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Abstract

Background: Oral chemotherapy drug development and use has in-
creased, and evidence in the literature suggests variability in practices
nationally. Thus, there is a need for continuous review of the process of
oral chemotherapy administration that focuses on improving adherence
to national standards. Objectives: This quality improvement project eval-
uated provider and staff general knowledge on oral chemotherapy and
national safety standards and the implementation and ease of use of an
electronic medical record (EMR)-integrated chemotherapy documenta-
tion template geared toward improving compliance with national che-
motherapy administration standards. Methods: This project utilized a pre-
test and post-test design comparing provider and staff knowledge as well
as the intervention of a chemotherapy documentation template to assess
compliance with national chemotherapy administration safety standards
in an academic medical center. Through chart review, 24 national safety
standards relevant to oral chemotherapy administration were used to as-
sess compliance prior to and following the introduction of the interven-
tion. Additionally, feasibility, accessibility, and usability of the intervention
were evaluated through a validated guestionnaire. Findings: Knowledge
gained from pre-test to post-test improved (p value of < .001). Addition-
ally, from the 88 charts reviewed, there was a statistical improvement in
compliance with national safety standards (p value of < .001). The par-
ticipants (n = 29) scored the documentation template as above average,
indicating overall ease of use and feasibility for continued use.
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he use of oral chemotherapy (also
known as oral anticancer therapies)
has grown exponentially, and the num-
ber of cancer patients receiving oral
chemotherapy is steadily increasing (Solomon et
al., 2019). With over 25 million doses administered
annually, oral chemotherapy is a potentially haz-
ardous treatment for cancer patients (Weingart
et al.,, 2012). Despite the development of national
administration safety standards by the Oncology
Nursing Society (ONS) and the American Society
of Clinical Oncology (ASCO; Neuss et al., 2016),
variations in practice have remained a common
theme in previously published reviews of the cur-
rent state of quality and safety in oral chemothera-
py (Krzyzanowska & Powis, 2015). Moreover, little
is known about the application of the standards to
the administration of oral anticancer therapies in
general practice (LeFebvre & Felice, 2016).

In 2016, the American Society of Clinical
Oncology (ASCO) and the Oncology Nursing So-
ciety (ONS) updated their standards for the safe
administration of chemotherapy (Neuss et al.,
2016). These standards provide a framework for
oncology practices to implement policies and
procedures, and internal quality assessment and
monitoring. In addition, these standards were
adopted for third-party safety assessments that
are used by the ASCO Quality Oncology Practice
Initiative (QOPI) (LeFebvre & Felice, 2016). The
QOPI standards focus on three primary areas for
oral chemotherapy: education, documentation,
and monitoring (Mulkerin et al., 2016). However,
oncology practices and centers are not required to
obtain QOPI certification (Dreyfuss, 2010). Con-
sequently, there are variations in documentation,
education, and monitoring practices, specifically
as it relates to oral chemotherapy.

Observational studies show that safety prac-
tices regarding the prescription of oral chemo-
therapy vary widely across cancer centers in the
United States, with approximately half reporting
having no safeguards at all for writing prescrip-
tions (Greer et al., 2014). Among National Can-
cer Institute-designated cancer centers, only
40% provide oral chemotherapy-specific educa-
tional materials, and documentation of oral che-
motherapy monitoring is nonuniform (Weingart
et al., 2011). A review of the literature indicates

that improvements in compliance to oral che-
motherapy safety standards are still an ongoing
opportunity with no clear established standard
of practice in the United States (Solomon et al.,
2019). However, one common recommendation
seen was in the enhanced use of electronic medi-
cal record (EMR) systems to improve compliance
with safety standards. Therefore, this quality im-
provement (QI) project focused on leveraging
the use of the EMR to increase compliance with
national chemotherapy administration safety
standards through the implementation of a docu-
mentation template.

METHODS

Design/Setting/Framework

This QI project utilized a pre-test and post-test
intervention design and was implemented at an
ambulatory outpatient cancer center. The frame-
work used in this project was the Pronovost model
for large scale knowledge translation (Pronovost
et al., 2008). This framework embeds an explicit
method for knowledge translation in a collabora-
tive model for broader dissemination of knowledge
into practice (Pronovost et al., 2008). It includes
five key components: 1) A focus on systems rather
than the care of the individual, 2) Engagement of
local interdisciplinary teams to assume ownership
of the improvement project, 3) Creation of a cen-
tralized support for technical work, 4) Encourag-
ing adaptation of the intervention, and 5) Creating
a collaborative culture within the local unit and
larger system.

Aims/Instruments/Data Collection
This QI project had three aims.

Aim 1 was to educate stakeholders on the na-
tional chemotherapy safety standards by admin-
istering a pre-test, then providing an educational
session, followed by a post-test. An instrument as-
sessing knowledge was developed that established
face validity with a construct, and test construct
expert and content was validated by two content
experts. This instrument included a combination
of14 multiple choice and true or false questions and
was administered to providers and staff who are in-
volved in the care of a patient on an oral oncologic
treatment. The educational session was then deliv-
ered virtually. Following the educational session,
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a post-test (using the same instrument) was ad-
ministered to the same providers and staff who
took the pre-test and attended the educational
session. A paired t-test was used to compare pre-
and post-exam scores.

Aim 2 was to determine the impact of a che-
motherapy documentation template within the
EMR on national chemotherapy safety stan-
dards within a 12-week period. An initial chart
review (from an EMR report that included pa-
tients 18 years of age or older with a diagnosis of
cancer and on an oral chemotherapy treatment)
was performed on 44 patients to obtain baseline
data on the project site’s overall compliance to
national safety standards. Following this, a new
chemotherapy documentation template was in-
troduced that pulled in populated discrete infor-
mation within the EMR and included relevant
24 safety standards. A post-intervention chart
review of a different set of 44 patients was then
performed to evaluate compliance with use of
the template. The safety standards evaluated for
each patient mimicked previously utilized mock
tracer audits for accreditation surveys by the
site and from similar studies (Zhu et al., 2015;
Mackler et al., 2018; Zerillo et al., 2015; & McNa-
mara et al., 2016) that utilized ASCO QOPI mea-
sures for QI projects surrounding compliance
with oral chemotherapy. An independent t-test
was conducted and the difference in scores from
pre-intervention to post-test was used to ana-
lyze the results.

Aim 3 of the project was to determine the fea-
sibility, usability, and acceptability of the docu-
mentation template by administering the Sys-
tem Usability Scale (SUS) questionnaire (Brooke,
1996) to participants at the project site post in-
tervention. This questionnaire includes 10 ques-
tions on a Likert scale from strongly disagree to
strongly agree and a comment section for qualita-
tive feedback. It has a global reliability of 0.92 and
construct reliability of 0.91. Its subconstructs are
usability and learnability (Sauro, 2015). It is the
most frequently used questionnaire to measure
perceived usability across products and websites
(Sauro, 2015). It has been tested in this population
but not specifically on the subject of oral chemo-
therapy. Results were analyzed using the validat-
ed scoring guideline.

RESULTS

Aim 1: Knowledge Gained

This QI project was conducted from August 2021
to December 2021. 126 participants were initially
identified, and a pre-test was administered elec-
tronically. 92 participants took the pre-test. The
92 participants were then invited to attend a vir-
tual educational session that lasted 30 minutes.
42 of the 92 participants attended the live virtual
educational session. The recording of the session
and educational materials were immediately sent
to the remaining participants who could not at-
tend. Following the educational session, a post-
test was administered electronically, which 65
participants completed (Table 1). The highest par-
ticipation came from nurse practitioners (64.1%).
The pre-test mean percent score was 42.9% (stan-
dard deviation [SD], 10.2), and the post-test mean
percent score significantly improved to 54.0%
(SD, 20.8), p < .00L.

Aim 2: Impact of a Chemotherapy
Documentation Template in the EMR
Forty-four patient charts were reviewed before
the intervention and another set of 44 patient
charts were reviewed post intervention. Both
samples consisted of an older patient population
with a mean age of 68.3 (pre-intervention group)
and 65.0 years (post-intervention group). Male
gender, White race, and the diagnosis of a solid
tumor malignancy characterized the majority of
both groups.

There were 24 chemotherapy safety standards
reviewed (Appendix A) that were pertinent to oral
chemotherapy. One point was allocated for each
standard met. The mean number of points in the
pre-intervention group that met standards was
12.0 with an SD of 4.1. In the post-intervention

Table 1. Participants in Knowledge Assessment )
Role, n (%) Pre-test Post-test
Clinical pharmacist 9 (9.8%) 6 (9.2%)
Nurse 17 (18.5%) 12 (18.5%)
Nurse practitioner 59 (64.1%) 40 (61.5%)
Physician 2 (2.2%) 2 (31%)
Physician assistant 5 (5.4%) 5 (7.7%)

92 (100.0%) 65 (100.0%) Y,

Qotal
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group, the mean number points that met stan-
dards was 22.8 with an SD of .78. Utilizing an inde-
pendent t-test, the mean difference in scores from
the pre-intervention group to post-intervention
group, was -10.750 with a p value of <.001.

Aim 3: Feasibility, Usability, and
Acceptability of the Chemotherapy
Documentation Template

A total of 29 providers who used the template
completed the SUS survey: 23 nurse practitioners
79.3%, five physician assistants (17.3%), and one
physician (3.4%). The mean SUS score was 75.5
with a median of 80, an above-average score, ac-
cording to survey grading guidelines. Common
positive themes were that the chemotherapy doc-
umentation template was easy and simple to use,
and providers voiced the importance of documen-
tation to improve patient safety. Other themes il-
lustrated the need to incorporate disease-specific
documentation and improving the length of time
it took to fill out the information.

DISCUSSION

This QI project provided an opportunity to lever-
age the use of the EMR to have a standardized ap-
proach to documentation of areas like patient con-
sent and education, which significantly improved
compliance with ASCO QOPI and ASCO/ONS
chemotherapy administration safety standards
and can be applied in any setting. Moreover, it in-
cluded two other aims not addressed in literature
that encompasses assessment of provider knowl-
edge and feasibility, usability, and acceptability of
the intervention.

Strengths

A major strength of this QI project was the large
sample of providers and staff who participated
in this QI project. Many of the participants were
advanced practitioners (APs), which was es-
sential given their critical role in cancer patient
treatment education and monitoring. Further-
more, several evaluations were performed that
applied to a real-world clinical scenario that can
be applied to other practice settings. Lastly, the
goal was to not impact current workflows and
replicate the workflows created for intravenous
chemotherapy, which created awareness among

providers regarding the safety of both modes of
administration.

Limitations

The major limitation to this project was that it was
conducted during the COVID-19 pandemic, which
limited recruitment of a more diverse provider
and staff population due to staffing shortages. It
was also what likely contributed to the high at-
trition of participants from pre- to post-test. Due
to reduced information technology resources, it
was also difficult to troubleshoot issues when the
project launched due to competing priorities with
other health system COVID-19 initiatives. As a re-
sult, one of the standards was not added in time
to the documentation template, which caused <
100% compliance rates in the post-intervention
group. Furthermore, this project did not address
adherence, which is a component of monitoring
patients on oral chemotherapy. The outcome of
this project focused on documentation of relevant
standards. As a result, further analysis is needed if
compliance with documentation of national safety
standards led to improvement in patient outcomes

and safety.
CONCLUSION

To address the increased use of oral treatments
in cancer and provide safe and quality care that
aligns with national chemotherapy safety guide-
lines, a multidisciplinary approach and stan-
dardized process within practice is needed. Ad-
ditionally, leveraging the use and functionality of
the EMR can positively impact safe practices in
achieving compliance with national safety stan-
dards. This project also highlights the important
role that APs play in the oral chemotherapy ad-
ministration process and demonstrates that more
provider/staff awareness and education is needed.
This is a critical component in which focus should
be priority and would provide better understand-
ing of the demand to meet national standards of
practice, which ultimately impacts patient out-
comes. Future directions will include evaluating
more in depth the impact of the role of the AP in
oral chemotherapy adherence and outcomes. ®
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Appendix A. ASCO/ONS Chemotherapy Administration and ASCO QOPI Standards Used

ASCO QOPI

Number Domain area Domain ASCO/ONS standard standard #

1 Creating a Safe Environment: 1.5.1 Pathologic confirmation or verification of 1.21
Chart documentation before first initial diagnosis.
administration

2 Creating a Safe Environment: 1.5.2 Initial cancer stage, or current cancer status. 1.2.2
Chart documentation before first
administration

3 Creating a Safe Environment: 1.5.3 Complete medical history and physical 1.2.3
Chart documentation before first examination.
administration

4 Creating a Safe Environment: 1.5.3 Pregnancy status, as applicable. 1.2.4
Chart documentation before first
administration

5 Creating a Safe Environment: 1.5.4 Presence or absence of allergies and history 1.2.5
Chart documentation before first of hypersensitivity reactions.
administration

6 Creating a Safe Environment: 155 Assessment of the patient’s and/or 1.2.6
Chart documentation before first caregiver’s comprehension of information
administration regarding the disease and treatment plan.

7 Creating a Safe Environment: 1.5.6 Initial psychosocial assessment, with action 1.2.7
Chart documentation before first taken when indicated.
administration

8 Creating a Safe Environment: 1.5.7 The chemotherapy treatment plan, including 1.2.8
Chart documentation before first at minimum, the patient diagnosis, drugs,
administration doses, duration or treatment, and goals of

therapy.

9 Creating a Safe Environment: 1.5.8 Planned frequency of office visits and 1.2.9
Chart documentation before first patient monitoring that is appropriate for the
administration individual chemotherapy agent(s).

10 Treatment Planning, Patient 2.2 Informed consent and assent (optional) for 21
Consent, and Documentation chemotherapy treatment, as appropriate to

the treatment population, is documented
bedore initiation of a chemotherapy regimen.

n Treatment Planning, Patient 2.3 Patients are provided with verbal and 2.2

Consent, and Documentation written of electronic information as part
of an education process before the first
administration of treatment of each
treatment plan.

12 Treatment Planning, Patient 2.3 The content of this educational material will 222
Consent, and Documentation be documented. Educational information

includes the following minimum.

13 Treatment Planning, Patient 2.31 Patient’s diagnosis. 2.2.31
Consent, and Documentation

14 Treatment Planning, Patient 2.3.2 Goals of treatment, that is, cure disease, 2232
Consent, and Documentation prolong life, or reduce symptoms.

15 Treatment Planning, Patient 2.3.3 Planned duration of treatment, schedule of 2.2.3.3 and
Consent, and Documentation treatment administration, drug names and 2234

supportive medication, drug-drug and drug-
food interactions, and plan for missed doses.
\Note. Information from ASCO (2023) and Neuss et al. (2016). Y,
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Appendix A. ASCO/ONS Chemotherapy Administration and ASCO QOPI Standards Used (cont.)

ASCO QOPI
Number Domain Area Domain ASCO/ONS Standard Standard #
16 Treatment Planning, Patient 2.3.4 Potential long-term and short-term adverse 2.2.3.5
Consent, and Documentation effects of therapy, including infertility risk for
appropriate patients.
17 Treatment Planning, Patient 2.3.5 Symptoms or adverse effects that require the 2.2.3.6
Consent, and Documentation patient to contact the health care setting or
to seek immediate attention.
18 Treatment Planning, Patient 2.3.6 Symptoms or events that require immediate 2.2.3.6
Consent, and Documentation discontinuation of oral or other self-
administered treatments.
19 Treatment Planning, Patient 2.3.7 Procedures for handling medications in the 2.2.3.7
Consent, and Documentation home, including storage, safe handling, and
management of unused medication.
20 Treatment Planning, Patient 2.3.8 Procedure for handling body secretions and 2.2.3.8
Consent, and Documentation waste in the home.
21 Treatment Planning, Patient 2.3.9 Follow-up plans, including laboratory and 2.2.3.9
Consent, and Documentation provider visits.
22 Treatment Planning, Patient 2.3.10 Contact information for the health care 2.2.3.10
Consent, and Documentation setting, with availability and instructions on
when and who to call.
23 Treatment Planning, Patient 2.31 Expectations for rescheduling or cancelling 2.2.31
Consent, and Documentation appointments.
24 Treatment Planning, Patient 2.4 Education includes family, caregivers, or 2.21
Consent, and Documentation others on the basis of the patient’s ability to
assume responsibility for managing therapy.
Educational activities will be performed on
the basis of the patient’s learning needs,
abilities, preferences, and readiness to learn.
\Note. Information from ASCO (2023) and Neuss et al. (2016). )
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