
European Journal of Cancer 109 (2019) 120e128
Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.ejcancer.com
Original Research
Symptom documentation and intervention provision for
symptom control in children receiving cancer treatments
Shannon Hyslop a, Hailey Davis a, Nathan Duong a, Robyn Loves a,
Tal Schechter b, Deborah Tomlinson a, George A. Tomlinson c,
L. Lee Dupuis a,d,e, Lillian Sung a,b,*
a Program in Child Health Evaluative Sciences, The Hospital for Sick Children, Peter Gilgan Centre for Research and

Learning, 686 Bay Street, Toronto, Ontario, M5G 0A4, Canada
b Division of Haematology/Oncology, The Hospital for Sick Children, 555 University Avenue, Toronto, Ontario, M5G 1X8,

Canada
c Department of Medicine, Toronto General Hospital, 200 Elizabeth Street, Toronto, Ontario, M5G 2C4, Canada
d Department of Pharmacy, The Hospital for Sick Children, 555 University Avenue, Toronto, Ontario, M5G 1X8, Canada
e Leslie Dan Faculty of Pharmacy, University of Toronto, Canada
Received 14 August 2018; received in revised form 25 November 2018; accepted 3 January 2019

Available online 1 February 2019
KEYWORDS

Symptom screening;

Children;

Symptom

documentation;

Interventions;

Clinical practice

guidelines
* Corresponding author: Division of H

1X8, Canada. Fax: þ1416 813-5979.

E-mail address: lillian.sung@sickkid

https://doi.org/10.1016/j.ejca.2019.01.00

0959-8049/ª 2019 Elsevier Ltd. All righ
Abstract Background: Objectives were to describe the proportion of bothersome symptoms

self-reported using the Symptom Screening in Pediatrics Tool (SSPedi) documented in the

medical records and associated with an intervention.

Methods: Eligible respondents were inpatients aged 8e18 years receiving cancer treatments

and expected to be in hospital or clinic three days later. Children self-reported symptom

bother using SSPedi. We evaluated symptom documentation and interventions in the medical

records proximal to SSPedi administration.

Results: There were 168 children included. Symptoms rated as at least ‘a lot’ bother were

documented in the medical record less than 60% of the time for 12 of 15 symptoms. Of these

symptoms, the most infrequently documented symptoms were problems with thinking or

remembering things (0%), changes in how your body or face look (4.8%), changes in taste

(7.7%) and tingly or numb hands or feet (11.1%). Intervention provision for symptoms rated

as ‘a lot’ bother occurred less than 60% of the time for 10 of 15 symptoms. Of these symptoms,

the most infrequently treated were thinking or remembering things (0%), changes in how your

body or face look (0%), tingly or numb hands or feet (0%), changes in taste (0%), diarrhoea

(0%) and feeling tired (1.6%).
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Conclusions: Documentation of symptoms and intervention provision were generally infre-

quent. Symptoms that were almost never documented or treated included problems with

cognition, body image, taste changes and peripheral neuropathy. Future efforts should incor-

porate symptom screening into routine care and facilitate symptom management by improving

access to evidence-based clinical practice guidelines.

ª 2019 Elsevier Ltd. All rights reserved.
1. Background

Children receiving cancer treatments experience a high

burden of bothersome symptoms, which negatively im-

pacts on quality of life [1e3]. Active symptom screening

is important as children may not complain about

symptoms and health-care professionals may fail to ask

about them [4,5]. To facilitate symptom screening for

children receiving cancer treatments, we developed an

instrument called the Symptom Screening in Pediatrics
Tool (SSPedi) [5e7]. SSPedi asks how bothersome 15

symptoms were yesterday or today and allows children

to provide additional symptoms as free text [5e7].

SSPedi is reliable, valid and responsive to change in

children and adolescents aged 8e18 years and is shown

as Appendix 1 [8].

Our early experience with SSPedi administration has

shown that among inpatients receiving cancer treat-
ments, 98.7% reported at least one bothersome symptom

(at least ‘a little’) and 59.9% reported at least one

severely bothersome symptom (‘a lot’ or ‘extremely

bothered’) [9]. This finding suggests a sizeable gap be-

tween current symptom burden and optimal symptom

management. Reasons for this gap may include lack of

awareness of these symptoms by health-care pro-

fessionals and failure to provide interventions for
symptom control [10]. Evaluating the degree to which

bothersome symptoms are acknowledged by health-care

professionals and interventions provided could, thus,

suggest where efforts are required.

Consequently, objectives were to describe the pro-

portion of bothersome symptoms self-reported using

SSPedi that were documented in the medical records and

were associated with an intervention.

2. Methods

2.1. Patients

Patients included in this study were enrolled in a pre-

vious study of SSPedi validation at the Hospital for Sick

Children (SickKids) [8]. Patients from that study
included in this analysis were paediatric patients aged

8e18 years receiving active cancer treatment, admitted

to hospital and expected to be in hospital or in clinic

three days later. We excluded those with illness severity,
cognitive disability or visual impairment that precluded

completion of SSPedi as per the primary health-care

team and respondents who could not understand En-
glish. Child and adolescent participants in this cohort

completed SSPedi at enrolment and a second time 3 � 1

days after the first assessment. The purpose of the sec-

ond assessment in the original study was to evaluate

testeretest reliability and responsiveness. Parents were

also included to evaluate interrater reliability and

completed SSPedi once at enrolment; their participation

was optional. No health-care professionals were
involved in the previous study.

2.2. Procedures

Researchethics board approval was obtained from

SickKids, and participants/guardians provided informed
consent or assent as appropriate. We approached po-

tential respondents in the inpatient setting. For con-

senting patients and parents, demographic information

were obtained in person and from the patient’s medical

records. Paediatric respondents were invited to complete

SSPedi on an iPad by themselves. Parent respondents

also rated their child’s symptoms using SSPedi on an

iPad without discussion with the child.
To identify symptom documentation and adminis-

tration of interventions for symptoms in the medical

records, the study team created an initial list of terms

considered sufficient for symptom documentation and

appropriate as interventions. It is important to note that

the list of interventions was not restricted to those

shown to be effective in trials but, rather, included all

interventions that could reasonably be administered for
a given symptom. Both pharmacological and non-

pharmacological interventions were included. Then,

four abstractors independently evaluated five cases and

identified missing symptoms and interventions from the

list. The four abstractors also compared agreement and

developed standard operating procedures for abstrac-

tion and adjudication. Adjudication of these items was

conducted through in-person study committee meetings
with two investigators (L.L.D. and L.S.) who made

decisions by consensus. The same process was followed

if potential new synonyms or interventions were identi-

fied upon subsequent chart review. Examples of syno-

nyms and interventions can be found in Appendix 2.
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Upon establishing the standard operating procedure

for abstracting symptom documentation and in-

terventions for symptom control, the medical records of

children included in the study were reviewed indepen-

dently by two trained abstractors. All medical record

documentation, including all health-care professionals’

progress notes and consultations, medication adminis-

tration records and nursing flow charts, were reviewed.
An initial abstractor completed the first round of data

abstraction. All the data elements were then confirmed

by a second abstractor (S.H. or D.T.). To provide a

conservative estimate of symptom documentation and

interventions provided, we allowed a wider window for

symptom documentation and intervention provision

than only the date SSPedi was completed. We recorded

documentation of symptoms if it occurred up to two
calendar days before SSPedi administration (accounting

for at least the SSPedi recall period of ‘yesterday or

today’) and interventions if they occurred up to two

days before or two calendar days after SSPedi admin-

istration (accounting for at least the SSPedi recall period

and allowing for a delay between symptom identification

and intervention provision).

2.3. Statistics

We described symptom documentation and in-

terventions for symptom control for symptoms that

were rated as at least ‘medium’ bother and for symp-
toms that were rated as at least ‘a lot’ bother. We

described symptom documentation and interventions

separately for child self-report and parent proxy-report

SSPedi. To describe agreement between respondent

report of at least ‘medium’ bother and medical records

documentation, we removed respondents who rated that

symptom as ‘a little’ bother. In other words, the analysis

of agreement between respondent reports of at least
‘medium’ bother only included respondents who re-

ported ‘not at all bothered’ and those who reported at

least ‘medium’ bother. Similarly, for the analysis of

agreement between respondents who rated a symptom

as at least ‘a lot’ bother, respondents who rated that

symptom as ‘a little’ or ‘medium’ bother were removed.

Agreement was described using the kappa statistic and

95% confidence intervals (CIs), and agreement was
defined as slight (0%e20%), fair (21%e40%), moderate

(41%e60%), substantial (61%e80%) or almost perfect

(81%e100%) [11].

If any agreed upon intervention was administered

within the adjudication window, irrespective of reason

for administration, we considered the intervention to

have been given for that symptom. However, we also

separately described if interventions were administered
to address a given symptom as documented in the

medical records. Analyses were conducted using the

SAS statistical program (SAS-PC, version 9.4; SAS

Institute Inc, Cary, North Carolina).
3. Results

Between 11th November 2014 and 5th June 2017, 259

children were recruited for the primary SSPedi valida-

tion study at SickKids. Of these participants, 168 were

inpatients and consequently included in this analysis.

Fig. 1 illustrates the flow diagram of patient identifica-
tion and enrolment. Among the 168 enrolled children,

159 provided a second SSPedi assessment. Table 1 il-

lustrates the demographic characteristics of the children.

The median age of the 168 children was 13.1 (range

8.0e18.2) years. The median total SSPedi scores (inter-

quartile range [IQR]) on days 1 and 4 by child self-

report were 14 [8,23] and 9 [6,19], respectively.

Of the 168 enrolled inpatient children, 145 (86.3%) of
their parents or guardians were eligible and agreed to

provide proxy-report SSPedi scores. Of the 145 partici-

pating guardians, 49 (33.8%) were male and the median

age was 44.6 (range 19.1e69.2) years. There were 110

(75.9%) guardian respondents who had at least college

or university level education and 90 (62.1%) were

working full time. The median total SSPedi scores (IQR)

by parent proxy-report on day 1 was 16 [12,24].
Table 2 describes symptom documentation in the

medical records for children who self-reported at least

‘medium’ bother and who self-reported at least ‘a lot’

bother for each of the 15 symptoms included in SSPedi.

For 12 of the 15 symptoms measured, symptoms re-

ported as at least ‘a lot’ bother were documented in the

medical records less than 60% of the time. The most

infrequently documented symptoms reported as at least
‘a lot’ bother were problems with thinking or remem-

bering things (0%), changes in how your body or face

look (4.8%), changes in taste (7.7%) and tingly or numb

hands or feet (11.1%). Only two symptoms reported as

at least ‘a lot’ bother were documented at least 80% of

the time, namely hurt or pain (92.6%) and throwing up

or feeling like you might throw up (92.6%). Agreement

between symptom documentation and child self-report
of symptoms reported as at least ‘a lot’ bother was

generally poor except for throwing up or feeling like you

might throw up (kappa Z 0.63), mouth sores

(kappa Z 0.49), headache (kappa Z 0.42) and scared or

worried (kappa Z 0.41). For 13 of the 15 symptoms

measured, symptoms reported as at least ‘medium’

bother were documented in the medical records less than

60% of the time. Two symptoms reported as at least
‘medium’ bother were documented at least 80% of the

time, namely hurt or pain (92.6%) and throwing up or

feeling like you might throw up (87.5%).

The proportion of bothersome symptoms docu-

mented and agreement with medical records were

similar when comparing child self-report and parent

proxy-report of symptoms of at least ‘medium’ bother.

When comparing child self-report and parent proxy-
report of symptoms of at least ‘a lot’ bother, 61.1%



Fig. 1. Flow diagram of child and parent identification and enrolment.
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children who reported at least ‘a lot’ bother by mouth

sores had this symptom documented in the medical
records in comparison to 84.6% parents (P Z 0.237 by

Fisher’s exact test). Kappa scores between mouth sores

reported as at least ‘a lot’ bother and documentation

in the medical records for children and parents were

0.49 and 0.69, respectively. A similar pattern was seen
Table 1
Demographics of child participants.

Characteristic Child self-report NZ168

Male (%) 102 (60.7%)

Median age in years (range)

8e10 46 (27.4%)

11e14 76 (45.2%)

15e18 46 (27.4%)

Diagnosis (%)

Leukemia/lymphoma 74 (44.0%)

Solid tumour 48 (28.6%)

Brain tumour 8 (4.8%)

Other 7 (4.2%)

Metastatic disease (%) 29 (17.3%)

Relapse (%) 24 (14.3%)

Stem cell transplantation (%) 20 (11.9%)

In school (%) 139 (82.7%)

English as the first language 134 (79.8%)
with those who reported at least ‘a lot’ bother by

headache.
Table 3 describes intervention provision for children

who self-reported at least ‘medium’ bother and who self-

reported at least ‘a lot’ bother for each of the 15

symptoms included in SSPedi. Intervention provision

for symptoms reported as at least ‘a lot’ bother occurred

less than 60% of the time for 10 of 15 symptoms. Almost

none of the children and adolescents received an inter-

vention for the following six symptoms that they had
reported as at least ‘a lot’ bother: thinking or remem-

bering things (0%), changes in how your body or face

look (0%), tingly or numb hands or feet (0%), changes in

taste (0%), diarrhoea (0%) and feeling tired (1.6%).

Intervention provision was most common for hurt or

pain (96.3%), headache (89.5%), throwing up or feeling

like you might throw up (88.9%) and constipation

(84.2%). When evaluating child self-report of symptoms
reported as at least ‘medium’ bother, 10 of the 15

symptoms measured were also treated less than 60% of

the time. Intervention provision was similar when

comparing child self-reported and parent proxy-

reported symptoms of at least ‘medium’ and ‘a lot’

bother except for mouth sores in which interventions



Table 2
Agreement between symptom documentation and child and parent report of symptom bother.

Symptom

Child self-report at

least ‘medium’ bother

Child self-report at

least ‘a lot’ bother

Parent proxy-report at

least ‘medium’ bother

Parent proxy-report

at least ‘a lot’ bother

Documented Kappaa (95% CI) Documented Kappaa (95% CI Documented Kappaa (95% CI) Documented Kappaa (95% CI)

Disappointed

or sad

10/39 (25.6%) 0.21 (0.04e0.38) N Z 105 5/17 (29.4%) 0.26 (0.00e0.51) N Z 83 15/61 (24.6%) 0.12 (0.01e0.23) N Z 89 14/30 (46.7%) 0.39 (0.18e0.60) N Z 58

Scared or worried 14/37 (37.8%) 0.32 (0.13e0.50) N Z 110 8/16 (50.0%) 0.41 (0.17e0.66) N Z 89 21/60 (35.0%) 0.25 (0.13e0.37) N Z 92 13/27 (48.1%) 0.47 (0.26e0.67) N Z 59

Cranky or angry 5/50 (10.0%) 0.08 (0.00e0.18) N Z 118 3/25 (12.0%) 0.12 (0.00e0.30) N Z 93 5/53 (9.4%) 0.09 (0.01e0.16) N Z 99 2/21 (9.5%) 0.13 (0.00e0.29) N Z 67

Problems with

thinking or

remembering

0/23 (0%) 0.00 (0.00e0.01) N Z 122 0/8 (0%) 0.00 (0.00e0.01) N Z 107 0/20 (0%) 0.00 (0.00e0.02) N Z 110 0/4 (0%) 0.00 (0.00e0.01) N Z 94

Changes in how

your body or

face look

2/47 (4.3%) 0.05 (0.00e0.13) N Z 129 1/21 (4.8%) 0.07 (0.00e0.21) N Z 103 1/41 (2.4%) 0.03 (0.00e0.08) N Z 95 1/16 (6.3%) 0.09 (0.00e0.26) N Z 70

Feeling tired 19/105 (18.1%) 0.03 (0.00e0.08) N Z 120 14/64 (21.9%) 0.07 (0.00e0.15) N Z 79 17/111 (15.3%) 0.00 (0.00e0.04) N Z 117 11/60 (18.3%) 0.00 (0.00e0.07) N Z 66

Mouth sores 20/34 (58.8%) 0.52 (0.35e0.69) N Z 144 11/18 (61.1%) 0.49 (0.28e0.70) N Z 128 16/22 (72.7%) 0.67 (0.49e0.84) N Z 121 11/13 (84.6%) 0.69 (0.49e0.89) N Z 112

Headache 25/50 (50.0%) 0.40 (0.24e0.56) N Z 118 10/19 (52.6%) 0.42 (0.19e0.65) N Z 87 18/30 (60.0%) 0.54 (0.36e0.73) N Z 98 9/12 (75.0%) 0.60 (0.36e0.84) N Z 80

Hurt or pain 50/54 (92.6%) 0.48 (0.33e0.62) N Z 119 25/27 (92.6%) 0.39 (0.23e0.54) N Z 92 52/55 (95.5%) 0.63 (0.48e0.77) N Z 104 24/24 (100.0%) 0.58 (0.41e0.74) N Z 73

Tingly or numb

hand or feet

3/15 (20.0%) 0.31 (0.04e0.58) N Z 131 1/9 (11.1%) 0.19 (0.00e0.51) N Z 125 1/13 (7.7%) 0.07 (0.00e0.28) N Z 125 0/4 (0%) 0.00 (0.00e0.00) N Z 116

Throwing up or

feeling like

you might

throw up

42/48 (87.5%) 0.65 (0.51e0.79) N Z 115 25/27 (92.6%) 0.63 (0.48e0.79) N Z 94 34/39 (87.2%) 0.50 (0.35e0.66) N Z 107 16/18 (88.9%) 0.40 (0.23e0.58) N Z 86

Feeling more or

less hungry

than you

usually do

7/79 (8.9%) 0.02 (0.00e0.09) N Z 115 6/45 (13.3%) 0.07 (0.00e0.18) N Z 81 6/75 (8.0%) 0.04 (0.00e0.09) N Z 113 3/41 (7.3%) 0.05 (0.00e0.14) N Z 79

Changes in taste 3/55 (5.5%) 0.06 (0.00e0.12) N Z 117 2/26 (7.7%) 0.11 (0.00e0.24) N Z 88 2/47 (4.3%) 0.05 (0.00e0.11) N Z 102 1/24 (4.2%) 0.06 (0.00e0.17) N Z 79

Constipation 8/44 (18.2%) 0.08 (0.00e0.23) N Z 139 4/19 (21.1%) 0.10 (0.00e0.31) N Z 114 13/39 (33.3%) 0.32 (0.15e0.50) N Z 114 11/21 (52.4%) 0.52 (0.31e0.74) N Z 96

Diarrhoea 8/36 (22.2%) 0.28 (0.11e0.44) N Z 133 6/21 (28.6%) 0.37 (0.14e0.60) N Z 118 9/27 (33.3%) 0.42 (0.22e0.62) N Z 122 4/10 (40.0%) 0.50 (0.19e0.82) N Z 105

CI, confidence interval.
a Removes respondents who reported ‘a little’ bother (for analysis of at least ‘medium’ bother) and those who reported ‘a little’ or ‘medium’

bother (for analysis of ‘a lot’ or ‘extremely bothered’).
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Table 3
Agreement between interventions given and patient and parent report of symptom bother.

Symptom

Child self-report at

least ‘medium’ bother

Child self-report at

least ‘a lot’ bother

Parent proxy-report at

least ‘medium’ bother

Parent proxy-report

at least ‘a lot’ bother

Intervention

given

Given for

symptoma

Intervention

given

Given for

symptoma

Intervention

given

Given for

symptoma

Intervention

given

Given for

symptoma

Disappointed or sad 8/39 (20.5%) 4/8 (50.0%) 2/17 (11.8%) 1/2 (50.0%) 6/61 (9.8%) 1/6 (16.7%) 5/30 (16.7%) 1/5 (20.0%)

Scared or worried 21/37 (56.8%) 5/21 (23.8%) 9/16 (56.3%) 5/9 (55.6%) 25/60 (41.7%) 6/25 (24.0%) 14/27 (51.9%) 5/14 (35.7%)

Cranky or angry 9/50 (18.0%) 0/9 (0%) 5/25 (20.0%) 0/5 (0%) 9/53 (17.0%) 0/9 (0%) 3/21 (14.3%) 0/3 (0%)

Problems with thinking

or remembering

0/23 (0%) NA 0/8 (0%) NA 0/20 (0%) NA 0/4 (0%) NA

Changes in how your

body or face look

0/47 (0%) NA 0/21 (0%) NA 0/41 (0%) NA 0/16 (0%) NA

Feeling tired 1/105 (1.0%) 0/1 (0%) 1/64 (1.6%) 0/1 (0%) 1/111 (0.9%) 0/1 (0%) 1/60 (1.7%) 0/1 (0%)

Mouth sores 22/34 (64.7%) 16/22 (72.7%) 11/18 (61.1%) 8/11 (72.7%) 16/22 (72.7%) 13/16 (81.3%) 11/13 (84.6%) 11/11 (100.0%)

Headache 44/50 (88.0%) 21/44 (47.7%) 17/19 (89.5%) 10/17 (58.8%) 28/30 (93.3%) 16/28 (57.1%) 12/12 (100.0%) 8/12 (66.7%)

Hurt or pain 53/54 (98.1%) 49/53 (92.5%) 26/27 (96.3%) 23/26 (88.5%) 54/55 (98.2%) 49/54 (90.7%) 24/24 (100.0%) 24/24 (100.0%)

Tingly or numb

hand or feet

1/15 (6.7%) 0/1 (0%) 0/9 (0%) NA 0/13 (0%) NA 0/4 (0%) NA

Throwing up or

feeling like you

might throw up

44/48 (91.7%) 39/44 (88.6%) 24/27 (88.9%) 22/24 (91.7%) 37/39 (94.9%) 34/37 (91.9%) 17/18 (94.4%) 14/17 (82.4%)

Feeling more or less

hungry than

you usually do

3/79 (3.8%) 2/3 (66.7%) 2/45 (4.4%) 1/2 (50.0%) 5/75 (6.7%) 1/5 (20.0%) 1/41 (2.4%) 0/1 (0%)

Changes in taste 2/55 (3.6%) 0/2 (0%) 0/26 (0%) NA 2/47 (4.3%) 0/2 (0%) 0/24 (0%) NA

Constipation 33/44 (75.0%) 13/33 (39.4%) 16/19 (84.2%) 6/16 (37.5%) 31/39 (79.5%) 20/31 (64.5%) 19/21 (90.5%) 15/19 (78.9%)

Diarrhoea 1/36 (2.8%) 1/1 (100%) 0/21 (0%) NA 0/27 (0%) NA 0/10 (0%) NA

NA, not applicable.
a Among those provided an intervention, was the intervention provided for the reported symptom.
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occurred 84.6% of the time when parents reported at

least ‘a lot’ bother compared with 61.1% when children

reported at least ‘a lot’ bother.

Table 3 also shows that even when interventions were

provided, they were often not prescribed specifically for

that symptom. In terms of evaluating the number of

children who did not receive an intervention for a

symptom self-reported as at least ‘a lot’ bothersome, the
greatest numbers of untreated children were observed

for feeling tired (n Z 63), feeling more or less hungry

(nZ 43), changes in taste (nZ 26), changes in how your

body or face look (n Z 21), diarrhoea (n Z 21) and

cranky or angry (n Z 20).

Appendix 3 illustrates documentation of symptoms

and intervention provision for self-reported symptoms

during the second SSPedi assessment. Similar to the
initial SSPedi assessment, 12 symptoms self-reported as

at least ‘a lot’ bother were documented in the medical

record less than 60% of the time and 10 symptoms self-

reported as at least ‘a lot’ bother were associated with an

intervention less than 60% of the time.
4. Discussion

We found that symptoms reported as moderately (at

least ‘medium’) and severely (at least ‘a lot’) bothersome

by paediatric patients receiving cancer treatments were,

in general, poorly documented in the medical record.
Most moderately and severely bothersome symptoms

were not associated with an intervention, and even when

interventions were provided, they often were not given

specifically for that symptom. This pattern was observed

in both the first SSPedi administration and the second

SSPedi administration 3 � 1 days later. Severely both-

ersome symptoms that were almost never documented

or treated included problems with cognition, body
image, changes in taste and peripheral neuropathy. The

largest number of untreated children was observed for

fatigue, changes in hunger, dysgeusia, changes in

appearance and diarrhoea. Understanding both the

proportion and the absolute number of untreated chil-

dren is important to guide education, guideline devel-

opment and policy change.

Although there are a paucity of studies that evaluate
medical documentation and intervention provision

against self-reported symptoms in children receiving

cancer treatments, such data are available from studies

of adult cancer patients [12e18]. Concordant with our

results, these studies also found substantial disagree-

ment between symptoms reported by patients and

documentation by clinicians [12e19]. Furthermore, in

studies where the same tool was used to measure
symptom severity by patient self-report and clinician

proxy-report, disagreement has also been demonstrated

[17,19]. One study examined how often the documen-

tation of a symptom in medical records was associated
with pharmacological intervention and found highest

agreement for nausea, constipation and pain [14]. This

finding is concordant with our study in which the

symptoms most often associated with an intervention

were pain, nausea and vomiting, and constipation.

Overall, we found that the highest rates of symptom

documentation and intervention provision were for pain

and hurt. A similar pattern was seen in a study of adult
palliative cancer patients, where despite finding consid-

erable discrepancy between self-reported symptoms and

medical records documentation as a whole, pain was

documented by physicians almost every time it was

experienced by patients [15]. These findings may be

related to local and international efforts to improve pain

documentation and pain control [20e22] and suggest

that, with targeted efforts, these aspects of care can be
improved. However, despite high rates of documenta-

tion and intervention provision, 27/168 (16.1%) of the

cohort still reported severely bothersome pain at the first

SSPedi assessment. Thus, these findings suggest that

improving pain control cannot be achieved solely by

improving provider awareness or provision of any

intervention but, rather, will likely require better pre-

ventative and treatment strategies.
We also found high rates of symptom documentation

and intervention provision for nausea and vomiting.

One of the important limitations of SSPedi is that it

contains some items with two concepts, which is

consistent with the screening nature of the tool. How-

ever, this aspect also means that we do not know if

children with nausea without vomiting also had high

rates of medical documentation and intervention pro-
vision. More specific symptom assessment tools such as

the Paediatric Nausea Assessment Tool would be

required to disentangle the two concepts [23].

A number of reasons may contribute to the low rates

of symptom documentation and intervention provision

for problems with thinking or remembering things,

changes in how your body or face look, changes in taste

and tingly or numb hands or feet. As primarily subjec-
tive experiences, these symptoms may be more difficult

for a child to explain. In addition, there is not neces-

sarily a visual indication when a child is experiencing

these symptoms, reducing the possibility that health-

care professionals will be prompted to ask about them.

We noted that documentation and intervention may be

better when parents proxy-reported at least ‘a lot’

bother due to mouth sores compared with when children
self-reported at least ‘a lot’ bother. As mouth sores may

be observed by parents, it is possible that they are more

vocal about their existence, leading to more documen-

tation and intervention provision. However, we evalu-

ated 15 symptoms, and this observation may also be a

chance finding.

It is important to note that we developed our inter-

vention list based upon what practitioners may prescribe
for symptoms and not from evidence-based clinical
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practice guidelines for symptom management. In other

words, we have described a conservative estimate of

intervention provision, and some interventions may

have been ineffective or given with no intention of

addressing the symptom of interest. However, one of the

challenges we face is the absence of clinical practice

guidelines for many symptoms. This deficiency has been

identified and is being addressed by an international
group of paediatric cancer supportive care guideline

developers named the International Paediatric Oncology

Guideline Network (iPOG) [24,25].

Even if a clinical practice guideline is available for

symptom management, it is not easy for health-care

professionals to be aware of them or to access them

during their routine clinical workflow. To bridge this

gap, we have created Supportive care Prioritization,
Assessment and Recommendations for Kids (SPARK),

a website devoted to enabling use of SSPedi and

providing easy access to supportive care clinical practice

guidelines for symptom prevention and management

[26]. The guideline portal of SPARK will be freely

available in the near future.

Strengths of this study are the rigorous and stan-

dardized approach to measuring symptom documenta-
tion and intervention provision for symptom control in a

cohort of children who provided self-reported symptom

scores using a validated tool, including the use of two

data abstractors to improve data quality. However, this

study is limited as it included children treated only at a

single institution. A second limitation is that we allowed

a wide range of interventions to be counted as inter-

vention provision and considered symptom documen-
tation and intervention provision to be adequate, if given

within a large window. Thus, our estimates of docu-

mentation and intervention provision are almost

certainly too high. Third, we know from our previous

work that older children are more likely to have at least

one severely bothersome symptom and to have higher

total symptom scores compared with younger children

[9]. We do not know, however, whether poor symptom
documentation or lack of interventions to manage

symptoms differ by age group. Fourth, we do not know

how cultural differences in reporting symptoms due to

stoicism or lack of understanding may affect symptom

documentation and interventions for symptom man-

agement. These factors should be evaluated in future

research. The final limitation is that some interventions

such as consultant services may occur intermittently and
a visit may have occurred outside our adjudication

window.

In summary, documentation of symptoms and pro-

vision of interventions were generally infrequent.

Severely bothersome symptoms that were almost never

documented or treated included problems with cogni-

tion, body image, changes in taste and peripheral neu-

ropathy. There is a substantial need for health-care
professionals to actively seek information from patients
and parents regarding subjective symptoms, improve

symptom documentation and increase intervention

provision for symptom control to improve quality of life

for paediatric oncology patients. Future efforts should

incorporate symptom screening into routine care and

facilitate symptom management by improving access to

evidence-based clinical practice guidelines.

Funding

This research was funded by The Pedal for Hope

Impact Grant of the Canadian Cancer Society (grant

#702295).

Conflict of interest statement

None declared.

Appendix A. Supplementary data

Supplementary data to this article can be found online

at https://doi.org/10.1016/j.ejca.2019.01.002.

References

[1] Baggott C, Dodd M, Kennedy C, Marina N, Matthay KK,

Cooper BA, et al. Changes in children’s reports of symptom

occurrence and severity during a course of myelosuppressive

chemotherapy. J Pediatr Oncol Nurs 2010;27(6):307e15. Epub

2010/08/27.

[2] Miller E, Jacob E, Hockenberry MJ. Nausea, pain, fatigue, and

multiple symptoms in hospitalized children with cancer. Oncol

Nurs Forum 2011;38(5):E382e93. Epub 2011/08/31.

[3] Poder U, Ljungman G, von Essen L. Parents’ perceptions of their

children’s cancer-related symptoms during treatment: a prospec-

tive, longitudinal study. J Pain Symptom Manag 2010;40(5):

661e70. Epub 2010/08/04.

[4] Dupuis LL, Tomlinson D, Ethier MC, Hesser T, Sung L. A sys-

tematic review of symptom assessment scales in children with

cancer. BMC Canc 2012;12(1):430. Epub 2012/09/27.

[5] Tomlinson D, Dupuis LL, Gibson P, Johnston DL, Portwine C,

Baggott C, et al. Initial development of the symptom screening in

pediatrics tool (SSPedi). Support Care Canc 2014;22(1):71e5.

[6] O’Sullivan C, Dupuis LL, Gibson P, Johnston DL, Baggott C,

Portwine C, et al. Refinement of the symptom screening in pedi-

atrics tool (SSPedi). Br J Canc 2014;111(7):1262e8.
[7] O’Sullivan C, Dupuis LL, Gibson P, Johnston DL, Baggott C,

Portwine C, et al. Evaluation of the electronic self-report symp-

tom screening in pediatrics tool (SSPedi). BMJ Support Palliat

Care 2016;8(1):110e6.

[8] Dupuis LL, Johnston DL, Baggott C, Hyslop S, Tomlinson D,

Gibson P, et al. Validation of the symptom screening in pediatrics

tool in children receiving cancer treatments. J Natl Cancer Inst

2017;10(6):661e8. Epub 2017/12/23.

[9] Johnston DL, Hyslop S, Tomlinson D, Baggott C, Gibson P,

Orsey A, et al. Describing symptoms in inpatient children with

cancer and hematopoietic stem cell transplant recipients. Cancer

Med 2018;7(5):1750e5.

[10] Sung L. Priorities for quality care in pediatric oncology sup-

portive care. J Oncol Pract 2015;11(3):187e9. Epub 2015/03/12.

[11] Landis JR, Koch GG. The measurement of observer agreement

for categorical data. Biometrics 1977;33(1):159e74. Epub

1977/03/01.

https://doi.org/10.1016/j.ejca.2019.01.002
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref1
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref1
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref1
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref1
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref1
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref1
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref2
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref2
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref2
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref2
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref3
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref3
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref3
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref3
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref3
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref4
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref4
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref4
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref5
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref5
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref5
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref5
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref6
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref6
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref6
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref6
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref7
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref7
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref7
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref7
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref7
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref8
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref8
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref8
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref8
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref8
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref9
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref9
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref9
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref9
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref9
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref10
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref10
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref10
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref11
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref11
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref11
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref11


S. Hyslop et al. / European Journal of Cancer 109 (2019) 120e128128
[12] Di Maio M, Gallo C, Leighl NB, Piccirillo MC, Daniele G,

Nuzzo F, et al. Symptomatic toxicities experienced during anti-

cancer treatment: agreement between patient and physician

reporting in three randomized trials. J Clin Oncol 2015;33(8):

910e5.
[13] Fukushi K, Narita T, Hatakeyama S, Yamamoto H, Tobisawa Y,

Yoneyama T, et al. Difference in toxicity reporting between pa-

tients and clinicians during systemic chemotherapy in patients

with urothelial carcinoma. Int J Urol 2017;24(5):361e6.

[14] Sikorskii A, Wyatt G, Tamkus D, Victorson D, Rahbar MH,

Ahn S. Concordance between patient reports of cancer-related

symptoms and medical records documentation. J Pain Symptom

Manag 2012;44(3):362e72.

[15] Stromgren AS, Groenvold M, Pedersen L, Olsen AK, Spile M,

Sjogren P. Does the medical record cover the symptoms experi-

enced by cancer patients receiving palliative care? A comparison

of the record and patient self-rating. J Pain Symptom Manag

2001;21(3):189e96.

[16] Fromme EK, Eilers KM, Mori M, Hsieh YC, Beer TM.

How accurate is clinician reporting of chemotherapy adverse ef-

fects? A comparison with patient-reported symptoms from the

Quality-of-Life Questionnaire C30. J Clin Oncol 2004;22(17):

3485e90.
[17] Montemurro F, Mittica G, Cagnazzo C, Longo V, Berchialla P,

Solinas G, et al. Self-evaluation of adjuvant chemotherapy-related

adverse effects by patients with breast cancer. JAMA Oncol 2016;

2(4):445e52.
[18] Gravis G, Marino P, Joly F, Oudard S, Priou F, Esterni B, et al.

Patients’ self-assessment versus investigators’ evaluation in a

phase III trial in non-castrate metastatic prostate cancer

(GETUG-AFU 15). Eur J Cancer 2014;50(5):953e62.
[19] Basch E, Jia X, Heller G, Barz A, Sit L, Fruscione M, et al.

Adverse symptom event reporting by patients vs clinicians: re-

lationships with clinical outcomes. J Natl Cancer Inst 2009;

101(23):1624e32.

[20] TheHospital for Sick Children. Pain Centre; 2018 [cited 2018 April

4]; Available from: http://www.sickkids.ca/pain-centre/index.html.

[21] Campaign for Pain. Australian Pain Management Association;

2018 [cited 2018 April 4]; Available from: https://www.

painmanagement.org.au/get-involved/participate/campaign-for-

pain.html.

[22] IWK Health Centre. It Doesn’t Have to Hurt: Proven Pain

Control for Children. 2018 [cited 2018 April 4]; Available from:

http://itdoesnthavetohurt.ca/.

[23] Dupuis LL, Taddio A, Kerr EN, Kelly A, MacKeigan L.

Development and validation of the pediatric nausea assessment

tool for use in children receiving antineoplastic agents. Pharma-

cotherapy 2006;26(9):1221e31.

[24] The Hospital for Sick Children. International Pediatric Oncology

Guidelines in Supportive Care Network (iPOG Network). 2018

[cited 2018 April 4]; Available from: http://www.sickkids.ca/

Research/iPOG/.

[25] Loeffen EA, Kremer LC, Mulder RL, Font-Gonzalez A,

Dupuis LL, Sung L, et al. The importance of evidence-based

supportive care practice guidelines in childhood cancer-a plea

for their development and implementation. Support Care Canc

2017;25(4):1121e5.

[26] Cook S, Vettese E, Soman D, Hyslop S, Kuczynski S, Spiegler B,

et al. Initial development of supportive care assessment, prioriti-

zation and Recommendations for Kids (SPARK), a symptom

screening and management application. BMC Med Inform Decis

Mak 2019;19(1):9.

http://refhub.elsevier.com/S0959-8049(19)30014-0/sref12
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref12
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref12
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref12
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref12
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref12
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref13
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref13
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref13
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref13
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref13
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref14
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref14
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref14
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref14
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref14
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref15
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref15
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref15
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref15
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref15
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref15
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref16
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref16
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref16
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref16
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref16
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref16
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref17
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref17
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref17
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref17
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref17
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref18
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref18
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref18
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref18
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref18
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref19
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref19
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref19
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref19
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref19
http://www.sickkids.ca/pain-centre/index.html
https://www.painmanagement.org.au/get-involved/participate/campaign-for-pain.html
https://www.painmanagement.org.au/get-involved/participate/campaign-for-pain.html
https://www.painmanagement.org.au/get-involved/participate/campaign-for-pain.html
http://itdoesnthavetohurt.ca/
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref23
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref23
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref23
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref23
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref23
http://www.sickkids.ca/Research/iPOG/
http://www.sickkids.ca/Research/iPOG/
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref25
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref25
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref25
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref25
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref25
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref25
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref26
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref26
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref26
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref26
http://refhub.elsevier.com/S0959-8049(19)30014-0/sref26

	Symptom documentation and intervention provision for symptom control in children receiving cancer treatments
	1. Background
	2. Methods
	2.1. Patients
	2.2. Procedures
	2.3. Statistics

	3. Results
	4. Discussion
	Funding
	Conflict of interest statement
	Appendix A. Supplementary data
	References


