many years of experience? (1 = 7)
the education module when compared to baseline
.. Less than 1 year 0 0
data. Nurse practitioner SE scores after the mod-
ule were about the same, suggesting that the NPs’ 1-2 years ! 143
perceived ability to practice in hematology was not S0 SEET 2 A3
impacted by the addition of an education interven- More than 5 years 4 371
tion. It is unclear why NP SE was lower after receiv- | NP certification specialty
ing the intervention. The literature widely supports Family practice 6 54.6
a positive relationship between nurse training and Adult-gerontology 5 45.4
increased SE. Furthermore, a systematic review of Other 0 0
NP SE with respect to job training indicated that no Type of nursing degree
single method of learning was more effective in in-
. . MSN 10 90.9
creasing NP SE (Abusubhiah et al., 2023). However,
adverse workplace experiences among nurses, such - DNP ! o1
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Figure 1. Participant knowledge scores before and after the intervention. Mean preintervention: 7.1,

mean postintervention: 9.5.

as poor clinical placement and failure within one’s
job, may negatively affect SE. Moreover, alienation
and challenging social interactions in the work-
place can negatively impact nursing motivation to
learn (Cox & Simpson, 2016). Therefore, it is pos-
sible that the perceived SE of NP subjects in this
study may have been impacted by factors outside of
the intervention. Despite this finding, participants
found the learning module helpful and felt it would
be helpful to integrate into orientation for incom-
ing hematology NPs.

Limitations

There are several limitations to this study. Conve-
nience sampling, for one, does not guarantee a di-
verse study population and can therefore threaten
the external validity of the results to the general
population. Participant retention was also an un-
foreseen challenge in this study that ultimately im-
pacted the sample size used for data analysis. A sin-
gle-group pretest and posttest design like the one
used in this study can potentially affect the internal
validity of results through lack of a control group

and repeated testing rather than the intervention it-
self (Melnyk & Morrison-Beedy, 2019). As aresult, it
is difficult to confidently conclude there is a signifi-
cant relationship between the variables being mea-
sured. There is also concern that each participant’s
work experience could have affected the results
that were obtained. Four of the seven participants
who had prior RN experience in hematology also
had a perfect posttest score for knowledge; it is pos-
sible that the content provided in the intervention
might not have been new to them, which may affect
the validity of their pretest and posttest results.
Time constraints could have also contributed
to the results obtained from this study. Participants
were enrolled throughout the implementation pe-
riod, which may have impacted the amount of time
each individual had to review the intervention and
take the posttests. Additionally, each subject’s daily
work schedule could have limited the time they
had to review the module thoroughly, which may
have impacted their learning and retention of the
content. In the future, it would be ideal to present
the module in person and measure both variables
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Figure 2. Participant self-efficacy scores before and after the intervention. Mean preintervention: 32.6,

mean postintervention: 32.3.

immediately before and immediately after its com-
pletion. This would ensure that all subjects have
ample time to complete the intervention and sur-
veys, and improve the likelihood of capturing more
accurate results. The short implementation win-
dow of this project also presents a limitation. Nurse
practitioner SE was notably lower after receiving
the intervention; additional time to investigate this
finding in greater detail would be helpful so that
the module may be optimized for future use. Lastly,
content validation of the module and knowledge
test by an education specialist is another consider-
ation to help improve learning outcomes.

IMPLICATIONS FOR PRACTICE

AND RECOMMENDATIONS

This study sought to evaluate the effectiveness of
a hematology education module on hematology
NP knowledge and SE to practice in the specialty.
Increased knowledge scores after the interven-
tion and their statistical significance prove that the
module is capable of increasing knowledge and help
establish the feasibility of adding a learning module
to NP training. The literature supports that foun-
dational hematology education provided during
orientation improves nursing knowledge; employ-
ing a combined learning approach with online edu-

cation, mentoring, and preceptorship modalities is
proven to increase NP knowledge and SE (Martina
et al., 2016; Hoffmann et al., 2018; Rambod et al.,
2018). Furthermore, comprehensive training pro-
grams are recognized as facilitators of a favorable
NP role transition experience and job satisfaction
and are deemed an essential component of the NP
role transition process itself (Bush & Lowery, 2016;
Faraz, 2019; Urbanowicz, 2019).

The development of an extensive NP training
program would be an ideal next step in preparing
novice hematology NPs for practice. Key stakehold-
ers in this study are developing and studying the
impact of a comprehensive NP residency contain-
ing all of these elements, and plan to integrate this
project’s education module into the learning cur-
riculum. Should the NP residency program prove
successful, it would have positive implications for
the NP and the institution, including increased NP
job satisfaction and retention, a reduction in em-
ployee turnover, and reduced costs associated with
hiring and training new employees that are in-
curred by the institution (Aufferman, 2020). An NP
residency program would also provide opportuni-
ties for continued measurement of NP knowledge
and SE over an extended period, which may be
helpful since NP SE did not improve in this study.
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CONCLUSION

Hematology is a challenging yet rewarding spe-
cialty in need of NPs. A need for more hematology
education has been identified in the literature and
within the hematology APP department at a local
NCI-designated comprehensive cancer center. A
hematology education module for hematology NPs
was successful in increasing NP knowledge of he-
matology. Nurse practitioner SE was lower after
completing the module, suggesting that it made
NPs feel less confident with their knowledge of he-
matology. This finding is not yet clearly understood;
additional time to investigate NP SE would be help-
ful to gain more insight. Still, the outcomes of this
study create opportunities for future large-scale
studies that can streamline hematology knowledge
acquisition and improve SE for novice hematology
NPs. Although this cannot completely close the
knowledge gap that currently exists within the he-
matology specialty, it is a promising start with great
potential to produce more competent and confi-
dent NPs. Integrating this module into onboarding
practices may improve the role transition expe-
rience and job satisfaction of future NPs who are
hired into the malignant hematology specialty.

Disclosure
The authors have no conflicts of interest to disclose.
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