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Abstract
Background Objectives were to describe bothersome fatigue in children with cancer and hematopoietic stem cell (HSCT)
recipients and to identify factors associated with severely bothersome fatigue.
Methods We included children ages 8–18 years treated for cancer or HSCT recipients from three groups: [1] receiving active cancer
treatment and admitted to hospital for at least 3 days, [2] attending outpatient clinic for acute lymphoblastic leukemia maintenance
therapy, and [3] attending outpatient clinic following treatment completion. Fatigue was measured using the Symptom Screening in
Pediatrics Tool (SSPedi); severely bothersome fatigue was defined as a lot or extremely bothersome fatigue (score of 3–4 on 0–4 scale).
Factors associated with severely bothersome fatigue were examined using univariate and multiple logistic regression.
Results Of 502 children included, 414 (82.5%) reported some degree of bothersome fatigue (scores 1–4), and 123 (24.5%)
reported severely bothersome fatigue (score 3 or 4). In multiple regression analysis, factors significantly associated with severely
bothersome fatigue were child age 11–14 and 15–18 years vs 8–10 years (odds ratio (OR) 2.11, 95% confidence interval (CI)
1.21–3.77 and OR 2.96, 95% CI 1.66–5.44), and inpatients receiving cancer treatment vs outpatients who had completed therapy
(OR 3.85, 95% CI 2.17–7.27).
Conclusions We found that 82.5% of children with cancer or HSCT recipients reported bothersome fatigue and 24.5% of
children reported severely bothersome fatigue. Risk factors for severely bothersome fatigue were older age and
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inpatients receiving active cancer treatment. Future work should evaluate systematic symptom screening in clinical
practice and apply interventions to reduce fatigue.
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Background

Cancer-related fatigue is a subjective feeling of physical, emo-
tional, or cognitive tiredness that can be distressing and per-
sistent. [1, 2] Research has focused on fatigue in adult cancer
patients, and in this population, it occurs in 80–90% of che-
motherapy or radiotherapy recipients. [3–5] Fatigue is impor-
tant because it can be extremely bothersome and it is known to
reduce quality of life (QoL). [6, 7] Guidelines from the
National Comprehensive Cancer Network suggest that pa-
tients with cancer should be routinely screened for fatigue
and that fatigue should be managed according to clinical prac-
tice guidelines. [2] However, less is known about fatigue in
children with cancer.

Because fatigue is subjective, measuring fatigue from
the patient’s perspective is important. Several reliable and
valid approaches for measuring fatigue in children with
cancer have been developed [8] including the Patient-
Reported Outcomes Measurement Information System
[9], the Pediatric Quality of Life Multidimensional
Fatigue Scale [10], and the Fatigue Scale Child and
Adolescent. [11, 12] While these are all appropriate ap-
proaches to measuring fatigue for the purpose of clinical
trials, we recently developed a symptom screening tool for
the purpose of clinical implementation named the
Symptom Screening in Pediatrics Tool (SSPedi). [13–15]
We recently found that SSPedi displays internal consisten-
cy, test re-test and inter-rater reliability, construct validity,
and responsiveness to change in a prospective study of 502
children with cancer or hematopoietic stem cell transplan-
tation (HSCT) recipients. [16] This data set then afforded
the opportunity to describe fatigue in this population.

Consequently, our objectives were to describe bothersome
fatigue in children with cancer and HSCT recipients and to
identify factors associated with severely bothersome fatigue.

Methods

This is a sub-analysis of a primary study designed to evaluate
the reliability, validity, and responsiveness of SSPedi. [16]

Subjects Respondents were English-speaking children and
adolescents ages 8–18 years treated for cancer or HSCT
recipients. Three groups of respondents were enrolled for
the purpose of psychometric evaluation: [1] children

receiving active treatment for cancer or undergoing
HSCT, admitted to hospital, and expected to be in hospital
or in clinic 3 days later; [2] children with non-relapsed
acute lymphoblastic leukemia (ALL) during a routine
clinic visit following initiation of at least 6 months of
maintenance chemotherapy and clinically well with no
procedure planned that day; and [3] survivors in follow-
up during a routine clinic visit at least 3 months after
completion of cancer treatment that did not include
HSCT and clinically well. The rationale behind these
three groups was to establish known groups construct va-
lidity by hypothesizing that inpatients should have higher
total SSPedi scores (more bothersome symptoms) com-
pared to children with ALL in maintenance therapy and
children who had completed therapy. We excluded those
with illness severity, cognitive disability, or visual impair-
ment that precluded completion of SSPedi according to
the primary healthcare team.

ProceduresNine sites in Canada and the USA (Appendix 1
Table 3) participated in this study. Research Ethics Board
approval was obtained from the coordinating site (The
Hospital for Sick Children) and all other participating
sites. Child participants and their parents provided in-
formed consent or assent as appropriate.

Respondents were approached in the inpatient or out-
patient setting by a member of the research team. For
those who agreed to participate, demographic information
were obtained from the respondent, parent, and from the
medical records. Children self-reported SSPedi on an
iPad. Those admitted to hospital completed SSPedi a sec-
ond time for the purpose of test-re-test reliability and re-
sponsiveness evaluations.

Fatigue is one of the 15 SSPedi items and it is worded
as Bfeeling tired^. The degree of bothersome fatigue was
rated on a 5-point Likert scale that ranged from 0 = Bnot at
all bothered^ to 4 = Bextremely bothered^. Severely both-
ersome fatigue was categorized as those who rated fatigue
as a score of 3 (a lot bothered) or 4 (extremely bothered).

Statistics The total SSPedi score is calculated by summing each
of the 15 items’ Likert scores that range from 0 to 4 for a total
score that ranges from 0 (none) to 60 (worst possible). We cal-
culated the proportion of the total SSPedi score due to fatigue.

To compare baseline demographics between the severely
bothersome fatigue and not severely bothersome fatigue

2666 Support Care Cancer (2019) 27:2665–2671



groups, we used the Chi-square test for categorical variables.
To determine factors associated with severely bothersome fa-
tigue, we conducted univariate and multiple logistic regres-
sion analysis. Factors significant in univariate analysis were
evaluated in multiple regression. Statistical significance was
considered a P value < 0.05. Analyses were conducted using
the SAS statistical program (SAS-PC, version 9.4; SAS
Institute Inc., Cary, North Carolina).

Results

As previously reported, between November 11, 2014
and June 5, 2017, 624 children were assessed for eligi-
bility. [16] There were 61 who did not meet eligibility
criteria and 61 who declined to participate, thus leaving
502 children who were enrolled in the study. Of the 61
who declined, all were parents who declined on behalf

Table 1 Demographics of the
study cohort Characteristic Severely bothersome fatigue

(score 3 or 4) (N = 123)
Not severely bothersome fatigue
(scores 0–2) (N = 379)

P value

Child characteristics
Gender 0.920
Male 75 (24.4%) 233 (75.6%)
Female 48 (24.7%) 146 (75.3%)
Median age in years 0.002
8–10.99 22 (14.7%) 128 (85.3%)
11–14.99 54 (26.7%) 148 (73.3%)
15–18.99 47 (31.3%) 103 (68.7%)
Diagnosis 0.115
Leukemia/lymphoma 80 (22.6%) 274 (77.4%)
Solid tumor 34 (27.9%) 88 (72.1%)
Brain tumor 8 (44.4%) 10 (55.6%)
Other 1 (12.5%) 7 (87.5%)
Diagnosis ALL 0.002
Yes 42 (18.2%) 189 (81.8%)
No 81 (29.9%) 190 (70.1%)
Diagnosis AML 0.078
Yes 15 (35.7%) 27 (64.3%)
No 108 (23.5%) 352 (76.5%)
Metastatic disease 26 (27.1%) 70 (72.9%) 0.504
Relapse 0.133
Yes 18 (32.7%) 37 (62.3%)
No 105 (23.5%) 342 (76.5%)
Stem cell transplantation 0.009
Yes 14 (43.8%) 18 (56.3%)
No 109 (23.2%) 361 (76.81%)
In school 0.240
Yes 101 (23.5%) 329 (76.5%)
No 49 (70.0%) 21 (30.0%)
First language 0.178
English 109 (25.7%) 316 (74.4%)
Non-English 14 (18.4%) 62 (81.6%)
SSPedi group < 0.0001
Admitted to hospital 99 (32.8%) 203 (67.2%)
ALL in maintenance 9 (14.1%) 55 (85.9%)
Off treatment 15 (11.0%) 121 (89.0%)
Reason for visit chemotherapy 0.002
Yes 85 (29.6%) 202 (70.4%)
No 38 (17.7%) 177 (82.3%)

Parent characteristics
Parent gender 0.430
Male 82 (25.7%) 237 (74.3%)
Female 26 (22.0%) 92 (78.0%)
Married 0.610
Yes 83 (23.9%) 265 (76.2%)
No 40 (26.0%) 114 (74.0%)
College or University Education 0.717
Yes 60 (23.8%) 192 (76.2%)
No 63 (25.2%) 187 (74.8%)
Parent works full time 0.968
Yes 59 (24.6%) 181 (75.4%)
No 64 (24.4%) 198 (75.6%)
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of their child. Reasons for declining were as follows:
not interested (n = 52), too busy (n = 5), too sick (n =
2), and too overwhelmed (n = 2). There were no signif-
icant differences between participants enrolled and those
that declined by gender, age group, or diagnosis (data
not shown).

From the three groups, there were 302 inpatients re-
ceiving active cancer treatment, 64 outpatients with ALL
in maintenance, and 136 outpatients who had completed
cancer treatment. Among the 502 participants, 414
(82.5%) reported some degree of bothersome fatigue
meaning that only 88 (17.5%) stated fatigue was not
bothersome. In terms of the degree of bothersome fa-
tigue, 98 (19.5%) rated the fatigue score as Ba lot
bothered^ (score of 3) and 25 (5.0%) rated the fatigue
score as Bextremely bothered^ (score of 4) and thus, 123

(24.5%) rated fatigue as severely bothersome. Table 1
shows the demographics of the cohort stratified by those
who stated fatigue was severely bothersome (score of 3
or 4) and those who stated fatigue was not severely
bothersome (scores 0 to 2).

Table 2 shows factors associated with severely both-
ersome fatigue at the first assessment. Children who
were 11 to 14 years of age and adolescents who were
15 to 18 years of age were more likely to report severely
bothersome fatigue compared to children 8 to 10 years of
age (odds ratio (OR) 2.12, 95% confidence interval (CI)
1.24 to 3.74; P = 0.007 and OR 2.66, 95% CI 1.52 to
4.76; P = 0.0008), respectively. Children with ALL were
less likely to report severely bothersome fatigue (OR
0.52, 95% CI 0.34 to 0.79; P = 0.003) compared to those
without ALL. In addition, HSCT recipients were more
likely to report severely bothersome fatigue (OR 2.58,
95% CI 1.22 to 5.33; P = 0.011). Compared to outpa-
tients who had completed cancer therapy, those actively
receiving cancer treatments, admitted to hospital and ex-
pected to be in hospital or in clinic 3 days later, had an
almost 4-fold increased odds of severely bothersome fa-
tigue (OR 3.93, 95% CI 2.25 to 7.33; P < 0.0001).
Finally, those for whom the primary purpose of their
admission was chemotherapy administration were more
likely to report severely bothersome fatigue (P = 0.002).
Child gender and parent characteristics were not associ-
ated with severely bothersome fatigue.

For multiple regression, SSPedi study group (admis-
sion to hospital, ALL in maintenance, and off treatment)
was highly correlated with ALL (Spearman correlation
0.42, P < 0.0001) and reason for visit was chemotherapy
(Spearman correlation 0.62, P < 0.0001). Thus, among
these three variables, only SSPedi study group was
retained. In the multiple regression analysis which in-
cluded child age, HSCT, and SSPedi study group, inde-
pendent risk factors were age 11 to 14 years and age 15
to 18 years, relative to 8 to 10 years (OR 2.11, 95% CI
1.21 to 3.77; P = 0.010 and OR 2.96, 95% CI 1.66 to
5.44; P = 0.0003, respectively) and inpatients receiving
cancer treatment vs outpatients who had completed ther-
apy (OR 3.85, 95% CI 2.17 to 7.27; P < 0.0001).

The median total SSPedi score among the entire group
was 9 (interquartile range (IQR) 4 to 16). The median
proportion of the total symptom burden or total SSPedi
score due to fatigue was 14.3% (IQR 8.3 to 23.1%).
Figure 1 shows the distribution of change in fatigue
scores between the 2 days (3 days apart) among the 282
participants who submitted two SSPedi assessments.
While 134 (47.5%) did not report a change in bother
due to fatigue, 101 (23.8%) reported that bothersome fa-
tigue was better while 47 (16.7%) reported that bother-
some fatigue was worse 3 days later.

Table 2 Factors Associated with Severely Bothersome Fatigue

Characteristic Odds ratio 95% CI P value

Child characteristics

Male gender 0.98 0.65 to 1.49 0.921

Median age in years 0.003

8–10.99 REF

11–14.99 2.12 1.24 to 3.74 0.007

15–18.99 2.66 1.52 to 4.76 0.0008

Diagnosis 0.131

Leukemia/lymphoma 0.76 0.48 to 1.22 0.240

Solid tumor REF

Brain tumor 2.07 0.74 to 5.69 0.158

Other 0.37 0.02 to 2.19 0.361

Diagnosis ALL 0.52 0.34 to 0.79 0.003

Diagnosis AML 1.81 0.91 to 3.49 0.081

Metastatic disease 1.19 0.71 to 1.95 0.504

Relapse 1.59 0.85 to 2.86 0.135

Stem cell transplantation 2.58 1.22 to 5.33 0.011

In school 0.72 0.42 to 1.27 0.241

First language English 1.53 0.84 to 2.94 0.180

SSPedi group < 0.0001

Admitted to hospital 3.93 2.25 to 7.33 < 0.0001

ALL in maintenance 1.32 0.53 to 3.16 0.539

Off treatment REF

Reason for visit chemotherapy 1.96 1.28 to 3.05 0.002

Parent characteristics

Parent gender male 0.82 0.49 to 1.34 0.430

Married 0.89 0.58 to 1.39 0.610

College or University Education 0.93 0.62 to 1.39 0.717

Parent works full time 1.00 0.67 to 1.52 0.968

REF reference category, CI confidence interval, ALL acute lymphoblastic
leukemia, AML acute myeloid leukemia, SSPedi Symptom Screening in
Pediatrics Tool
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Discussion

We found that bothersome fatigue affected 82.5% of
children enrolled on this study and it was severely both-
ersome in 24.5% of child and adolescent participants.
Factors associated with severely bothersome fatigue were
older age and inpatients receiving active cancer treat-
ment. Three days after the initial assessment, we found
that at least half of the cohort had a change in fatigue
perception. These findings are important as they suggest
that fatigue is both very common and very bothersome in
children and adolescents with cancer. Given that there
are evidence-based interventions that can be used for
fatigue management in children with cancer and pediatric
HSCT recipients including physical activity, relaxation,
and mindfulness, [17] reduction of bothersome fatigue
is an attainable goal.

The prevalence of fatigue in our study was higher
than in other pediatric series. Three cross-sectional stud-
ies conducted in children 10 to 18 years of age found
that lack of energy occurred in 50% to 76%. [18–20]
This discrepancy is particularly interesting since we pur-
posefully enriched our cohort for children who were an-
ticipated to have lower symptom burden, namely those
who were off therapy and those with ALL receiving
maintenance chemotherapy. In terms of risk factors for
fatigue, our study is consistent with two studies that
showed that children who were inpatients had signifi-
cantly more symptoms than outpatients [19, 21] and, in
particular, tiredness was more common in children who

had received chemotherapy in the preceding 7 days (P =
0.023). [21] Our findings are also consistent with a study
that described severe fatigue in patients with acute leu-
kemia and HSCT recipients who were expected to be
inpatients for at least 3 weeks. [22]

Among inpatients, we found that about half of the
cohort had a change in the degree of bothersome fatigue
when measured 3 days apart. This finding suggests that
fatigue scores change rapidly and that assessments
should be frequent. These data also suggest that there
is an opportunity to improve fatigue in this setting, with
an opportunity to realize immediate gains with interven-
tions aimed at reducing fatigue. Clinical implementation
of routine symptom screening and application of
evidence-based interventions for fatigue control are both
important toward improving QoL in children receiving
cancer therapies. Based upon a recent clinical practice
guideline developed specifically for children receiving
cancer treatments, physical activity, relaxation, and mind-
fulness are strongly recommended for the management of
fatigue for this population. [17]

A strength of this study is that we measured bothersome
fatigue from the child’s perspective using a validated tool.
Another strength is that we enrolled children from multiple
sites which improve the generalizability of our finding.
However, our results should be interpreted in light of the lim-
itations of our study. We did not randomly sample from chil-
dren with all types of cancer and specifically selected sub-
groups relevant for psychometric evaluation. In particular,
since we enriched the sample for those expected to have fewer
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symptoms, we may have underestimated the burden of fatigue
in this study. Second, we used a symptom screening approach
to fatigue assessment, and thus, we did not capture specific
domains of fatigue such as cognitive fatigue and sleep/rest
fatigue. Correlations between sleep/rest fatigue and sleep du-
ration have been described [23]; this additional information
may thus aid in the choice of intervention for fatigue.

In summary, we found that 82.5% of children with
cancer or HSCT recipients reported bothersome fatigue
and 24.5% of children reported severely bothersome fa-
tigue. Risk factors for severely bothersome fatigue were
older age and inpatients receiving active cancer treat-
ment. Future work should evaluate systematic symptom
screening in clinical practice and apply interventions to
reduce fatigue.
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