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Abstract

Objectives were to describe any bothersome symptom and severely bothersome 
symptoms in inpatient children with cancer and hematopoietic stem cell transplant 
(HSCT) recipients. We included children 8–18 years of age with cancer or HSCT  
recipients who were receiving active treatment for cancer, admitted to hospital, 
and expected to be in hospital 3 days later. We administered the self- report 
Symptom Screening in Pediatrics Tool (SSPedi). We described those who identi-
fied any degree of symptom bother (at least “a little”) and those who rated the 
degree of bother as severe (“a lot” or “extremely”). Factors associated with severe 
symptoms and total SSPedi scores were examined using multiple logistic and 
linear regression. Among the 302 patients, 298 (98.7%) reported having any both-
ersome symptom and 181 (59.9%) had at least one severely bothersome symptom. 
In multiple regression, older children were significantly more likely to have at 
least one severely bothersome symptom (15–18 and 11–14 years vs. 8–10 years; 
P = 0.008) and to have higher total SSPedi scores (P = 0.0003). Those with 
relapsed disease were more likely to have at least one severely bothersome symp-
tom (odds ratio 2.1, 95% confidence interval 1.1–4.3; P = 0.037) and HSCT 
recipients were more likely to have higher symptom scores (β = 3.48, standard 
error = 1.6; P = 0.030). Almost all children receiving cancer therapies experience 
bothersome symptoms and 60% have at least one severely bothersome symptom. 
Older children experienced more severely bothersome symptoms and higher 
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Introduction

Children with cancer and those who undergo hematopoietic 
stem cell transplantation (HSCT) have excellent survival 
outcomes related to intensive therapy [1]. However, mul-
tiple studies have documented a high prevalence and 
intensity of symptoms during treatment [2–4]. In response 
to an identified need for an appropriate symptom screen-
ing tool for children receiving cancer treatments [5–7], 
we developed the Symptom Screening in Pediatrics Tool 
(SSPedi). SSPedi is intended for children with cancer and 
pediatric HSCT recipients and includes 15 symptoms rated 
on a 5- point Likert scale. Patients report how much each 
symptom bothered them yesterday or today [6, 8, 9]. 
SSPedi also allows children to record additional bother-
some symptoms not already listed as free text.

We recently validated SSPedi in 502 children with cancer 
and HSCT recipients. Reliability was excellent with intra-
class correlation coefficients of 0.88 (95% confidence 
interval (CI) 0.82–0.92) for test–retest reliability, and 0.76 
(95% CI 0.71–0.80) for inter- rater reliability between 
guardians and children. SSPedi was responsive to change 
in global symptoms and all hypothesized relationships 
among measures for construct validation were observed. 
Using this data set then allowed the opportunity to describe 
the degree of symptom burden in the inpatient 
population.

Subsequently, our objectives were to describe any both-
ersome symptom and severely bothersome symptoms in 
inpatient children with cancer and HSCT recipients and 
to identify factors associated with these outcomes.

Methods

This report was a subanalysis of data gathered as part of 
a primary study designed to evaluate the reliability, valid-
ity, and responsiveness of SSPedi [10]. In the overall study, 
two groups of participants were enrolled namely an inpa-
tient (target enrollment n = 300) and an outpatient (target 
enrollment n = 200) population. This report focuses on 
the inpatient cohort.

Subjects

Respondents were English- speaking children and adoles-
cents 8–18 years of age with cancer or HSCT recipients. 
For this analysis, children receiving active treatment for 

cancer or undergoing HSCT, admitted to hospital, and 
expected to be in hospital or in clinic 3 days later were 
included. Exclusion criteria were illness severity, cognitive 
disability, or visual impairment that precluded completion 
of SSPedi as judged by the primary healthcare team. 
Participants could only be enrolled once.

Procedures

Participants were enrolled from nine sites in Canada 
(n = 7) and the United States (n = 2) (Appendix 1). 
Research Ethics Board approval was obtained from all 
nine sites. Children and parents/guardians provided 
informed consent and children provided assent as appro-
priate. Demographic data were obtained from the respond-
ents and from the medical records. Child respondents 
self- reported SSPedi on an iPad on the date of enrollment 
and 3 days later (±1 day).

Statistics

The total SSPedi score is calculated by summing each of 
the 15 items’ Likert scores, which consist of 0 = “not at 
all bothered,” 1 = “a little,” 2 = “medium,” 3 = “a lot,” 
and 4 = “extremely bothered” for a total score that ranges 
from 0 (none) to 60 (worst possible). We identified the 
number of children who rated any symptom as a score 
of 1 (a little) or higher, and the number of children who 
rated any symptom as a score of 3 (a lot) or 4 (extremely 
bothered).

We created two approaches to evaluate factors associ-
ated with symptoms at enrollment. First, we determined 
factors associated with having at least one severe symptom. 
For this approach, we conducted univariate and multiple 
logistic regression analyses. Second, we determined factors 
associated with the total symptom burden. To determine 
factors associated with the total SSPedi score, we conducted 
univariate and multiple linear regression. Only the initial 
SSPedi scores were considered for regression as multiple 
scores within a child would be correlated.

Factors evaluated were gender, age (8–10, 11–14 and 
15–18 years), diagnosis (leukemia or lymphoma, solid 
tumor, brain tumor, and other), <3 months from diag-
nosis, metastatic disease, relapse, HSCT, reason for admis-
sion (chemotherapy or fever), parent received college or 
university education, and first language is English. Factors 
with a P value <0.1 in univariate analysis were evaluated 

symptom scores. Future studies should follow children longitudinally to better 
understand the symptom trajectory and should institute interventions to manage 
symptoms.
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in multiple regression. Statistical significance was consid-
ered a P value <0.05. Analyses were conducted using the 
SAS statistical program (SAS- PC, version 9.4; SAS Institute 
Inc, Cary, NC).

Results

Between November 11, 2014 and June 5, 2017, 649 chil-
dren were assessed for eligibility. There were 64 who did 

not meet eligibility criteria and 66 who declined to par-
ticipate, thus leaving 502 children who were enrolled in 
the study. Among the 502 participants, 302 were inpatients 
and were included in this analysis. The median age of 
participants was 13.2 years (range 8.0–18.5 years).

Among the 302 patients, 298 (98.7%) reported having 
at least one symptom of any degree of bother (≥ score 
of 1) and 181 (59.9%) had at least one symptom scored 
as “a lot bothered” or “extremely bothered” (score of 3 

Table 1. Demographics of the study cohort.

Characteristic Total cohort  
(N = 302)

At least one severe  
symptom (N = 181)

No severe symptoms  
(N = 121)

Male gender 185 (61.3%) 108 (59.7%) 77 (63.6%)
Median age in years

8–10 86 (28.5%) 40 (22.1%) 46 (38.0%)
11–14 128 (42.4%) 81 (44.8%) 47 (38.8%)
15–18 88 (29.1%) 60 (33.2%) 28 (23.1%)

Diagnosis
Leukemia/Lymphoma 181 (59.9%) 100 (55.3%) 81 (66.9%)
Solid tumor 99 (32.8%) 65 (35.9%) 34 (28.1%)
Brain tumor 14 (4.6%) 12 (6.6%) 2 (1.7%)
Other 8 (2.7%) 4 (2.2%) 4 (3.3%)

Less than 3 months from diagnosis 147 (48.7%) 89 (49.2%) 58 (47.9%)
Metastatic disease 78 (25.8%) 46 (25.4%) 32 (26.4)
Relapse 52 (17.2%) 37 (20.4%) 15 (12.4%)
Stem cell transplantation 32 (10.6%) 23 (12.7%) 9 (7.4%)
Reason for admission: chemotherapy 237 (78.5%) 137 (75.7%) 100 (82.6%)
Reason for admission: fever 20 (6.6%) 14 (7.7%) 6 (5.0%)
Parent college or university 147 (48.7%) 80 (44.2%) 67 (55.4%)
First language English 253 (83.8%) 157 (86.7%) 96 (79.3%)

Table 2. Factors associated with severe symptoms.

Characteristic Univariate Multiple

Odds Ratio 95% CI P value Odds Ratio 95% CI P value

Male gender 0.8 0.5–1.4 0.488 NA
Median age in years

8–10 REF 0.009 REF 0.008
11–14 2.0 1.1–3.5 2.2 1.2–4.0
15–18 2.5 1.3–4.6 2.5 1.3–4.7

Diagnosis
Leukemia/Lymphoma 0.6 0.4–1.1 0.086 0.6 0.4–1.1 0.112
Solid tumor REF REF
Brain tumor 3.1 0.8–20.9 2.9 0.7–19.8
Other 0.5 0.1–2.3 0.6 0.1–3.1

Less than 3 months from diagnosis 1.1 0.7–1.7 0.833 NA
Metastatic disease 0.9 0.6–1.6 0.841 NA
Relapse 1.8 1.0–3.6 0.072 2.1 1.1–4.3 0.037
Stem cell transplantation 1.8 0.8–4.3 0.150 NA
Reason for admission: chemotherapy 0.7 0.4–1.2 0.151 NA
Reason for admission: fever 1.6 0.6–4.6 0.346 NA
Parent college or university 0.6 0.4–1.0 0.058 0.6 0.4–1.0 0.057
First language English 1.7 0.9–3.2 0.090 1.8 0.9–3.4 0.095

NA, not applicable as not tested in multiple regression.
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or 4) at enrollment. The median total SSPedi score at 
enrollment was 12 (interquartile range (IQR) 8–19). There 
were 282/302 (93.4%) children who completed SSPedi 
3 days later and the median total SSPedi score was 9 
(IQR 5–15). At enrollment, the most common symptoms 
of any degree of bother were feeling tired (n = 271, 
89.7%), feeling more or less hungry than you usually do 
(n = 233, 77.2%) and changes in taste (n = 182, 60.3%). 
As previously described [10], the most common severely 
bothersome symptoms were feeling tired (n = 99, 32.8%), 
feeling more or less hungry than you usually do (n = 75, 
24.8%), hurt or pain (other than headache) (n = 43, 
14.2%), and changes in taste (n = 43, 14.2%).

Table 1 shows the characteristics of the entire cohort 
and stratified by the 181 participants who reported at 
least one severely bothersome symptom and the 121 who 
reported no severely bothersome symptoms. In total, 28.5% 
of the cohort were 8–10 years of age. The most common 
underlying diagnosis was leukemia or lymphoma (59.9%).

Table 2 illustrates the relationship between characteristics 
and having at least one severely bothersome symptom. 
Factors evaluated in multiple logistic regression were age 
at assessment, diagnosis group, relapse, parent completed 
college or university, and child’s first language being 
English. In multiple regression analysis, older age category 
was significantly associated with having at least one severely 
bothersome symptom (P = 0.008); odds ratio (OR) for 
those who were 15–18 years of age was 2.5 (95% CI: 
1.3–4.7) when compared to 8–10 years of age. Those with 
relapsed disease were also more likely to have at least 

one severely bothersome symptom (OR 2.1, 95% CI: 
1.1–4.3; P = 0.037).

Table 3 shows the results of multiple linear regression 
when these same factors were evaluated against the total 
SSPedi score. In this analysis, male gender, age category, 
and HSCT were included in the multiple regression analysis. 
Again, older child age was associated with higher symptom 
scores (P = 0.0003); those who were 15–18 years of age 
had, on average, a 5.1 point increased total SSPedi score 
(standard error = 1.29) when compared to children 
8–10 years. HSCT recipients also had higher symptoms 
scores (P = 0.030). The median total SSPedi score among 
the 32 HSCT recipients was 17 (IQR 8–25).

Discussion

We made several important observations in this early 
evaluation of symptoms using SSPedi. First, we found 
that the burden of bothersome symptoms is extremely 
high in this population. Virtually all inpatient children 
experienced at least one bothersome symptom and 60% 
experienced at least one severely bothersome symptom. 
Second, older children and those with relapsed disease 
were more likely to have at least one severely bothersome 
symptom and older children and HSCT recipients were 
more likely to have higher symptom bother scores. 
Interestingly, diagnosis was not associated with differences 
in symptoms experienced.

We found the degree of bothersome symptoms to be 
very high in an inpatient population, which is consistent 

Table 3. Factors associated with higher SSPedi scores.

Characteristic Univariate Multiple

β SE P value β SE P value

Male gender −2.00 1.03 0.053 −1.70 1.01 0.094
Median age in years

8–10 REF 0.0005 REF 0.0003
11–14 3.77 1.20 3.68 1.19
15–18 4.85 1.30 5.09 1.29

Diagnosis 0.487 NA
Leukemia/Lymphoma −0.55 1.10
Solid tumor REF
Brain tumor 3.11 2.51
Other −1.27 3.23

Less than 3 months from diagnosis 1.54 1.01 0.127 NA
Metastatic disease −1.67 1.15 0.147 NA
Relapse 0.16 1.33 0.905 NA
Stem cell transplantation 3.05 1.63 0.062 3.48 1.60 0.030
Reason for admission: chemotherapy −0.72 1.23 0.560 NA
Reason for admission: fever 1.85 2.03 0.364 NA
Parent college or university −1.43 1.01 0.157 NA
First language English 0.57 1.37 0.675 NA

NA, not applicable as not tested in multiple regression.
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with other studies that identified inpatient children with 
cancer as having more symptoms compared to outpatients 
[11, 12]. It is important to emphasize that given the 
research nature of our study, parents and providers may 
have been reluctant to burden the most symptomatic 
children with a clinical study and thus, it is possible that 
our results are an underestimation of symptoms experi-
enced. In contrast to our findings, one study that evaluated 
inpatient children for five consecutive days concluded that 
on the majority of hospitalization days, participants 
reported no overall symptoms or mild overall symptoms 
[3]. It is difficult to directly compare these results since 
that study used the Memorial Symptom Assessment Scale 
(MSAS) Pediatric 10–18 scale, which assesses 31 symptoms 
and asks about three dimensions (frequency, severity, and 
distress) for 23 symptoms and two dimensions (severity 
and distress) for eight symptoms. The different nature of 
the scales may explain the divergence in results.

We identified older age as a risk factor for both expe-
riencing at least one severely bothersome symptoms and 
for higher total symptom scores. These results are consistent 
with a study using the proxy MSAS 10–18, which similarly 
found that parents of adolescents reported more symptoms 
than parents of children 0–3 years of age [4]. Also similar 
to our findings, they failed to find an association between 
symptom burden and underlying diagnosis.

In this analysis, we focused on general symptom burden 
by evaluating the proportion of children with any bother-
some symptom, the proportion with at least one severely 
bothersome symptom and the total burden of symptom 
bother as measured using the SSPedi total scores. Future 
work should also evaluate each symptom separately to 
gain insight into how different symptoms vary in preva-
lence and associated risk factors.

An important question is how SSPedi could be incor-
porated into the routine clinical care of pediatric patients 
and its potential impact on outcomes. We have shown 
that children receiving cancer treatments have a high 
degree of bothersome symptoms. We hypothesize that 
routine symptom screening would highlight bothersome 
symptoms for healthcare providers and would lead to the 
earlier and more consistent application of interventions 
for symptom control. The ideal frequency of symptom 
screening is unknown and will likely differ between inpa-
tients and outpatients. We also believe that if applied on 
a routine basis, SSPedi scores could become a metric of 
quality of care and could inform the effectiveness of dif-
ferent strategies for symptom prevention.

A strength of this study is that we measured symptoms 
from the child’s perspective using a validated tool. Another 
strength is that we enrolled children from multiple sites, 
which improves the generalizability of our finding. However, 
our results should be interpreted in light of study 

limitations. One of the biggest limitations of this analysis 
is that it is cross- sectional. Future studies will need to 
follow children longitudinally over time to better understand 
the symptom trajectory. Second, we assessed inpatients only; 
outpatients likely have a different pattern of symptom bur-
den. Third, we only enrolled English- speaking children.

In conclusion, almost all children receiving cancer thera-
pies experience bothersome symptoms and 60% experience 
at least one severely bothersome symptom during admis-
sion to hospital. Older children are more likely to have 
severely bothersome symptoms and to have higher symp-
tom scores. Future studies should follow children longi-
tudinally to better understand the symptom trajectory and 
should institute interventions to prevent and treat 
symptoms.
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