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Abstract

Background: It is estimated that 11,060 children in the United States, under the age of 15, will be
diagnosed with cancer in 2019 (American Cancer Society, 2019). Malnutrition, a common
consequence of the disease and its treatment, has shown to increase the risk of morbidity, mortality,
early relapse, and a number of complications throughout cancer treatment.
Methods: At a West Central Florida children’s hospital, a retrospective chart review was conducted
pre- and post- implementation of a standardized nutrition protocol to determine percentage of
compliance with the documentation of general nutrition education, monthly mid-upper arm
circumference (MUAC) measurement, and monthly screening with the nutrition screening tool for
childhood cancer (SCAN). In addition, percentage of parental engagement in the child’s nutritional
health was determined by the completion of the CDC My Food Diary provided with specialized
oncology nutrition handouts from the Academy of Nutrition and Dietetics.
Results: Compliance with documentation of general nutrition education increased by 12.6%, χ2 (1, n
= 45) = 1.203, 95% CI -10.71110% to 33.8141%, p = .2727. Compliance with monthly MUAC
increased by 41.2%, χ2 (1, n = 45) = 10.352, 95% CI 17.33325% to 60.7465%, p = .0013.
Compliance with monthly screening using SCAN was 41.2%, χ2 (1, n = 45) = 11.422, 95% CI
19.5984% to 62.2901%, p = .0007. Percentage of parental engagement with completion of the CDC
My Food Diary was 0%.
Implications for Practice: Monthly screening for risk of malnutrition or malnutrition allows for early
intervention, potentially improving the nutritional health of children with cancer.
Keywords: Pediatrics, Oncology, Nutrition, Quality Improvement, Evidence-Based,
Screening, Education, SCAN, MUAC
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CHAPTER ONE

Introduction
Childhood cancer is the leading cause of death by disease past infancy among children in the
United States (National Cancer Institute, 2018). According to the American Cancer Society (as cited
in National Cancer Institute, 2018), approximately 15,590 children and adolescents ages 0 to 19
would be diagnosed with cancer in 2018, with the most common diagnoses including leukemias,
brain and central nervous system tumors, and lymphomas. In 2019, it is estimated that 11,060
children in the United States, under the age of 15, will be diagnosed with cancer, and 1,190 deaths
will occur. The incidence rate of childhood cancer has continued to rise on average 0.6% per year
since 1975. Although the American Cancer Society does not report the number of estimated cases of
children diagnosed with cancer by state, it does report the overall estimated number of new cancer
cases in Florida to be 131,470, approximately 7.5% of the total new cancer cases in the United States
for 2019. Florida ranks as the second highest state, just after California, for estimated new cancer
cases in 2019, with the least number of new estimated cancer cases likely to occur in Wyoming
(American Cancer Society, 2019).
A diagnosis of childhood cancer can be associated with various health complications at
diagnosis and throughout cancer treatment. One complication that can devastate a child’s cancer
prognosis involves a diagnosis of malnutrition. Iniesta, Paciarotti, Brougham, McKenzie, and Wilson
(2015) define malnutrition as undernutrition, overnutrition, or poor growth. Malnutrition has shown
to increase the risk of morbidity, mortality, early relapse, and a number of health issues throughout
cancer treatment. Globally, the number of malnourished children who are hospitalized is between
19% and 45.6% per year (Lestari, Nurhaeni, & Wanda, 2017, p. 63). According to the National
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Pediatric Cancer Foundation, the average cost of a hospital stay for a child with cancer is 40,000
dollars (National Pediatric Cancer Foundation, 2018).
Problem Identification
According to Arribas, Hurtós, Sendrós, Peiró, Salleras, Fort, and Sánchez-Migallón (2017),
approximately 84% of patients or less have lost weight by the time they are diagnosed with cancer,
with just over half having lost greater than 5% of their body weight (p. 297). In a 2014 research study
involving 269 pediatric oncology patients, researchers sought to investigate whether malnutrition and
weight loss at diagnosis and throughout treatment were prognostic factors for infection and survival
rates. In this study, Loeffen, Brinksma, Miedema, De Bock, and Tissing (2014) found that 5.2% of all
patients were malnourished at diagnosis and 3.3% malnourished 3 months after diagnosis, showing
worse survival than those who were well nourished. This data coincides with statistics that a mere 5%
of body weight lost involuntarily can decrease the survival rate in cancer patients (Trujillo, Dixon,
Claghorn, Levin, Mills, & Spees, 2018). This percentage of weight loss has been associated with
increased occurrence of febrile neutropenic episodes with bacteremia in the first year of diagnosis,
which is life-threatening for a patient with a weakened immune system.
Due to the vulnerability of this patient population, early screening for malnutrition or risk of
malnutrition can potentially protect patients from suffering the complications associated with weight
loss and malnutrition. Currently, a nutrition screening tool is not utilized in the hematology/oncology
ambulatory care setting of a West Central Florida children’s hospital in order to identify cancer
patients at risk for malnutrition. Screening for malnutrition in this ambulatory care setting involves
measuring weight (kg) and height (cm) at each clinic appointment and calculating Body Mass Index
(BMI). A Z-score is calculated based on the patient’s BMI. Problems can arise when a patient’s fluid
status impacts his weight, such as when a patient arrives to an appointment dehydrated, and if
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different methods for obtaining weight and height are utilized. In addition, certain childhood cancers,
such as solid tumors, can distort a child’s true weight, leading to an inaccurate calculation of Z-score
for BMI.
A few validated nutritional screening tools exist to identify malnutrition in general adult and
pediatric populations, however, none of these tools meet the specific needs of pediatric cancer
patients. To date, the Nutritional Screening Tool for Childhood Cancer (SCAN) is the only nutritional
screening tool that has been evaluated to assess risk for malnutrition in childhood cancer patients. In
addition, researchers have identified anthropometry, specifically mid-upper arm circumference
(MUAC), as significant in aiding in the diagnosis of malnutrition. At the project implementation site,
registered dieticians (RDs) are the only healthcare providers to regularly measure MUAC and usually
provide more extensive nutrition education, specific to a child undergoing cancer treatment, during a
nutrition consult. Nutrition consults ordered in the ambulatory care setting only occur if a physician,
advanced registered nurse practitioner (APRN), or physician’s assistant (PA) places an order for the
patient to see the registered dietician at a separate time. In many instances, patients and families may
not return to a nutrition consult due to out of pocket cost, leaving patients susceptible to suffering
nutritional deficit during cancer treatment as a result of lack of nutrition screening and education.
Due to the fact that more effective options for managing cancer symptoms and treatment side
effects exist today, approximately 90% of oncology patients receive treatment in an outpatient setting
(Trujillo et al., 2018). Early identification of malnutrition in pediatric cancer patients allows for
patients to receive early intervention from a registered dietician, potentially preventing the various
complications that can occur when a patient is malnourished and receiving treatment for cancer. Not
only does early nutrition intervention reduce more severe chemotherapy and radiation therapy side
effects, morbidity, and mortality, it reduces the cost of the complications including longer length of
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stay (LOS), hospital admissions, and readmissions. Rapid implementation of nutrition therapy has
shown to improve treatment tolerance and protects the quality of life for cancer patients (Trujillo et
al., 2018).
Stakeholder Identification
Key stakeholders affected by project implementation include pediatric oncology patients and
their families, physicians, APRNs, and PAs in the hematology/oncology department, RDs, registered
nurses (RNs) and medical assistants (MAs) in the hematology/oncology outpatient clinic, insurance
companies, and the community.
Objectives of the Project
A root cause analysis conducted between key members of the interdisciplinary team revealed
that there are multiple areas of improvement necessary to meet the recommended standard for
providing nutrition screening and education for pediatric oncology patients at risk for nutritional
deficits. The purpose of this quality improvement (QI) project is to enhance the nutritional health of
pediatric oncology patients and improve compliance among the healthcare providers in the
hematology/oncology outpatient setting, to better meet these standards. Implementation of a
standardized protocol could aid in early identification of cancer patients at risk for malnutrition. The
standardized nutrition protocol will include monthly screening for risk of malnutrition with SCAN,
monthly screening for malnutiriton with a MUAC measurement, and specialized education for
families from the Academy of Nutrition and Dietetics regarding nutrition and cancer. In addition, the
educational packet includes strategies for families on how to promote, assess, and monitor their
child’s nutritional status with the completion of a dietary journal provided by the Centers for Disease
Control and Prevention (CDC).
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One specific goal of this project is to improve the percentage of compliance with
documentation of nutrition intervention strategies by 10% (comparing pre-group, April 1, 2019 to
June 30, 2019 with post-group August 19, 2019 to October 11, 2019) within the standardized
protocol to improve the nutritional status of children with cancer. Four aims associated with the QI
project include the following:
•

Compare the percentage of eligible pediatric cancer patients, initially hospitalized on the
hematology/oncology inpatient unit and thereafter, followed in the hematology/oncology
outpatient clinic, with documented evidence of general nutritional education in the electronic
medical record (EMR) between the pre-group and post-group.

•

Measure parental engagement in nutritional health among pediatric cancer patients as
measured by evidence of the utilization of a dietary journal to document the nutritional intake
of the child between clinic appointments in the EMR.

•

Compare the percentage of eligible cancer patients frequenting the hematology/oncology
outpatient clinic with monthly documented evidence of screening with a MUAC measurement
to identify patients with any form of malnutrition between the pre-group and post-group.

•

Compare the percentage of eligible cancer patients frequenting the hematology/oncology
outpatient clinic with monthly documented evidence of screening using SCAN to identify
patients at risk for malnutrition between the pre-group and post-group.
CHAPTER TWO

Literature Review
Nutrition Screening Tools. Analysis of the literature begins with recognizing the
significance of malnutrition in various patient populations, especially patients undergoing cancer
treatment, and the evidence that supports the use of nutrition screening tools and anthropometry to
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assess for malnutrition or risk of malnutrition. To begin with, multiple studies have sought to evaluate
specific nutrition screening tools in identifying oncology patients at risk for malnutrition. The
Patient-Generated Subjective Global Assessment (PG-SGA) has proven to be a valid screening tool
for adult oncology patients in the ambulatory care setting. Research conducted by Vicente, Barao, Da
Silva, and Forones (2013) assessed the sensitivity of the PG-SGA, Malnutrition Universal Screening
Tool (MUST), Nutrition Risk Index (NRI), and the Malnutrition Screening Tool (MST) against more
objective methods of screening for malnutrition such as Body Mass Index (BMI), phase angle, and
serum albumin in 137 adult patients with gastric and colorectal cancer. Researchers found that
nutritional screening tools provided more significant results (p<0.05) and were more sensitive than
the objective methods utilized in this study to identify malnutrition (Vicente, Barao, Da Silva, &
Forones, 2013).
Three other studies explored the use of a shortened version of the PG-SGA as a valid
screening tool in adult and pediatric oncology patients. Gabrielson et al. (2013) studied 90 adult
oncology patients, actively receiving chemotherapy, at a medical day care unit at St. Michael’s
Hospital. These patients were screened for risk of malnutrition with an abridged scored PatientGenerated Subjective Global Assessment (abPG-SGA) and researchers found the tool accurate and
simple for detecting malnutrition risk in oncology outpatients and facilitated the timely development
of nutrition care plans to prevent onset of malnutrition, minimize weight changes, and improve
nutritional status (Gabrielson et al., 2013). The second study by Abbot et al. (2016) utilized a PatientGenerated Subjective Global Assessment Short Form (PG-SGA SF) in 300 consecutive adult
oncology outpatients. The study demonstrated the validity, accuracy, and high sensitivity of the PGSGA SF in screening for malnutrition in this population of patients. Researchers identified that
nutrition screening tools must be quick and simple in a busy ambulatory care setting, not requiring
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the administrator to perform any calculations beyond simple addition (Abbot et al., 2016). The third
study by Vázquez de la Torre et al. (2017) sought to determine the prevalence of malnutrition in 70
pediatric cancer patients according to the PG-SGA. Prevalence of malnutrition was 21.4% and results
indicated that the PG-SGA is a valid tool for assessing nutritional status in hospitalized children
recently diagnosed with cancer, allowing for timely implementation of an effective dietary
intervention (Vázquez de la Torre et al., 2017).
Although multiple studies have shown the validity of the PG-SGA or shortened versions of
the nutrition tool, Arribas et al. (2017) compared the PG-SGA and MST with a newly developed tool
called NUTRISCORE in a convenience sample of 394 adult oncology outpatients in evaluating
nutritional risk. According to NUTRISCORE, 22.6% of patients were at risk for malnutrition
compared to 28.2% detected by MST and 19% detected by the PG-SGA. Using PG-SGA as a
reference method, MST had a sensitivity of 84% and a specificity of 85.6%, whereas NUTRISCORE
exceeded these values at 97.3% sensitivity and 95.9% specificity (Arribas et al., 2017).
The last study that demonstrates the validity and usefulness of nutrition screening tools in
identifying risk of malnutrition evaluates the nutrition screening tool for childhood cancer (SCAN).
After extensively reviewing currently available nutrition screening tools, published screening
recommendations, and pediatric oncology nutrition guidelines, Murphy, White, Viani, and Mosby
(2016) piloted questions and consulted members of the International Pediatric Oncology Nutrition
Group to develop SCAN. Murphy et al. (2016) conducted two studies in the Queensland Children’s
Centre at Royal Children’s Hospital. In the first study, researchers sought to compare SCAN against
the Pediatric Subjective Global Assessment (Pediatric SGNA). A convenience sample of 32 pediatric
oncology patients, 19 diagnosed with solid tumors, was studied. The results of this study showed
SCAN had excellent accuracy (0.90, 95% Cl 0.78-1.00; p<0.001), 100% sensitivity, 39% specificity,
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56% positive predictive value, and 100% negative predictive value. In the second study, researchers
sought to classify 58 pediatric oncology patients as either ‘at risk of malnutrition’ or ‘not at risk of
malnutrition’ according to SCAN. Furthermore, height, weight, and BMI measures were compared
between each group of patients. Results indicated that the ‘at risk of malnutrition’ group had
significantly lower values for weight Z score (p = 0.001), BMI Z score (p = 0.001) and fat mass index
(FMI) (p = 0.04), than the ‘not at risk of malnutrition’ group. Both studies proved SCAN as a simple,
fast, and valid tool that can be used to identify pediatric cancer patients who are at risk of
malnutrition (Murphy et al., 2016).
Arm Anthropometry. Besides the use of nutritional screening tools to identify patients at
risk for malnutrition, many researchers have explored the use of anthropometry to screen patients for
malnutrition. Arm anthropometry, specifically MUAC measurement, has been identified in a plethora
of studies as a valid method to screen patients for malnutrition. In one research study, Arora et al.
(2015) conveniently sampled 1,693 children aged 2 to 15 years diagnosed with cancer over a 7-year
period. MUAC and triceps skinfold thickness (TSFT) measurements were used to screen oncology
children in outpatient clinics and the inpatient setting at Tata Memorial Hospital in Mumbai, India.
Results revealed that using either MUAC alone or TSFT and MUAC together should be used for
screening malnutrition in children with cancer at diagnosis to plan timely nutritional interventions,
reduce the treatment-related morbidity and optimize their chance of long-term cure (Arora et al.,
2015). In a similar study by Asif, Muhammad, and Altaf (2017), MUAC was used as a screening
measure to identify children with elevated BMI. Children with elevated BMIs are considered over
nourished, therefore, malnourished. The study used random sampling to study 7,921 children in
private and public schools in Pakistan. The optimal cutoff point indicated BMI in boys ranged from
16.76 to 22.77 centimeters and in girls ranged from 16.38 to 20.57 centimeters. Researchers found
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that MUAC is a simple indicator of overweight or obese children, with reasonable accuracy in
clinical settings (Asif et al., 2017).
Similarly, arm anthropometry has been evaluated to detect undernutrition in the elderly and
adult inpatients with success. Selvaraj et al. (2017) measured MUAC, calf circumference, and triceps
skinfold thickness in 271 elderly patients. Researchers found that among the three anthropometric
measurements, MUAC had the highest area under the curve (AUC) value of 0.88. MUAC highly
correlated with BMI and was labeled as feasible for healthcare workers to utilize in primary care
facilities (Selvaraj et al., 2017). Moreover, Benítez Brito et al. (2016) also found that MUAC
correlates suitably with BMI. Retrospectively studying a convenience sample of 1,373 adult patients,
the AUC of MUAC for the diagnosis of malnutrition was 0.92 (95% Cl: 0.90-0.94; p<0.001). The
MUAC value less than or equal to 22.5 centimeters presented a sensitivity of 67.7%, specificity of
94.5%, and a correct classification of 90%. The study concluded MUAC as a useful tool to identify
malnutrition, especially in patients for whom weight and height cannot be determined for various
reasons (Benítez Brito et al., 2016).
Finally, an interesting study by Restier et al. (2015) studied the incorrect evaluation of the
frequency of malnutrition and of its screening in hospitalized children by health care professionals.
The prospective study conducted in 8 pediatric departments in a university hospital found that
malnutrition rate, estimated versus measured, was 16.8% and 34.8%, respectively. Conversely, the
estimated frequency of malnutrition screening versus measured frequency was 80.6% versus 43.1%,
respectively. This demonstrated that healthcare professionals underestimate the frequency of
appropriate screening practices for malnutrition detection (Restier et al., 2015). Another study by
Milani, Wright, Purcell, Macleod, and Gerasimidis (2013) discovered that documentation of
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anthropometry was negligible in 4 pediatric inpatient units by nursing staff, but improved after
introduction of a malnutrition screening tool (>62%; p<0.0001).
Nutrition Knowledge and Education. Lastly, nutrition knowledge and educational
interventions were researched extensively. In a cross-sectional study of 700 families conducted by
Srivastava, Gupta, Dhawan, Geeta, and Bakhshi (2018), researchers sought to determine the
prevalence of poor food knowledge and food restrictions among families of children with cancer and
assess their impact on nutritional outcomes. In this study, parents were asked nine questions about
nutritional knowledge and twelve questions about food restrictions. The findings found low
knowledge scores associated with rural background, poverty, illiteracy, and low weight and height of
the child. The research suggests targeted education interventions could have a role in improving
malnutrition (Srivastava et al., 2018).
Unfortunately, targeted educational interventions are difficult when oncology nurses perceive
themselves as having insufficient knowledge to provide advice on nutrition. Van Veen et al. (2017)
conducted a web-based survey in the Netherlands including 355 oncology nurses. Of those oncology
nurses, 43% perceived themselves as having insufficient nutrition knowledge. It is suggested that
oncology nurses collaborate with registered dieticians to discuss what nutritional information should
be provided to patients with cancer and their families (Van Veen et al., 2017). A standardized
nutrition education protocol in the outpatient setting would provide nurses the confidence and
resources to deliver appropriate nutrition education in a timely and effective manner.
Summary of the Findings
The literature clearly states the benefits to incorporating a nutrition screening tool, arm
anthropometry, and nutrition education as standard care, even in the outpatient setting. Incorporating
each of these in a standardized nutrition protocol could lead to the early identification of pediatric
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oncology patients at risk for malnutrition and early nutrition intervention. Due to the fact that
pediatric oncology patients are at high risk for developing nutritional deficits during active treatment,
it is important that documented compliance with nutrition screening and education is measured and
that the families of oncology patients are engaged in the nutrition health of their child.
Translational Framework
Scholarly project planning, implementation, and evaluation of the evidence centered around
the utilization of the Johns Hopkins Nursing Evidence-Based Practice (EBP) Model and Guidelines.
This specific translational model adopts a problem-solving approach to decision making within a
health care organization, encouraging the evaluation of current experimental evidence and the
translation of research findings into patient care (White, Dudley-Brown, & Terhaar, 2016). The
guidelines incorporated into the translational model involve three phases to reaching an evidencedbased practice: practice question, evidence, and translation.
Project initiation began with the development of a practice question into PICO format, the
recruitment of an interdisciplinary team, and the identification of key stakeholders. Following the
development of a practice question, the researcher conducted a search for evidence utilizing various
databases and key search terms. The search for evidence examined experimental data specific to
oncology patients, including the use of screening tools for the identification of nutritional deficit, use
of anthropometry to screen for nutritional deficits, and the data involving standardized nutrition
education and consultation. Each piece of experimental evidence uncovered underwent a critiquing
process that evaluated the strength and quality of the evidence. The evidence was then summarized in
a review of literature, highlighting the overall strength of the evidence.
Finally, determining the appropriateness and feasibility of translating the recommendations
into the hematology/oncology outpatient clinic at a West Central Florida children’s hospital led to the
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creation of an action plan. Plan-Do-Study-Act (PDSA) cycles were utilized to describe project
interventions or changes for improvement. Each PDSA cycle allowed for the identification of
potential barriers and solutions involved in the implementation of interventions, date, and location of
test occurrence, predicted outcomes, and the measured results of each test. Measured results were
either deemed successful or they identified a need for change in project plan. All outcomes were
communicated to members of the interdisciplinary team and key stakeholders, including the data
collected and analyzed in the final PDSA cycle. Key stakeholders continue to support the efforts of
this project, however, the decision regarding future implementation of recommended internal
organizational changes remains undetermined.

Figure 1. Johns Hopkins Nursing Evidence-based Practice Conceptual Model, Adapted from
“Translation of Evidence into Nursing and Health Care (2nd ed.), by K. M. White, S. Dudley-Brown,
& M.F. Terhaar, 2016.
Theoretical Framework
The theoretical framework identified in supporting the efforts of this scholarly project is Kurt
Lewin’s theory of change. Lewin’s theory of change involves a three-phase model that views change
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as a balance of driving and restraining forces that work in opposition within an organization (White,
Dudley-Brown, & Terhaar, 2016, p. 58). Initiating the change process begins with unfreezing the
current situation by either increasing the positive forces for change or decreasing the obstacles to
change within the organization. In this phase, the conduction of a root cause analysis takes place,
illustrating the need and urgency for desired change from current practice in the
hematology/oncology outpatient clinic involving nutrition screening and early nutrition intervention.
In the second phase of Lewin’s change theory, change is seen as a process, requiring
movement and transition to a new state of equilibrium of driving and restraining forces (White et al.,
2016). In this process of movement and transition, an action plan is developed that involves engaging
interdisciplinary team members and key stakeholders and clear communication throughout project
planning and implementation. Finally, the third phase of refreezing demands the stabilization of the
change so that it becomes a part of current policy and practice within the organization, crucial to
sustainability over time (Shirey, 2013).
It is important to note that although this theory is often criticized for its’ simplistic, linear
nature compared to the complexity and unpredictability of certain organizations, Shirey (2013)
addresses the appropriate use of Lewin’s theory of change within highly stable environments. The
West Central Florida children’s hospital is considered a successful hospital within a large
organization. Due to the stability of this practice setting, there is adequate time to implement
deliberate, small-scale changes.
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Figure 1. Lewin's Force Field Analysis, Adapted from “Translation of Evidence into Nursing and
Health Care (2nd ed.), by K. M. White, S. Dudley-Brown, & M.F. Terhaar, 2016.
CHAPTER THREE
Methodology
Description of the Intervention. Following the project planning period, all staff in the
hematology/oncology outpatient clinic were notified of the project for quality improvement. RNs and
MAs employed in the outpatient clinic were provided education over a two-week period on the
project aims, implementation plan, and specific use of all nutrition screening tools and educational
materials utilized in the standardized protocol. Project implementation involved monthly screening
for nutritional deficits using SCAN and MUAC measurement. The parents of patients who screened
at risk for malnutrition or found to have any form of malnutrition were required to receive specialized
oncology nutrition education in the form of handouts from the Academy of Nutrition and Dietetics. In
addition, parents of those whom screened positive were provided a dietary journal from the Centers
for Disease Control and Prevention (CDC) titled, My CDC Food Diary. Parents were instructed to
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complete the dietary journal and return to subsequent clinic visits in order for healthcare providers to
gage the nutritional intake of the child throughout treatment. Parental engagement in the child’s
nutritional health was measured at subsequent clinic visits with the return of completed My CDC
Food Diaries.
Data analysis began following the study period. The percentage of eligible pediatric cancer
patients with documented evidence of compliance with providing general nutrition education,
screening using SCAN, and screening with MUAC measurement in the EMR between pre- and postgroups was compared using a Chi Square test. Percentage of parental engagement in the post-group
was also analyzed. Furthermore, subgroup effects were reported including percentage of compliance
in following the standardized nutrition protocol, percentage of compliance in providing the
standardized oncology nutrition education packet and My CDC Food Diary when indicated by
screening results, percentage of patients whom screened at risk for malnutrition as indicated by
SCAN, and percentage of patients with documented malnutrition as indicated by MUAC
measurement. Finally, a qualitative analysis of the common narrative themes that emerged from the
semi-structured focus group was summarized and organized into themes and reported.
Setting. The project for quality improvement took place in a West Central Florida children’s
hospital. The study areas focused on patients who were both inpatient on a 28-bed
hematology/oncology unit and outpatient in a 9-exam room hematology/oncology outpatient clinic
during the study period. The hematology/oncology outpatient clinic reports to see approximately 160
patients per month for examination and treatment.
Consent Procedure. In order to collect the data, a waiver of consent and Health Insurance
Portability and Accountability Act (HIPAA) was requested from the Institutional Review Board
(IRB) of the West Central Florida children’s hospital where the project was implemented. All project
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team members completed NIH/GCT training and remained in compliance throughout the project
study period.
Sample Population. In the pre-group, a convenience sample of n = 21 patients were
identified that met the inclusion criteria without any exclusionary criteria. In the post-group, a
convenience sample of n = 24 patients were identified that met the inclusion criteria without any
exclusionary criteria. Inclusion criteria for participation in the project for quality improvement
included the following: Parents of cancer patients between the ages of 3 and 18 years of age
hospitalized on the hematology/oncology unit and thereafter followed in the hematology/oncology
outpatient clinic during the QI study periods (pre-group April 1, 2019–June 30, 2019) and (postgroup August 19, 2019–October 11, 2019), parents of patients with a diagnosis of cancer, cancer
patients who score greater than or equal to a 3 on SCAN or MUAC Z-score indicative of mild,
moderate, or severe malnutrition. Exclusion criteria included the following: Patients less than 3 years
of age or greater than or equal to 18 years of age, parents of patients with diagnoses other than
cancer, patients seen outside of the study period, cancer patients whom received a Hematopoietic
Stem Cell Transplant (HSCT), and patients of the CanSurvive clinic, survivorship program.
Activities of the Project. The creation of the QI project and planning period began in August
2018. Throughout the project planning period, the team lead met with various key stakeholders in
order to appropriately gauge the feasibility of the project aims and implementation in the
hematology/oncology ambulatory care setting. The project lead first contacted the registered dietician
in hematology/oncology department on October 8, 2018 and on October 18, 2018 met with the
registered dietician in person. The project for quality improvement was discussed in full detail and
included advice from the expert regarding best methods to implement nutrition screening and
education in the ambulatory care setting. The registered dietician recommended educational materials
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from the Academy of Nutrition and Dietetics that are used often during nutrition consultations with
oncology patients and families and recommended the use of PediTools.org to calculate Z-score for
MUAC. In addition, expert advice on the frequency of nutrition screening was discussed in detail.
The project lead and registered dietician remained in communication via email until August 2, 2019,
before implementation of the nutrition protocol began in the hematology/oncology outpatient clinic.
Finally, in the planning period, the project lead contacted the creator of the SCAN tool to acquire
permission to utilize the tool in the project for quality improvement on March 18, 2019 and received
permission via email on March 19, 2019 (Appendix B).
Beginning in March 2019, team members were recruited to aid in project implementation. The
first team member was recruited on March 22, 2019. The first meeting between team members in
person took place on March 27, 2019. This meeting was to discuss steps in obtaining IRB approval at
the children’s hospital, project plan, and timing of implementation period. The second and third
meeting between team members took place on May 14, 2019, and June 5, 2019. These meetings led
to the creation of a letter of project approval, QI project plan document, and A3 to be submitted to the
IRB of the children’s hospital. Letter of approval required signatures from the hospital Chief Nursing
Officer (CNO), senior director of nursing of the hematology/oncology inpatient unit, and the senior
director of nursing of Ambulatory Services. On May 21, 2019, the project team leader submitted all
required documents to the Palm Beach Atlantic University (PBAU) IRB to obtain approval. Project
approval from the PBAU IRB was received on May 27, 2019 (Appendix A).
Project team members met on June 10, 2019 to revise the project plan in order for data to be
collected retrospectively instead of prospectively as previously planned. This allowed for project
team members to obtain permission using a waiver of HIPPA instead of requiring study participants
to sign consent to participate in the QI project. In addition, project team members created a data audit

DNP SCHOLARLY PROJECT

22

tool and a key code to de-identify patients eligible to participate. After the project plan was revised
and all documents to be submitted to the hospital IRB were updated and complete, the project team
leader sent out an email on June 11, 2019 to the deputy director of the hematology/oncology
department to ask to join the project team as the lead physician and the deputy director agreed to this
position. The project team leader worked closely with the physician lead via email in determining the
appropriate use of the SCAN tool and how to educate staff on use of the tool. Email communication
took place on July 24, 2019 to discuss which cancer diagnoses would be considered “high risk” for
the purposes of this project. In addition, email communication on August 7, 2019 took place to
determine criteria for “intensive treatment” for the purposes of this project and use of SCAN.
The letter of approval was emailed for signature to the CNO and senior nursing directors of
hematology/oncology and Ambulatory Services on June 11, 2019. The letter of approval with all
three signatures was obtained on June 14, 2019. The QI project plan, letter of approval, and A3
document was submitted to the children’s hospital IRB on June 14, 2019, for project approval.
Hospital IRB approval was obtained on July 8, 2019 (Appendix A). Hospital IRB documents were
submitted to the PBAU IRB to update changes made to the project plan on July 16, 2019. Finally, a
DataLine inquiry was submitted on July 11, 2019 in order to begin retrospective data collection for
the pre-group (April 1, 2019 to June 30, 2019). The inquiry was fulfilled on August 1, 2019. Data
collection and analysis for the pre-group began on August 6, 2019 and ended on September 26, 2019.
In order to set up a formal date to present the project for quality improvement to staff in the
hematology/oncology outpatient clinic, project team members met with the RN clinical manager of
the hematology/oncology clinic and the senior nursing director of Ambulatory Services on July 25,
2019. The team leader presented the project and plan for implementation at this meeting and a date
for formal project presentation to the staff was coordinated. Between August 5, 2019 and August 14,

DNP SCHOLARLY PROJECT

23

2019, 10 RNs and 2 MAs working in the hematology/oncology and BMT clinic were provided formal
education on the project for quality improvement including how to use SCAN, measure MUAC,
accessing PediTools.org to calculate Z-score for MUAC, providing education using the handouts
provided by the Academy of Nutrition and Dietetics, providing education on use of the CDC My
Food Diary, and documentation of project interventions in the electronic medical record (EMR).
Furthermore, a resource binder and flowchart was created and provided to each staff member as a
guide in following the standardized nutrition protocol and determining eligibility criteria when
patients present to the hematology/oncology outpatient clinic.
Following project education, the physician lead informed all MDs, PAs, and NPs via email on
August 14, 2019, of the project for quality improvement and implementation period. Project
implementation with the initiation of the standardized nutrition protocol began on August 19, 2019.
Each week throughout project implementation, the RNs in the clinic went through a list of patients
presenting to the clinic the following week in order to establish if a patient met criteria to participate
based on age, diagnosis, and exclusion criteria. When a patient presented to the clinic and met the
inclusion criteria, the patient immediately saw the MA first who would take the patient’s vital signs
and perform all measurements such as weight, height, and MUAC. A dual MUAC and SCAN
handout was created by the project lead that included a section to document MUAC, document Zscore for MUAC, a reference for determining if the Z-score indicated any form of malnutrition, and
the SCAN tool with reference for each question for the RNs to calculate SCAN score. Z-score was
calculated by using a website, PediTools.org, that uses the 1999-2012 CDC Child Growth Standards
for mid-upper arm circumference-for-age to report percentiles and Z-scores on children from 2
months to 18 years of age. The PediTools.org website was placed on the desktop of each MA by the
project lead for easy access and use each day. After MUAC and Z-score was determined and
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documented on the handout, the MA would take the patient to an exam room and place the dual
handout outside of the patient room for the RN to take into the exam room.
After the patient was in an exam room, the RN would use the dual handout to screen the
patient utilizing the SCAN tool. A total score of 3 or greater indicated that a patient was at risk of
malnutrition. If a patient scored a 3 or greater on SCAN or if MUAC Z-score indicated mild
malnutrition (-1 to -1.9), moderate malnutrition (-2 to -2.9), or severe malnutrition (-3 or less), the
patient was required to receive an educational packet that included 5 handouts from the Academy of
Nutrition and Dietetics and 4 CDC My Food Diaries to complete and return to subsequent clinic
visits. The handouts from the Academy of Nutrition and Dietetics were specific to pediatric oncology
and nutrition and included information on tips for eating well, cooking, food safety, meal planning,
managing side effects of cancer treatment, nutrition during cancer treatment, and concerns to share
with healthcare providers. Screening with SCAN and MUAC occurred once per month for patients
who met criteria. RNs were told to document SCAN score, MUAC measurement, MUAC Z-score,
and if a standardized oncology nutrition education packet was provided or not in the education
section on the EMR. If a parent returned a completed CDC My Food Diaries at subsequent clinic
visits, this was also documented in the education section of the EMR.
Project implementation ended on October 11, 2019. A DataLine inquiry was placed on
October 11, 2019 to retrieve a patient list for the post-group in order to begin retrospective data
collection and analysis. The DataLine inquiry was fulfilled on October 24, 2019. Retrospective data
collection and analysis of the data for the post-group began on October 24, 2019 and ended on
November 1, 2019. The project lead returned to the hematology/oncology outpatient clinic after the
implementation period to evaluate the merits of the standardized nutrition protocol by conducting an
informal semi-structured focus group using a question guide.
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CHAPTER FOUR

Outcomes
The first tool utilized in the project for quality improvement was arm anthropometry. MUAC
has been identified in various research studies as a valid method to screen patients for malnutrition.
The second tool utilized in the project for quality improvement was SCAN (Appendix B). SCAN is a
simple and quick process to identify pediatric oncology patients at risk of developing malnutrition
throughout cancer treatment. The tool takes into consideration cancer type, treatment stages, and
nutrition-related symptoms that may occur throughout cancer treatment in the inpatients or outpatient
setting. SCAN consists of 6 questions that elicit an answer of yes or no. An answer of no to any
question would equate to a score of zero, whereas an answer of yes could equate to a score of 1 or 2
depending on the question in the screening tool. Scoring is determined by clinical evaluation of each
questions’ contribution to nutrition risk. The creator of SCAN recommends that a score of 3 or
greater lead to consideration of referral to consult with a RD.
Based on the only two research studies that sought to measure the validity and reliability of
SCAN, results of the first study indicated that SCAN had excellent accuracy (0.90, 95% Cl 0.78-1.00;
p<0.001), 100% sensitivity, 39% specificity, 56% positive predictive value, and 100% negative
predictive value. Results of the second study indicated that the ‘at risk of malnutrition’ group had
significantly lower values for weight Z score (p = 0.001), BMI Z score (p = 0.001) and fat mass index
(FMI) (p = 0.04), than the ‘not at risk of malnutrition’ group. Both studies proved SCAN as a simple,
fast, and valid tool that can be used to identify pediatric cancer patients who are at risk of
malnutrition (Murphy et al., 2016).
Data Management. Only data necessary to measure the achievement of the specific quality
improvement project aims was collected retrospectively. The pediatric medical record number of
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eligible pediatric patients with a diagnosis of cancer was temporarily collected and evaluated by the
quality improvement team members. These data were collected from the EMR and extracted from the
data collection tool created specifically for this quality improvement project. These data were
collected by the project lead and study team members, whom all completed the required protection of
human subjects training and was stored in a password-protected computer file only accessible by the
study team. In order to accurately identify the eligible pediatric patients at the West Central Florida
children’s hospital within the data collection period, a temporary keycode was kept that linked the
medical record numbers of the patients to the unique identifier code. This temporary keycode was
stored in a password-protected computer file which was only accessible by the project lead and the
study team members. The temporary keycode which links the patient’s medical record number with
the unique identifier code was destroyed once all the data had been collected and analysis was
completed.
Data Analysis. Analysis was done using Chi Square (χ2) to compare the proportions between
the pre- and post-groups. The software used for statistical analysis was MEDCALC. The DataLine
query was done using the filters of age, diagnosis of cancer, initial hospitalization in the
hematology/oncology inpatient unit and then followed in the outpatient clinic. The query identified n
= 70 patients for pre-screen in the pre-group. A convenience sample of n = 21 patients were identified
that met the inclusion criteria without any exclusionary criteria. Forty-nine patients were excluded
because they did not have a diagnosis of cancer, were strictly under BMT service, or they were not
followed-up by Hematology/Oncology services in the main campus outpatient clinic. The DataLine
query for the post-group was done using the same filters of age, diagnosis of cancer, and followed in
the hematology/oncology outpatient clinic. The query identified n = 316 patients for pre-screen in the
post-group. A convenience sample of n = 24 patients were identified that met the inclusion criteria
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without any exclusionary criteria. Two hundred and ninety-two patients were excluded because they
did not have a diagnosis of cancer, were strictly under Bone Marrow Transplant service, or they were
not admitted inpatient at under Hematology/Oncology services as well as followed in the main
campus hematology/oncology outpatient clinic.
The convenience samples of n = 21 pre-group and n = 24 post-group pediatric cancer patients
who were admitted to the hematology/oncology inpatient unit and then followed in the
hematology/oncology outpatient clinic were evaluated for compliance with nutritional screening
protocol documentation. The demographics of the two samples including age, sex, race, and ethnicity
are reported in Table 1. The two groups were not statistically different with respect to age, sex, race,
and ethnicity (see the χ2 statistic results and respective p values as reported in Table 1).
Table 1. Comparison of the Demographic Characteristics between the Pre-Group Sample (n = 21), and Post-Group
Sample (n = 24)
Characteristic
Count
Percentage
Count
Percentage
χ2
p value
PrePrePostPostGroup
Group
Group Group

Age
•
•
Sex

•
•
Race
•
•
•
•
•

Pre Group Range: 3 N/A
-18 years, Mean =
9.2 years
Post Group Range:
4 -17 years, Mean =
10.25 years

N/A
N/A

N/A

Male
Female

12/21
9/21

57.1%
42.9%

11/24
13/24

45.8%
54.2%

American Indian or
Alaska Native
Asian
Black or African
American
Native Hawaiian or
other Pacific
Islander
White

0/21

0%

0/24

0%

1/21
3/21

4.8%
14.3%

1/24
5/24

4.2%
20.8%

0/21

0%

0/24

0%

10/21

47.6%

14/24

58.3%

0.560
0.560

.4544
.4544

.009
.317

.9235
.5736

.504

.4779
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Characteristic

Combination
(Asian/White)
• Other
• Race not
documented in the
EMR
Ethnicity
• Hispanic or Latino
or Spanish
• Not Hispanic or
Latino or Spanish
• Ethnicity not
documented in the
EMR
•

28

Count
PreGroup

Percentage
PreGroup

Count
PostGroup

Percentage
PostGroup

4.2%

.009

.9235

6/21
0/21

28.6%
0%

3/24
0/24

12.5%
0%

1.773

.1830

7/21

33.3%

7/24

29.2%

.086

.7695

14/21

66.7%

17/24

70.8%

.086

.7695

0/21

0%

0/24

0%

1/21

4.8%

1/24

χ2

p value

Note: Analysis was done using Chi Square (χ2) to compare the proportions between the pre-and post-groups. Statistical
significance was established at (p < .05).

Results. The first aim sought to compare the percentage of eligible cancer patients
hospitalized on the hematology/oncology unit and thereafter followed in the hematology/oncology
outpatient clinic, with documented evidence of nutritional education in the EMR (charted in
Nutritional Services consultation note under Multidisciplinary Notes, or education section of the
EMR) between the pre-group (April 1, 2019 – June 30, 2019) and the post-group (August 19, 2019 October 11, 2019). A manual chart review was performed by two members of the QI study team to
ascertain the total number of inpatient visits and length of stay for each visit, and the number of
outpatient visits. These data were used to determine the total number of occurrences both inpatient
and outpatient where general nutritional education should have been provided. As part of the data
extraction procedure, each of the eligible patient EMR were examined for evidence of documented
nutritional education in two standardized locations of the chart (including the Multidisciplinary Notes
under Nutritional Services, and the education section of the EMR). The percentage of compliance
was determined for each eligible patient and the aggregate percent compliance for the pre- and post-
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groups was calculated (see Table 2 pre-group and Table 3 post-group respectively.). Prior to the
implementation of this quality improvement project compliance with documentation of general
nutritional education was 10.8%, and this was noted to increase to 23.4% during the data collection
period. Analysis was done using Chi Square (χ2) to compare the proportions between the pre- and
post-groups. Statistical significance was established at (p < .05). The results revealed that there was
not statistical difference between the pre- and post-groups, χ2 (1, n = 45) = 1.203, 95% CI 10.71110% to 33.8141%, p = .2727.
Table 2. Summary of Compliance with Documentation of General Nutritional Education for Children Admitted to the
Hematology/Oncology Unit for More Than 24 Hours and Followed in the Outpatient Hematology/Oncology Clinic in the
Pre-Group (April 1, 2019- June 30, 2019)
Sample
Documentation of Nutritional Education/Total
% Compliance with Nutritional
Observations Number of Occurrences Inpatient and Outpatient
Education

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

1/36
0/14
17/116
1/9
0/22
1/75
1/22
7/58
3/23
6/42
9/51
4/43
5/34
0/9
2/23
8/68
1/13
2/19
3/14
8/57
4/17
83 document compliant events/765 total
occurrences

2.8%
0%
14.7%
11.1%
0%
1.3%
4.5%
12.1%
13.0%
14.3%
17.6%
9.3%
14.7%
0%
8.7%
11.8%
7.7%
10.5%
21.4%
14.0%
23.5%
10.8% = Grand % Compliance
for Pre-Group

Note: Percentage = %.
Table 3. Summary of Compliance with Documentation of Nutritional Education for Children Admitted to the
Hematology/Oncology Unit for More Than 24 Hours and Followed in the Outpatient Hematology/Oncology Clinic in the
Post-Group (August 19, 2019- October 11, 2019)
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Sample
Observations

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Documentation of Nutritional Education/Total
Number of Occurrences Inpatient and Outpatient

21/99
5/28
0/5
2/9
9/25
2/23
1/15
16/20
0/6
2/20
13/54
0/12
4/16
13/55
13/50
36/101
0/7
1/20
4/34
2/14
2/18
0/9
0/16
7/18
127 documented compliant events/542 total
occurrences

Note: Percentage = %.

30
% Compliance with Nutritional
Education

21.2%
17.9%
0%
22.2%
36%
8.7%
6.7%
80%
0%
10%
24.1%
0%
25%
23.6%
26%
35.6%
0%
5%
11.8%
14.3%
11.1%
0%
0%
38.9%
23.4% = Grand % Compliance
for Post-Group

The second aim sought to compare the degree of parental engagement in nutritional health
among pediatric cancer patients as measured by evidence of the utilization of the CDC My Food
Diary to document the nutritional intake of the child after initial outpatient visit and between clinic
appointments in the EMR (documented in the education section of the EMR) between the pre-group
(April 1, 2019 – June 30, 2019) and the post-group (August 19, 2019 – October 11, 2019). A manual
chart review was performed by two members of the QI study team to ascertain the total number of
outpatient visits per patient. These data were used to determine the total number of occurrences in the
outpatient setting where compliance with the documentation standard for completing the CDC My
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Food Diary by the parent was charted in the EMR. As part of the data extraction procedure, each of
the eligible patient EMR were examined for evidence of documentation in the EMR that the parent
was recording the child’s nutritional intake in the diary. The percentage of compliance was
determined for each eligible patient and the aggregate percent compliance for the pre and post groups
were calculated (see Table 4 pre-group and Table 5 post-group.) Prior to the implementation of this
quality improvement project, compliance was 0%, and this did not change post-implementation of the
QI project intervention.
Table 4. Summary of Compliance with Documentation to Support Parental Engagement in Their Child’s Nutrition Health
for Cancer Patients in the Pre-Group (April 1, 2019- June 30, 2019)
Sample
Documentation of Nutritional Intake
% Compliance with Parental Engagement in Their
Observations
on CDC My Food Diary/Total
Child’s Nutrition
Number of Occurrences Outpatient

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

0/7
0/3
0/7
0/6
0/13
0/10
0/3
0/16
0/2
0/11
0/12
0/20
0/3
0/4
0/4
0/13
0/2
0/6
0/5
0/0
0/4
0 document compliant
events/151 total occurrences

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0% = Grand % Compliance for Pre-Group
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Table 5. Summary of Compliance with Documentation to Support Parental Engagement in Their Child’s Nutrition Health
for Cancer Patients in the Post-Group (August 19, 2019- October 11, 2019)
Sample
Documentation of Nutritional Intake on
% Compliance with Parental Engagement in Their
Observations CDC My Food Diary/Total Number of
Child’s Nutrition
Occurrences Outpatient

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

0/0*
0/3
0/0*
0/4
0/2
0/2
0/6
0/3
0/1
0/1
0/7
0/5
0/3
0/4
0/5
0/0*
0/0*
0/7
0/7
0/5
0/5
0/0*
0/9
0/1
0 document compliant events/80
total occurrences

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0% = Grand % Compliance for Post-Group

Note: * = 1 outpatient visit, patient did not return to clinic.

The third aim sought to compare the percent of eligible cancer patients who had documented
evidence that a MUAC measurement was obtained and Z-score for MUAC calculated in the EMR
(documented in the education section of the EMR and/or Nutritional Services consultation note under
Multidisciplinary Notes in the EMR) between the pre-group (April 1, 2019 – June 30, 2019) and the
post-group (August 19, 2019 – October 11, 2019). A manual chart review was performed by two
members of the QI study team to ascertain the total number of inpatient visits and length of stay for
each visit, and the number of outpatient visits. These data were used to determine the total number of
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occurrences both inpatient and outpatient where compliance with the documentation standard for
completing the MUAC measurement and Z-score was charted in the EMR. As part of the data
extraction procedure, each of the eligible patient EMR were examined for evidence of documentation
in the EMR that the MUAC was obtained. The percentage of compliance was determined for each
eligible patient and the aggregate percent compliance for the pre and post groups were calculated (see
Table 6 pre-group and Table 7 post-group respectively). Prior to the implementation of this quality
improvement project, compliance was 1.6%, and this was noted to increase to 42.9% during the data
collection period. Further examination of the data revealed that the only MUAC that was completed
in the pre-group was completed in the inpatient setting and documented under a Nutritional Services
consultation note by the RD. No MUAC measurements were documented in the outpatient setting in
the pre-group. Analysis was done using Chi Square (χ2) to compare the proportions between the preand post-groups. Statistical significance was established at (p < .05). The results revealed that there
was a statistically significant difference between the pre- and post-groups, χ2 (1, n = 45) = 10.352,
95% CI 17.33325% to 60.7465%, p = .0013.
Table 6. Summary of Compliance with Documentation that a MUAC Measurement was Completed for Cancer Patients
Admitted to the Hematology/Oncology Unit for More Than 24 Hours and Followed in the Outpatient
Hematology/Oncology Clinic in the Pre-Group (April 1, 2019- June 30, 2019)
Sample
Documentation of MUAC
% Compliance with Standard for MUAC
Observations
Measurement/Total Number of
Measurement Documentation in the EMR
Occurrences Inpatient and
Outpatient

1
2
3
4
5
6
7
8
9
10
11
12

0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
1/3
0/3
0/3

0%
0%
0%
0%
0%
0%
0%
0%
0%
33.3%
0%
0%
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Sample
Observations

13
14
15
16
17
18
19
20
21

Documentation of MUAC
Measurement/Total Number of
Occurrences Inpatient and
Outpatient

0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
1 document compliant events/63
total occurrences

34
% Compliance with Standard for MUAC
Measurement Documentation in the EMR

0%
0%
0%
0%
0%
0%
0%
0%
0%
1.6% = Grand % Compliance for PreGroup

Table 7. Summary of Compliance with Documentation that a MUAC Measurement was Completed for Cancer Patients
Admitted to the Hematology/Oncology Unit for More Than 24 Hours and Followed in the Outpatient
Hematology/Oncology Clinic in the Post-Group (August 19, 2019- October 11, 2019)
Sample
Documentation of MUAC
% Compliance with Standard for MUAC
Observations
Measurement/Total Number of
Measurement Documentation in the EMR
Occurrences Inpatient and
Outpatient

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1/3
1/3
0/1
1/2
1/2
2/2
1/3
2/2
1/2
0/2
1/3
1/3
1/2
1/3
1/2
1/3
0/1
2/3
1/3
2/2
1/3
0/1
1/3
1/2

33.3%
33.3%
0%
50%
50%
100%
33.3%
100%
50%
0%
33.3%
33.3%
50%
33.3%
50%
33.3%
0%
66.7%
33.3%
100%
33.3%
0%
33.3%
50%

DNP SCHOLARLY PROJECT
Sample
Observations

Documentation of MUAC
Measurement/Total Number of
Occurrences Inpatient and
Outpatient

24 document compliant events/
56 total occurrences

35
% Compliance with Standard for MUAC
Measurement Documentation in the EMR

42.9% = Grand % Compliance for PostGroup

The fourth aim sought to compare the percent of eligible cancer patients who had documented
evidence of screening using the SCAN tool in the EMR (documented in the education section of the
EMR between the pre-group (April 1, 2019 – June 30, 2019) and the post-group (August 19, 2019 –
October 11, 2019, 2019). A manual chart review was performed by two members of the QI study
team to ascertain the total number of outpatient visits. These data were used to determine the total
number of occurrences outpatient where compliance with the documentation standard for screening
the SCAN tool was charted in the EMR. As part of the data extraction procedure, each of the eligible
patient EMR were examined for evidence of documentation in the EMR that screening using SCAN
was completed. The percentage of compliance was determined for each eligible patient and the
aggregate percent compliance for the pre and post groups were calculated (see Table 8 pre-group and
Table 9 post group.) Prior to the implementation of this quality improvement project, compliance was
0%, and this was noted to improve to 41.2% during the data collection period. Analysis was done
using Chi Square (χ2) to compare the proportions between the pre and post groups. Statistical
significance was established at (p < .05). The results revealed that there was a statistically significant
difference between the pre and post groups, χ2 (1, n = 45) = 11.422, 95% CI 19.5984% to 62.2901%,
p = .0007.
Table 8. Summary of Compliance with Documentation that a SCAN Tool was Completed for Cancer Patients Admitted to
the Hematology/Oncology Unit for More Than 24 Hours and Followed in the Outpatient Hematology/Oncology Clinic in
the Pre-Group (April 1, 2019 – June 30, 2019)
Sample
Documentation of SCAN Tool/Total
% Compliance with Standard for SCAN
Observations Number of Occurrences Outpatient
Documentation in the EMR

1
2
3

0/3
0/3
0/3

0%
0%
0%
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Sample
Observations

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Documentation of SCAN Tool/Total
Number of Occurrences Outpatient

0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0 document compliant events/63
total occurrences

36
% Compliance with Standard for SCAN
Documentation in the EMR

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0% = Grand % Compliance for Pre-Group

Table 9. Summary of Compliance with Documentation that a SCAN Tool was Completed for Cancer Patients Admitted to
the Hematology/Oncology Unit for More Than 24 Hours and Followed in the Outpatient Hematology/Oncology Clinic in
the Post-Group (August 19, 2019 – October 11, 2019)
Sample
Documentation of SCAN Tool/Total
% Compliance with Standard for SCAN
Observations Number of Occurrences Outpatient
Documentation in the EMR

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

1/1
1/3
0/1
1/2
1/2
2/2
1/3
1/2
1/2
0/2
1/2
2/3
1/2
1/3
1/2
0/1
0/1
2/3

100%
33.3%
0%
50%
50%
100%
33.3%
50%
50%
0%
50%
66.7%
50%
33.3%
50%
0%
0%
66.7%
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Sample
Observations

19
20
21
22
23
24

Documentation of SCAN Tool/Total
Number of Occurrences Outpatient

1/3
1/2
1/3
0/1
1/3
0/2
21 document compliant events/
51 total occurrences

37
% Compliance with Standard for SCAN
Documentation in the EMR

33.3%
50%
33.3%
0%
33.3%
0%
41.2% = Grand % Compliance for PostGroup

Finally, subgroup effects were examined in the post-group. Team members first examined the
number of times that the RNs in the outpatient clinic followed the standardized nutrition protocol
appropriately in the post-group (see Table 10). The team members then examined the number of
patients where the standard oncology nutrition education was indicated based on screening results
and the developed protocol. Of those patients that were indicated to receive the standard oncology
nutrition education, we examined whether or not the patient received the developed education packet,
which included the CDC My Food Diary. We then examined subsequent clinic visits to determine
percentage of parental engagement with nutrition health defined as completing the CDC My Food
Diary and returning to clinic at any subsequent visit to review with the healthcare providers. The
number of patients where education was indicated based on screening was a total of 9 patients. Of
those 9 patients, only 2 patients received the standard education packet when indicated, which
showed 22.2% compliance with the standard to provide education based on the nutrition screening
protocol. Of the 2 patients who received the nutrition education packet, no parents returned the My
CDC Food Diaries at subsequent clinic appointments to review with the healthcare providers, which
indicated 0% compliance in parental engagement with the nutritional health of the child.
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Table 10. Summary of Compliance with Standardized Nutrition Protocol for Cancer Patients Admitted to the
Hematology/Oncology Unit for More Than 24 Hours and Followed in the Outpatient Hematology/Oncology Clinic in the
Post-Group (August 19, 2019 – October 11, 2019)
Sample
Observations

1
2
3
4
5
6

# of times
screened/# of
times should
have been
screened
outpatient

Education
Packet
Indicated

Education
Packet Not
Indicated

Undetermined (Lack of
screening/documentation)

% of Compliance
with standard met

√√
√
√
√

1/1 (100%)
1/3 (33.3%)
0/1 (0%)
1/2 (50%)
1/2 (50%)
1/2 (50%)

1/1
1/3
0/1
1/2
1/2
2/2

√

7

1/3

√

√√

0/3 (0%)

8

1/2

√

√

1/2 (50%)

9
10
11

1/2
0/2
1/2

√
√√
√

1/2 (50%)
0/2 (0%)
0/2 (0%)

12
13
14

2/3
1/2
1/3

√

√
√
√√

2/3 (66.7%)
1/2 (50%)
1/3 (33.3%)

15

1/2

√

√

0/2 (0%)

16
17
18

0/1
0/1
2/3

√

√
√
√

0/1 (0%)
0/1 (0%)
1/3 (33.3%)

√
√
√
√
√

√
√

√√
√

√

Comments

No
documentation
of education
given when
indicated
No
documentation
of education
given when
indicated
Documented
education given
No
documentation
of education
given when
indicated
Documented
education given
No
documentation
of education
given when
indicated
No
documentation
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# of times
screened/# of
times should
have been
screened
outpatient

Education
Packet
Indicated

Education
Packet Not
Indicated

19

1/3

√

√√

0/3 (0%)

20

1/2

√

√

0/2 (0%)

21
22
23
24

1/3
0/1
1/3
0/2
14
documented
compliant
events/ 49
total
occurrences

√√
√
√√
√√

1/3 (33.3%)
0/1 (0%)
1/3 (33.3%)
0%
28.6% =
Grand % of
compliance
for Postgroup

√
√

Undetermined (Lack of
screening/documentation)

% of Compliance
with standard met

Comments

of education
given when
indicated
No
documentation
of education
given when
indicated
No
documentation
of education
given when
indicated

Lastly, project team members examined the number of patients in the post-group where Zscore for MUAC indicated a diagnosis of malnutrition and examined the number of patients who
screened at risk for malnutrition based on SCAN. Of the 24 patients that met criteria, 18 patients were
screened using SCAN and MUAC during the study period. Six patients had no documented screening
with MUAC or SCAN and therefore it is unknown if the patients were at risk for malnutrition or had
any form of malnutrition during the study period. Of the 18 patients who were screened with MUAC
or SCAN, 50% were found to either be at risk for malnutrition or any form of malnutrition. Three
patients of the 18 screened with a MUAC measurement were found to have mild malnutrition based
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on Z-score, equating to 16.7% of the screened patients. Seven of the 18 patients screened with SCAN
were found to be at risk for malnutrition during the study period, equating to 38.9% of the screened
patients (see Table 11).
The one specific objective of the project for quality improvement was met with a greater than
10% improvement in compliance with documentation of nutrition intervention strategies within the
standardized protocol to improve the nutritional status of children with cancer.
Table 11. Patients who screened at risk for malnutrition based on SCAN and/or screened positive for mild, moderate, or
severe malnutrition based on Z-score for MUAC for Cancer Patients Admitted to the Hematology/Oncology Unit for
More Than 24 Hours and Followed in the Outpatient Hematology/Oncology Clinic in the Post-Group (August 19, 2019 –
October 11, 2019)
Sample Observations
MUAC Z-score
SCAN Score
At Risk and/or
Malnourished

1

Z = 1.02

1

2

Z = 0.86

2

3
4

Not completed
Z = 0.87

Not completed
2

5

Z = 0.18

1

6

Z = 0.76, Z = 0.84

4, 0

7

Z = -1.24

2

8

Z = -0.13

3

9

Z = 1.08

1

10
11

Not completed
Z = -1.43

Not completed
4, 1

12

Z = 1.3

2, 0

13

Z = 0.39

1

14

Z = 0.72

5

15

Z = -0.64

4

16

Not completed

Not completed

Not at risk; Not
malnourished
Not at risk; Not
malnourished
Unknown
Not at risk; Not
malnourished
Not at risk; Not
malnourished
At risk; Not
malnourished
Not at risk; Mild
Malnutrition
At risk; Not
malnourished
Not at risk; Not
malnourished
Unknown
At risk; Mild
Malnutrition
Not at risk; Not
malnourished
Not at risk; Not
malnourished
At risk; Not
malnourished
At risk; Not
malnourished
Unknown
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Sample Observations

MUAC Z-score

SCAN Score

17
18

Not completed
Z = -0.44, Z = 0.18

Not completed
5, 0

19

Z = -1.02

2

20

Z = -0.78

4

21

Z = -0.59

1

22
23

Not completed
Z = 0.29

Not completed
2

24

Not completed
3 patients with
malnutrition / 18
total patients
screened = 16.7%

Not completed
7 patients at risk for
malnutrition / 18
total patients
screened = 38.9%

At Risk and/or
Malnourished

Unknown
At risk; Not
malnourished
Not at risk; Mild
Malnutrition
At risk; Not
malnourished
Not at risk; not
malnourished
Unknown
Not at risk; Not
malnourished
Unknown
Grand total % of
patients at risk
and/or malnourished
= 9 patients of 18
total patients
screened = 50%

CHAPTER FIVE
Discussion
To begin with, the results of the first project aim revealed that documentation of general
nutrition education was more commonly provided during the inpatient hospital stay as compared to
outpatient visit. Examples of narrative charting that was provided under nutrition education in the
EMR included themes such as, normal nutrition for age, intake and output, TPN and lipids, and
suggestions for meals to increase protein in order to promote wound healing.
During the data collection period of the post-group, project team members discovered
documentation that explained the lack of screening and/or lack of providing the standardized
oncology nutrition education packet for a number of patients that met inclusion criteria and screened
positive with MUAC Z-score or SCAN score. Similar themes included the following: Patients who
were considered end-of-life, lack of time to provide education packet due to busy flow of clinic or
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transfer to the inpatient unit, young patient uncooperative with MUAC measurement, and perceived
language barrier. In addition, on more than one occasion, it was documented that the RN would give
the parent an educational packet at a subsequent visit due to time constraints, however, the
educational packet was never given. Finally, one documented event revealed a patient who screened
positive for mild malnutrition based on MUAC Z-score, however, the RN did not provide the
educational packet after the patient’s family voiced that the patient ate well at home.
After the completion of project implementation, the project lead met with four of the RNs
working in the hematology/oncology outpatient clinic to assess and evaluate the merits of the
standardized nutrition protocol by conducting an informal semi-structured focus group using a
question guide. The first question asked the RNs to discuss what they believed were the strengths and
weaknesses of the nutritional assessment practices in the outpatient clinic before project
implementation. Common themes for strengths included the following: The rapport with patients due
to frequency of visits and the ability of the healthcare providers and RNs to assess nutritional intake,
gastrointestinal side effects of treatment, and if taking prescribed gastrointestinal medications
(antiemetics, appetite stimulants, etc.). Common themes for weakness included lack of access to a
RD in the outpatient setting to consult with patients.
The second question asked the RNs after participating in the project for quality improvement,
what were the RNs perceptions of the strengths and weaknesses of the nutritional assessment
practices. Common themes for strengths included the monthly follow-up screening at subsequent
visits to assess and screen patients for malnutrition and the positive parent feedback received on use
of the CDC My Food Diary. The one weakness voiced involved perceived language barriers between
families and the RNs and educational materials printed in English only.
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The third question asked RNs if they felt that the patients received the necessary follow up
during the implementation period if they screened positive based on SCAN and MUAC
measurement. All of the RNs voiced that they believed the MDs and APPs felt it unnecessary to refer
patients for consultation with a RD because the MDs and APPs believed they could treat the patients’
nutritional concerns without recommendations from a RD. In addition, the RNs felt that the MDs and
APPs expected patients to lose weight and have gastrointestinal side effects to cancer treatment and
therefore, it was considered normal. Some of the RNs believed that the MDs and APPs could not
provide the same nutritional expertise as a RD in that the MDs and APPs were rarely seen prescribing
dietary recommendations or supplements like a RD normally would during consultation.
The final question asked the RNs for recommendations, if any, that they may have to promote
a more comprehensive nutritional assessment and nutrition management in the future. One RN
recommended changes to the EMR and working with the Information Technology (IT) department in
the future. The RN described the development of a “pop-up” or “hard-stop” response that asks the
MD or APP to consider a referral for nutrition consultation with a RD when a patient is coded for a
diagnosis of malnutrition.
Impact on Practice. The findings of this project for quality improvement revealed a great
number of pediatric oncology patients whom screened at risk for malnutrition and with mild
malnutrition. With the lack of resources to provide patients with easy access to consult with a RD in
the outpatient clinic, RNs have the opportunity to collaborate with RDs in order to provide pediatric
oncology patients with a more comprehensive assessment and management of nutrition throughout
cancer treatment. Developing a standardized nutrition protocol in the outpatient setting allows RNs to
aid in the identification of those at risk for malnutrition or malnourished and provide early
interventions in order to promote better nutritional health and wellness. Patient and family
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satisfaction can improve when both feel involved and engaged in care, including nutrition health.
Finally, project team members have begun working with the IT department to house MUAC under
measurements in Cerner. This will allow for easy documentation for RNs, RDs, and MAs in the
future and will allow healthcare providers to quickly access the measurement in the EMR.
Limitations. Limitations to the project for quality improvement included small sample size,
strict inclusion and exclusion criteria, limited time frame for project implementation, and lack of
resources in the outpatient clinic to refer patients to see a RD for consultation in a timely manner.
Project implementation was shortened to 8 weeks due to various reasons. To begin with, project team
members found difficulty in obtaining buy-in from the RNs in the hematology/oncology outpatient
clinic before implementation began. The RNs were concerned that the project for quality
improvement would disrupt the busy flow of the clinic, leading to difficulty in keeping up with daily
tasks. A meeting with the senior nursing director of Ambulatory Services and the RN Clinical
Manager of the hematology/oncology clinic allowed for project team members to navigate these
concerns, however the start date of the project implementation period was pushed back by several
weeks, leaving only 8 weeks for project implementation instead of the planned 12 weeks.
Future Recommendations. Future recommendations that would allow for more steady
planning and project implementation first involves the inclusion of more key stakeholders in the
planning period, such as the RNs and MAs. Including the RNs and MAs in the planning period
allows for their recommendations to be considered, which could lead to less resistance in
participating in a project for quality improvement. In addition, educational materials in various
languages would allow for patients and families to receive the standardized oncology nutrition even if
they do not speak English. Finally, due to the fact that the project results revealed 0% parental
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engagement in the post-group, healthcare providers have the opportunity to research additional
strategies to promote parental engagement in the child’s nutritional health in the future.
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