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Abstract

Malignancy and cancer related treatments lead to multiple symptoms. While treatments focus on
cure, few research studies examined the symptoms that accompany these aggressive and
complicated treatments. The purpose of the study is to evaluate the symptoms experienced by
children at home. Children (n=25) and adolescents (n=33) diagnosed with cancer completed the
Memorial Symptoms Assessment Scale (MSAS) during the five days at home following discharge
from hospitalization. The most frequent physical symptoms were fatigue (52.1%), nausea (50.7%),
lack of appetite (43.7%) and pain (42.3%). The most frequent psychological symptoms were
“difficulty sleeping” (21.1%), “worrying” (18.3%), “feeling sad” (18.3%), and “feeling nervous

“ (16.9%). Significant differences were found in the overall physical, psychosocial, and global
distress index in patients with and without pain, fatigue, and nausea. Results indicated that
physical and psychosocial symptoms as well as Global Distress Index increased as severity of
pain, nausea, and fatigue increased. Children and adolescents were experiencing many symptoms
at home but were often not reporting them.

Keywords
Cancer; Symptoms; Children; Adolescents; Memorial Symptoms Assessment Scale

INTRODUCTION

Children diagnosed with cancer frequently undergo invasive medical procedures and
treatments as part of their care that lead to multiple symptoms (Miller et al., 2011). Previous
studies have evaluated chemotherapy-related symptoms in addition to the symptoms from
the underlying malignancy (Hockenberry et al., 2010; von Liitzau et al., 2012; Hansson et
al., 2013). While cancer treatments focus on cure, few studies have focused on the
evaluation and management of the multiple symptoms accompanying these aggressive and
complicated treatments in the home environment (Klaassen et al., 2010; Kaleyias et al.,
2012).

Several studies reported that treatment related symptoms such as pain, nausea, and fatigue
had significant effects on quality of life (Mon Litzau et al., 2012; Hansson et al., 2013). In a
study conducted in Australia, parents reported that their child had suffered “a fot” or “a great
deal” from at least one symptom with the most common being pain, fatigue and poor
appetite. Children receiving cancer-directed therapy were experiencing greater numbers of
symptoms than those who were not receiving treatment (Heath, et al, 2010), Children and
adolescents experiencing increased fatigue and sleep disturbances have also been found to
experience depressive symptoms and behavior changes (Hockenberry, et al., 2010).

Theunissen and colleagues (2007) evaluated the physical, psychological, and social
symptoms of children with cancer during palliative care. While the most frequently reported
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physical symptoms were pain, poor appetite, and fatigue, the most frequent psychological
symptoms were sadness and having difficulty in talking with parents about illness, death,
and fear of being alone. Cancer and its treatments significantly affect the psychosocial well-
being and quality of life of children and adolescents hospitalized for cancer care.

Several studies have reported multiple symptoms associated with treatments during
hospitalization and at the end of life. The nature of the underlying malignancy significantly
influenced the prevalence of some symptoms. The majority of the literature included
information on frequency of symptoms but did not include the severity and distress
associated with these symptoms. Additionally, studies also focused on physical symptoms,
but not psychosocial symptoms. Most studies therefore did not look at overall distress
associated with all of these symptoms together. There was limited information regarding
whether the physical and psychological symptoms were completely or partially resolved,
and how frequent, severe, or distressful symptoms were at home following hospitalizations.

To manage symptoms effectively at home, an evaluation of symptom frequency, severity, and
distress associated with these symptoms is needed. The purpose of this study was to evaluate
symptom experiences at home; more specifically, we examined the frequency, severity, and
distress associated with physical and psychosocial symptoms. We compared the Total
Symptoms [MSAS], Physical Symptoms [PHYS], Psychological Symptoms [PSYCH], and
Global Distress Index [GDI] to measure overall symptom distress in patients with and
without pain, fatigue, and nausea as these were the most reported symptoms.

THEORETICAL FRAMEWORK

The Symptom Management Theory (SMT) was used as the theoretical background for the
study (Humphreys et al., 2008). It consists of three interrelated components that are highly
interdependent: 1) symptom experience -- the individual’s perception of the severity and
distress associated with the symptoms, 2) symptom management -- strategies that are
intended to “avert, delay, or minimize the symptom experience”, and 3) symptom outcomes
— symptom relief or the outcomes of symptoms on functional status, emotional status, self-
care, costs, quality of life, morbidity, comorbidity, and mortality (Humphreys et al., 2008).
Effective symptom management requires consideration of the three components.

The SMT also includes three domains of nursing science: 1) person variables --
demographic, psychological, sociological, physiological, and developmental; 2) environment
variables -- physical, cultural, and social conditions; and 3) health and illness variables --
health status, disease, injury that affect symptom experience, management, and outcomes. In
this study, we investigated symptom experiences in the home (environment variable) in
children (8 to 12 years) and adolescents (13 to 17 years; demographic variable) with cancer
(health/illness variable). Information from this study may guide development of symptom
management strategies at home and interventions aimed at alleviating distress associated
with physical and psychosocial symptoms.
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We used a convenience sample of children and adolescents with cancer who were recruited
prior to discharge from hospitalization. Children and adolescents were instructed to answer
questions daily, during the five days at home after being discharged from the hospital. They
used the Memorial Symptoms Assessment Scale [MSAS] to indicate the frequency, severity,
and distress associated with daily symptoms. Only data from home was included in this
report. There were some participants that reported symptoms for 3, 4, or 5 days; therefore,
the average of the five days was used to calculate the symptom scores.

mple.

Children and adolescents were recruited from the pediatric oncology acute care units of two
comprehensive children’s hospitals in southwestern United States. The inclusion criteria
were: 1) age 8 to 17 years, 2) anticipated discharge within 48 hours, 3) ability to speak
English (MSAS was available only in English at this time), and 4) patient and parent
consent. Children and adolescents were excluded if they 1) refused to participate, 2) were
too ill to participate, and 3) were unable to complete the outcome measures because of prior
history of neurological impairments, visual or hearing deficits, motor function deficit, or
developmental delay. The study was approved by the Institutional Review Boards at the
University of California, Los Angeles and the respective children’s hospitals.

A research assistant obtained a list of eligible participants on the pediatric oncology units
from the oncology team. Information flyers were provided to eligible patients and their
parents or legal guardians. Those who were interested were given more details about the
study, and were given the opportunity to ask questions and express thoughts and concerns. If
they agreed to participate, parents and adolescents were asked to sign the consent forms.
They were enrolled after the consenting procedures, which occurred within 48 hours prior to
going home.

All children and adolescents enrolled in the study were instructed to complete questions
about symptoms, using the Memorial Symptoms Assessment Scale (MSAS), during the five
days at home following discharge from hospitalization. Only the data that was collected at
home during the five days were included in the analyses as we intended to capture only the
symptom experiences at home. Because there were participants who completed 3, 4, and 5
days, the individual average of the five days were calculated and included in the analyses.
The children and adolescents were informed that they may stop completing the MSAS at any
time. No participants indicated that completing the MSAS daily was burdensome. In
addition to the MSAS, the children and adolescents completed the Adolescent Pediatric Pain
Tool (APPT), only if they had pain, and the Pediatric Quality of Life Scale (PedsQL). The
MSAS and APPT took less than 10 minutes to complete. Only the pain item from the MSAS
was included in the report. The pain data from the APPT was reported on another
manuscript. Only pediatric cancer patients were included as the MSAS has only been
validated in children and adolescents with cancer.
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A demographic sheet was completed with information regarding age, sex, ethnicity,
diagnoses, reason for hospitalizations, procedures, and treatments. The demographic
information was obtained either from the parent or from the medical record.

Symptoms Measurement.—The MSAS consisted of 31 symptoms that assessed the
presence, frequency, severity, and level of distress. Responses were a Likert-type scale and
were quantified as follows: 1) frequency — fow often did you have the symptom (0=never;
2.5=almost never; 5.0=sometimes; 7.5=a lot; 10=almost always); 2) severity — fiow severe
was the symptom (0=none; 2.5=slight; 5.0=moderate; 7.5=severe; 10=very severe); and 3)
distress — fiow much did it bother or distress you (0=not all; 2.5=a little bit; 5.0=somewhat;
7.5=quite a bit; 10.0=very much). The MSAS took less than five minutes to complete
(Collins et al., 2000; Collins et al., 2002, Miller et al., 2011). Higher scores represented
worse symptom scores.

The standard method for reporting MSAS data was to calculate the following subscale
scores: 1) Total MSAS, 2) psychological symptoms (PSYCH), 3) physical symptoms
(PHYYS), and 4) Global Distress Index (GDI). The PHYS subscale was calculated by taking
the five-day average of the 11 physical symptoms (lack of appetite, lack of energy, pain,
drowsiness, constipation, dry mouth, nausea, vomiting, change in taste, weight loss,
dizziness). The PSYCH subscale score was calculated by taking the five-day average of six
psychological symptom scores (feeling sad, worrying, feeling irritable, feeling nervous,
difficulty sleeping, difficulty concentrating). The GDI was calculated by taking the five-day
average of the frequency scores reported (feeling sad, worrying, feeling irritable, and feeling
nervous and the distress scores for lack of appetite, lack of energy, pain, drowsiness,
constipation, dry mouth). These scoring methods represent the standardized procedures as
previously reported (Collins et al., 2000; Collins et al., 2002, Miller, et al., 2011; Yeh, et al.,
2009). The higher scores represent worse symptoms for PSYCH and PHYS, and worse GDI.
Worse scores may include more frequent, more severe, and/or more distress associated with
the symptoms.

The reliability of the PSYCH (a=0.83), PHYS (a=0.87), and GDI (a.=0.85) scores were
previously reported, demonstrating adequate internal consistency (Collins, et al., 2000;
Collins, et al., 2002). Construct validity was demonstrated with higher symptoms and
distress ratings in inpatients compared to outpatients, and in those receiving chemotherapy
compared to those not receiving it (Collins, et al., 2000; Collins, et al., 2002). We also
performed reliability analyses in a small sample of children (n=20; 8 to 12 years) and
adolescents (n=24; 13 to 17 years) with cancer who completed at time of enroliment, on day
3 at home, and during the subsequent clinic visit in the current sample. Data showed high
correlations in the hospital (r=0.85, p<.0001), at home (r=0.89, p<.0001), and in the
clinic (r=0.94, p < .0001). For the current sample, the reliability analyses for the MSAS,
PHYS, PSYCH, GDI showed good evidence of reliability with a Cronbach’s alpha of 0.97.
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Data Analyses.

All data was entered into Statistical Package for Social Sciences (SPSS version 24.0
Chicago, IL), and all entries were double checked by two research assistants. Following the
scoring methods previously described (Miller, et al., 2011), we quantified the 4 and 5 point
Likert-type scales into a 0-10 scale as indicated above. The quantification allowed us to
standardize the metrics, so that we could perform statistical tests such as t-tests (Bland &
Altman, 1996). The quantification of the Likert-type responses to the 0-10 scale was
selected because it is a common metric familiar to care providers (von Bayer & Hicks,
2000). We used the quantified data to calculate the five day average for the psychosocial
(PSYCH), physical (PHY'S), global distress index (GDI), and overall symptoms (MSAS)
scores. Descriptive statistics were used to summarize demographics and the frequency,
severity, and distress of physical and psychological symptoms, as well as the global distress
scores. T-tests were used to examine differences between those days with and without
physical symptoms a) pain, b) fatigue, and c) nausea.

RESULTS

Demographics.

Children (n=25; 10.16 + 1.3 years) and adolescents diagnosed with cancer (n=33; 14.8 £ 1.3
years) participated in the study. About half were males (55.2%), and were predominantly
Hispanic (n=32; 55.2%), with some Caucasians (n=17; 29.3%) and others (n=9; 15.5%;
Table 1). The majority of the sample was diagnosed with leukemia or lymphomas (n=25;
43.1%), while the others had sarcomas (n=18; 31.0%), and other cancer diagnoses (n=15;
25.9%). They were in the hospital because of chemotherapy (n=38; 65.5%), fever,
neutropenia and/or infection (n=10; 17.2%), and other reasons such as vomiting and diarrhea
(n=19; 17.2%).

Physical Symptoms.

The most frequent physical symptoms at home were fatigue (52.1%), nausea (50.7%), lack
of appetite (43.7%) and pain (42.3%). Although “/ess hair than usual” was not the most
frequent, it was among the most severe (7.5 + 4.7) and more distressful (5.8 £ 4.9; Table 2).
The most distressful physical symptoms (Table 2) were swallowing difficulty (9.1 + 1.4),
difficulty with urination (7.5 + 3.5), and mouth sores (7.0 = 3.4) on 0 to 10 scale. Other
symptoms that were, among the most distressful (Table2) were shortness of breath (6.8

+ 3.4), headache (6.7 £ 2.9), and changes in food taste (6.3 + 3.2)

Psychological symptoms.

The most frequent psychosocial symptoms at home were “difficulty sleeping” (21.1%),
“wonying” (18.3%), “ feeling sad” (18.3%), and “feeling of being nervous” (16.9%).
Difficulty sleeping and worrying (Table 3) were not only the most severe (5.2 +1.8 and 5.6

+ 2.3, respectively), but they were also the most distressful (6.2 + 2.3 and 6.3 + 3.1,
respectively). Other psychological symptoms (Table 3) reported were “feeling irritable” (5.3
+ 2.3), “haring difficulty concentrating” (3.5 = 1), and “not looking like him/herself” (4.7

+ 1.6). The majority of the psychological symptoms were reported to be moderate in severity
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from 3.5 + 1.3 for difficulty concentrating to 5.6 + 2.3 for worrying (Table 3). Values given
are mean + SD; based on the transformed 0 to 10 Scale; higher scores indicate worse in
severity and worse in distress associated with the symptoms.

Pain & Symptom Distress.

There was a cumulative total of 52 of 103 days when patients reported having pain. On those
days when they had pain, some patients reported mi/d (n=8 days; 15.4%) and others were
moderateto severe (n=44 days; 84.6%). No significant differences were found in the GDI,
MSAS, and Physical symptoms scores on those days when patients had pain compared with
those days when they did not have pain. However, there was a significant difference in the
psychosocial symptoms (Figure 1A) when patients had pain (n=47 days; 3.7 £ 1.8)
compared to when they did not have pain (n=45 days; 4.7 £1.7, p = 0.009). The Total
Symptoms [MSAS], Physical Symptoms [PHYS], Psychological Symptoms [PSYCH], and
Global Distress Index [GDI] were worse on those days when patients had pain (Figure 1A),
compared to those days when they did not have pain. The severity of Total Symptoms
[MSAS], Physical Symptoms [PHY'S, Psychological Symptoms [PSYCH], and Global
Distress Index [GDI] were worse as the severity (Mild, Moderate, Severe) of pain increased
(Figure 2A).

Fatigue & Symptom Distress.

There was a cumulative total of 63 of 103 days when patients reported having fatigue. On
those days when they had fatigue, some patients reported “sometimes” (n=11 days; 17.5%)
and others were “a lot” to “almost always” (n=52 days; 82.5%). There were significant
differences in the GDI scores between days with fatigue (5.3 + 2.3) and without fatigue (3.8
+ 2.0, p =.00089; Figure 1B). The total MSAS scores were significantly worse (5.0 £ 1.5)
when they had fatigue, compared to when they did not have fatigue (3.9 + 1.4, p =.00003).
Physical symptoms (5.0 + 1.3 vs 3.7+ SD 1.4, p =.00001) and psychological symptoms (4.7
+1.7vs 3.5+ 1.6, p=.00086) were also significantly worse on days when they were
experiencing fatigue, compared to when they were not experiencing fatigue (Figure 1B). The
severity of Total Symptoms [MSAS], Physical Symptoms [PHYS, Psychological Symptoms
[PSYCH], and Global Distress Index [GDI] were worse as the severity (Mild, Moderate,
Severe) of fatigue increased (Figure 2B).

Nausea & Symptom Distress.

There was a cumulative total of 66 of 103 days when patients reported having nausea. On
the days when patients reported nausea, some patients reported “sometimes”(n=17 days;
25.8%) and others reported “a /ot to always” (n=49; 74.2%). The total MSAS scores were
significantly worse (5.0 +£1.5) on the days when patients reported nausea, compared to when
they did not report nausea (3.9 £ 1.4, p = 0.0001). Physical symptoms (4.9 +1.5vs 3.8+ 1.3
p = 0.00009) and psychosocial symptoms (3.6 £ 1.7 vs 4.7 £1.7, p = 0.001 respectively)
were also significantly worse on days when they had nausea compared to the days when they
did not have nausea. The GDI scores were worse when patients had nausea (5.2 + 2.4)
compared to when they did not have nausea (4.0 £ 2.1, p = 0.009; Figure 1C). The severity
of Total Symptoms [MSAS], Physical Symptoms [PHYS, Psychological Symptoms
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[PSYCH], and Global Distress Index [GDI] were worse as the severity (Mild, Moderate,
Severe) of nausea increased (Figure 2C).

Effects of Gender, Diagnoses, Reasons for Hospitalization.

Females had significantly more severe PHYS (4.8 £ 1.4 vs 3.4 + 1.2, p=0.0001), PSYCH
(45+1.9vs3.2+1.0, p=0.0001), total MSAS (4.8 + 1.5 vs 3.4 + 1.3, p=0.0001) and GDI
(5.0 £ 2.4 vs 3.4 £ 1.3, p=0.0001) compared to males (Table 4). Patients diagnosed with
sarcomas also had significantly worse scores for the PHYS (5.1 + 1.5), MSAS (5.2 £ 1.7),
and GDI (5.9 £ 2.9) compared to patients diagnosed with leukemias/lymphomas and other
cancer diagnoses (Table 4). Those indicating chemotherapy as primary reason for admission
had significantly worse physical symptoms (4.7 + 1.4, F=3.7, p=0.027), compared to those
admitted for fever, neutropenia, infection, and other reasons (Table 4).

DISCUSSION

We evaluated the symptom experiences at home in children and adolescents using MSAS.
The most frequent physical symptoms (nausea, fatigue, pain) were consistent with other
reports (Miller, et al., 2011; Yeh, et al., 2008; Yeh, et al., 2009; Atay, et al., 2012; Baggott, et
al., 2012; Walker, et al., 2012). Most of these studies however were collected during
hospitalization. Gastrointestinal symptoms (lack of appetite, nausea, mouth sores, and
constipation) were also among the most frequently reported physical symptoms, similar to
other reports (Atay, Conk & Bahar, 2012; Yeh, et al., 2008; Baggott, et al., 2012). A major
barrier to adequate symptom management at home is underreporting (Jacob, et al., 2008).
Our study is among the first to use MSAS at home and is a comprehensive tool for reporting
the frequency, severity, and distress associated with symptoms. It would be useful for
individually tailoring interventions that could alleviate symptoms at home.

It is important to note that pain continues to be among the most frequent, the most severe,
and the most distressful symptom as previously reported by others (Collins et al., 2000;
Collins et al., 2002; Miller, Jacob & Hockenberry, 2011; Walker et al., 2012). It has been
estimated that about 49%-62% of children adolescents with cancer will experience pain
related to the disease and/or associated invasive procedures and related treatments (Jibb et
al., 2014). Pain negatively affects the patients quality of life, impedes in recovery, and is
distressing to the patient and family. We found that having mouth sores was among the most
distressful symptom, which may be attributed to intense chemotherapy (Atay and colleagues
2012). The use of standardized oral care protocol (preventive mouth wash—maalox,
mycostatin, diphenhydramine; pain medication, lidocaine mouth swabs; chlorhexidine
mouth rinses and 0.9% saline rinse) may prevent mucosal damage, or decrease the duration
and severity of mouth sores (Cheng et al., 2001; De Brito Costa, 2003); however, there is
little information about adherence to the multimodal oral care at home. Future studies are
needed to evaluate adherence to oral care protocol treatments and effectiveness of different
approaches to prevent or minimize oral mucositis, as well as other sources of pain.

While fatigue was among the most prevalent symptom, it was not reported as the most
severe or distressful symptom at home, which is consistent with findings by others who used
the MSAS (Walker et al., 2012; Miller, Jacob & Hockenberry, 2011). Previous studies have
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found that fatigue was subjective because there were differences in perceptions of fatigue,
mostly attributed to developmental variations during adolescence, chemotherapy phase, or
sleep patterns (Hinds et al., 2007; Walker et al., 2012). Patients reported the highest levels of
fatigue one week following chemotherapy, which decreased over time (Atay et al., 2012;
Baggott et al., 2012). Fatigue often goes unnoticed because it is part of various sedentary
activities, such as watching TV, less frequently assessed and may not be properly addressed
at home (Van Cleve et al., 2012). Increased levels of fatigue might have adverse
consequences, such as sleep disturbances, depressive symptoms, and interference with social
interactions, that can predominate during the maintenance phase of chemotherapy or after
treatment (Walker et al., 2012). Future studies therefore, need to examine whether fatigue
and depressive symptoms occur concurrently in children and adolescents with cancer at
home.

Nausea was highly prevalent, which is consistent with previous reports that attributed nausea
to chemotherapy (Miller, et al., 2011; Atay, Conk & Bahar, 2012). Children and adolescents
receive aggressive treatment protocols with multiple chemotherapy agents that were
categorized as moderately to highly emetogenic (Walker et al., 2012). Delayed nausea may
be experienced two to five days after chemotherapy (Bloechl-Daum, Deuson, Mavros,
Hansen, & Herrstedt, 2006; Holdsworth et al., 2006). Effectiveness of interventions for
nausea has not been well established in young patients (Flank et al., 2016; Stamoulara et al.,
2015). The guideline recommendation is that anticipatory nausea and vomiting may best be
prevented through the use of benzodiazepines (Dupuis, et al., 2017). For example, parents
may be instructed to give a prescribed lorazepam once at bedtime the night before
chemotherapy, and once the next day prior to administration of chemotherapy to prevent or
treat anticipatory nausea and vomiting in children and adolescents. Another recommendation
is the use of behavioral therapies, such as progressive muscle relaxation training, systematic
desensitization and hypnosis (Dupuis, et al., 2017). Future studies need to evaluate whether
pharmacological and nonpharmacological approaches may be effective at home.

The existing literature about psychosocial symptoms at home in children and adolescents
with cancer is scarce. Most reports about psychological symptoms were mostly anxiety, fear,
and worries before and after procedures during hospitalizations (Baggott et al., 2012;
Woodgate, 2005; Ribeiro, et al., 2009). Patients may have worries or concerns at home about
treatment failure and fears of dying (Cicogna; Nascimento; Lima, 2012). Other negative
emotions such as feeling sad, angry and feeling sorry for yourself have been previously
reported to be associated with fatigue (Walker et al., 2010).

It is not surprising that the most severe psychosocial symptom was “/ess hair than usual”, as
hair loss changes self-image (Heden, et al., 2013; Dupuis, et al., 2010; Cicogna, Nascimento
& Lima, 2010; De Bolle, et al., 2008). Previous studies have also reported that parents
considered hair loss as quintessential evidence of their child’s illness and described it as
traumatizing and distressing (Sadruddin, et al., 2013; Williamson, et al., 2010). Health care
providers may underestimate the importance and devastating effects of hair loss during
cancer treatments. Minimizing the negative effects of hair loss and promoting positive self-
image ideals need to be openly discussed with pediatric patients and parents prior to going
home. Studies are needed to evaluate the effects of interventions to promote positive self-
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image, increase self-esteem, and self-confidence in pediatric patients with cancer (Giesbers,
et al., 2010; Sidhu, et al, 2006).

Finally, we found symptoms at home varied by sex and diagnoses. Females experienced
worse physical and psychosocial symptoms, which is in contrast to previous finding where
males had higher reports of gastrointestinal symptoms (Van Cleve et al., 2012). The
diagnoses of leukemias/lymphomas and sarcomas were associated with worse physical,
psychosocial and overall distress scores. These findings are consistent with previous reports
(Miller, Jacob and Hockenberry, 2011; Woodgate, 2005). Future studies are needed to
develop and test specific strategies that takes into account differences in sex and cancer
diagnoses to minimize distress associated with symptoms.

Several limitations affect the generalizability of these findings. A major limitation in this
study is the small sample size. Subjects had different cancer diagnoses and treatment
protocols, which may therefore influence different symptom experiences. It was not possible
to make comparisons between the different diagnoses due to the small sample size of the
study. However, regardless of the protocol, these symptoms need to be evaluated and
managed. Future studies with a larger sample size are warranted. Also, the study was
conducted in two settings which may have specific characteristics that differ from other
settings. Although no participants reported difficulty in filling out all the forms, some of
them could have experienced survey fatigue which could have impacted results. Children
younger than 8 years and those with cognitive or neurological impairments were not
included, and therefore, their symptom experiences may be different. Finally, only the
English version was used, therefore those were are not able to speak, read, write, and
understand English were excluded.

CONCLUSION

Understanding symptom management in the home environment is an essential area of
research that could continue to improve the outcomes in children and adolescents with
cancer. Pediatric Nurse Practitioners and Advanced Practice Registered Nurses (FNP/
APRN) play an important role in managing the symptoms at home of their oncology patients
as they develop comprehensive, therapeutic treatment plans that include both
pharmacological and nonpharmacologic strategies as well as education and additional
referrals. Particularly important for the APRN is to integrate and make referrals to palliative
care early in the cancer trajectory for optimal symptom management. The APRN can
facilitate effective teamwork and communications across settings (hospital, home, clinic) as
patients transition between care providers during the cancer trajectory.

The MSAS for symptom reporting is useful for evaluating the frequency, severity, and
distress associated with specific symptoms as well as the overall distress associated with
multiple symptoms at home. It promotes self-monitoring that may lead to self-management.
Strategies can be individually tailored not only specific to physical, but also to psychosocial
symptoms experienced at home. Self-monitoring may prompt children and adolescents to
contact APRNs if symptoms are not resolved, as previously done in other chronic conditions
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(Jacob, et al., 2012; Jacob, et al., 2013a; Jacob, et al., 2013b), instead of waiting until
subsequent clinic visits (Dupuis, et al., 2012; Miller, et al., 2011). The APRN may remotely
monitor symptoms using wireless technology (Jacob, et al, 2013a), facilitate
communications about symptoms between patients and clinicians (Jacob, et al, 2013b), and
improve timely management of symptoms (Jib, et al., 2017a; Jib, et al., 2017b).
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Figure 1.

Total Symptoms [MSAS], Physical Symptoms [PHYS], Psychological Symptoms [PSYCH],
and Global Distress Index [GDI] were worse on days with Pain (A), Fatigue (B), and Nausea
(C), compared to the days when they did not have these symptoms.
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Figure 2.
Total Symptoms [MSAS], Physical Symptoms [PHYS], Psychological Symptoms [PSYCH],

and Global Distress Index [GDI] were increasing as Pain (A), Fatigue (B), and Nausea (C)
increased in severity (mild, moderate, severe).
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Table 1.

Demographics (N=58)

n (%)
Age
Children 25 (43.1%)
Mean Age 10.16 yrs +1.3
Adolescents 33 (56.9%)
Mean Age 148yrs+1.4
Gender
Male 33 (55.2%)
Female 26 (44.8%)
Ethnicities
Caucasian 17 (29.3%)
Hispanic 32 (55.2%)
Other 9 (15.5%)
Cancer Diagnoses
Leukemias/Lymphomas 25 (43.1%)
Sarcomas 18 (31%)
Other 15 (25.9%)

Reasons for Hospitalization

Chemotherapy
Fever & Neutropenia

Other

38 (65.5%)
10 (17.2%)
10 (17.2%)
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Table 2.

Frequency, Severity, and Distress Associated with Physical Symptoms at Home

Percent (%) Days with Symptoms  Severity mean + SD  Distress mean + SD

GENERAL
Fatigue 52.1 46+18 3.7+3.0
Pain 423 51+18 59+3.0
RESPIRATORY
Shortness of breath 9.9 57+19 6.8+3.4
Cough 0.7 4022 40+22
NEUROLOGICAL
Feeling drowsy 19.7 50+17 38+21
Headache 16.9 58+22 6.7+29
Itching 16.9 48+27 52+34
Dizziness 16.9 58+22 6.2+3.1
Numbness and tingling 15.5 50+27 45+40
GASTROINTESTINAL/GENITOURINARY
Nausea 50.7 51+16 56+25
Lack of appetite 43.7 53+22 47+31
Dry mouth 333 50+1.6 57+29
Constipation 29.6 46+29 3.7+32
Changes in food taste 211 56+2.6 6.3+3.2
Mouth sores 19.7 55+22 7.0+£34
Vomiting 18.3 50+14 58+28
Diarrhea 9.9 42+12 54+37
Difficulty urinating 5.6 44+24 75+35
Swallowing difficulty 4.2 58+1.4 91+14
OTHER SIGNS/SYMPTOMS
Changes in skin 225 48+19 39+£37
Less hair 211 7547 58+4.9
Sweats 11.3 4721 3.7+32
Weight loss 12.7 53+19 39+33
Swelling arms or legs 2.8 38+18 5035

Values given are mean + SD; based on the transformed 0 to 10 Scale
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Frequency, Severity, Distress Associated with Psychological Symptoms

Table 3.

Percent (%) Days with Symptoms ~ Severity mean = SD  Distress mean + SD

Difficulty sleeping 211
Worrying 18.3
Feeling sad 18.3
Feeling nervous 16.9
Difficulty concentrating 14.1
Feeling irritable 12.7
1 don’t look like myself 11.3

52+18
56+23
48+19
52+22
35+13
53+23
47+16

6.2+23
6.3+3.1
44+18
50+£3.9
28+27
44+35
44+35

Values given are mean + SD; based on the transformed 0 to 10 Scale
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Symptoms by Sex, Diagnoses, and Reason for Hospitalization

Table 4.

Symptom Scores (0 to 10 Scale)

SEX
Male Female P-value
PHYS 34+12 48+14 0.0001
PSYCH 32%10 45+19 0.0001
MSAS 34+11 48+15 0.0001
GDI 34+13 50+24 0.0001
CANCER DIAGNOSES
Leukemias/Lymphomas Sarcomas Other
PHYS 45+15 51+15 34+56
PSYCH 49+18 40+18 29+0.9
MSAS 45+14 52+17 31+06
GDI 45+17 59+29 3.0+0.7
REASON FOR HOSPITALIZATION
Chemotherapy Fever/Neutropenia  Other
PHYS 47+14 35+17 35+17
PSYCH 41+18 3717 48+16
MSAS 46+16 40+14 45+13
GDI 49+24 3.7+19 48+14

PHY S=Physical Symptoms Score; PSYCH=Psychological Symptoms Score; MSAS=Total Symptoms Score; GDI=Global Distress Index
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