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ABSTRACT

Background: The objective of this study was to examine the test-retest reliability and con-
struct validity of parent-reported Oral Mucositis Daily Questionnaire (OMDQ) in children
receiving intensive chemotherapy.
Methods: Parents of children with cancer receiving intensive chemotherapy for leukaemia/
lymphoma or undergoing stem cell transplantation (SCT) were asked to complete OMDQ
daily for 21 d after chemotherapy. Other measures of mucositis obtained concurrently with
OMDAQ included the World Health Organization (WHO) Mucositis Scale, pain Visual Ana-
logue Scale (VAS) and the Functional Assessment of Cancer Therapy Esophageal Cancer
Sub-scale (FACT-ECS).
Results: Parents of 59 children (median age = 5.62) provided complete OMDQ data for inclu-
sion in analysis. The majority of children (73%) received SCT. Test-retest reliability of
OMDQ exceeded the expected moderate reliability threshold established a priori and in par-
ticular, was good to excellent when mucositis was expected. In general, items of OMDQ
that relate to pain, swallowing, drinking, eating and talking demonstrated moderate corre-
lations with WHO, VAS and FACT-ECS indices with correlation coefficients > 0.5.
Conclusions: Parent-report of a modified version of OMDQ is reliable and the questions
relating to mouth and throat pain, as well as effect on function display construct validity
for this population of children receiving intensive chemotherapy.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

is important because it is painful, affects quality of life, may
lead to hospitalisation for hydration or pain control and pro-

Oral mucositis is a common consequence of chemotherapy,
occurring in about 40% of chemotherapy regimens." Children
with haematological malignancies receiving more intensive
therapies such as those with acute myeloid leukaemia
(AML), relapsed acute lymphoblastic leukaemia (ALL) and ad-
vanced lymphoma, as well as those receiving stem cell trans-
plantation (SCT) are at higher risk for mucositis.?”® Mucositis
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vides a portal of entry for oral microflora. In addition, oral
mucositis has become a major dose-limiting toxicity.®

Many trials are targeted at preventing or treating oral
mucositis. In order to judge efficacy of these therapies, much
effort has been invested in developing reliable and valid
assessments of oral mucositis. There are few instruments
that are suitable for use in children and even less that are
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suitable in patient or proxy reported outcomes.” “Patient

reported outcomes (PROs)” in clinical trials are essential to
ensure that effective interventions improve symptoms in a
way that is meaningful to patients and their families.

A promising PRO for mucositis is termed the Oral Mucosi-
tis Daily Questionnaire (OMDQ).®2 The OMDQ was developed
through multiple focus groups and one-on-one interviews
with cancer patients.® The psychometric properties of the
OMDQ were examined in adults 18 years of age and older
undergoing SCT for a haematological malignancy. The OMDQ
was found to be feasible, reliable and valid in this patient pop-
ulation.® However, this measure has not been assessed in
paediatrics, either as a self-report measure for older children
or as proxy-report measure for younger children. We modified
the OMDQ for use in children and previously confirmed the
understandability and acceptability of the modified instru-
ment (Fig. 1).’° However, the psychometric properties of this
modified instrument remained uncertain.

Consequently, the objectives of this current study were to
determine in children receiving intensive chemotherapy for
AML, relapsed ALL, advanced lymphoma and those undergo-
ing SCT, if parent-reported OMDQ demonstrates: (1) test-
retest reliability and (2) construct validity by hypothesising
that OMDQ would have at least moderate correlations with
other measures of oral mucositis.

2. Patients and methods

2.1.  Participants

Parents of children ages >1 and <12 years receiving induction
or consolidation chemotherapy for AML, relapsed ALL, ad-
vanced lymphoma and those receiving myeloablative SCT
for any indication at The Hospital for Sick Children in Toron-
to, Ontario, Canada were eligible. The respondent had to be
able to read English. There were no other eligibility criteria.
Because this report focuses on parent proxy report and chil-
dren >12 years of age should be able to self-report, this anal-
ysis was restricted to parents of children <12 years of age.

2.2.  Study design

The study was approved by the Research Ethics Board of The
Hospital for Sick Children. Written informed consent was ob-
tained prior to enrollment. Respondents completed a daily
mucositis diary that started 1 d following the last dose of che-
motherapy or stem cell infusion. The diary was continued
daily for 21 d or until the initiation of the next cycle of chemo-
therapy, whichever occurred first. Respondents were asked to
consider symptoms related to mucositis for the 24 h period
prior to each daily diary completion.

2.3. Outcome measures

The respondents for all outcome measures were parents. All
outcome measures were collected on the daily mucositis
diary that began 1 d following the last dose of chemotherapy
or stem cell infusion and continued for 21 d. The OMDQ re-
sults in scores for six questions which were scored separately
since an aggregate score has not been examined or validated.

The six questions include measurement of: (1) amount of
mouth and throat pain (MT1), (2) affect of pain on sleeping
(MT2), (3) affect on swallowing (MT3), (4) affect on drinking
(MT4), (5) affect on eating (MTS5) and (6) affect on talking
(MT6). A seventh item measured amount of diarrhoea (see
Fig. 1).

The other measures of oral mucositis were the World
Health Organization (WHO) mucositis score,
pain Visual Analogue Scale (VAS) and the oral component of
the Functional Assessment of Cancer Therapy Esophageal
Cancer Sub-scale (FACT-ECS). The WHO mucositis scale is
based upon the ability to eat and drink. The possible WHO
mucositis scores are 0 (no symptoms), 1 (oral soreness and
erythema - no change in oral intake), 2 (oral erythema and ul-
cers, solid diet tolerated - soft foods only), 3 (oral ulcers, liquid
diet only) and 4 (oral alimentation impossible). The pain VAS
was a horizontal 10 cm scale anchored at 0 (no symptoms)
and 10 (worst symptoms possible). This type of VAS has pre-
viously been used to measure pain in paediatric popula-
tions.'*!® For the WHO and VAS, higher scores reflect worse
mucositis. The FACT-ECS scale is a validated measure of qual-
ity of life for patients with oesophageal cancer and we chose
to include this instrument because of previously demon-
strated excellent psychometric properties in a condition
which has substantial overlap with chemotherapy induced
oral mucositis.** We used the oral questions from this scale
which resulted in a total score, swallowing index and eating
index. In the FACT-ECS indices, higher scores reflect less
mucositis.

a mucositis

2.4. Statistical methods

In order to examine test-retest reliability, we compared the
OMDQ when measured 24 h apart with two separate evalua-
tions on days 0-1 and 14-15 using the Spearman correlation
coefficient and anticipated at least moderate correlation for
each item at both time points.

The second objective was to describe the construct validity
of the OMDQ. We hypothesised that the OMDQ would be at
least moderately correlated with other measures of oral
mucositis, namely WHO, VAS and the FACT-ECS sub-scales.
We used Spearman correlations to evaluate the association
between measures. Correlation coefficients were defined as
follows: 0-0.25 negligible or not correlated; 0.25-0.50 fair cor-
relation; 0.50-0.75 moderate to good correlation; and >0.75
very good to excellent correlation.’® However, because each
child had several assessments (and we considered it unlikely
that these assessment could be considered statistically inde-
pendent), we obtained the P values using a generalized mixed
model, assuming that the OMDQ scores followed a Poisson
distribution. All analyses were conducted with SAS software
(version 9.2; SAS Institute Inc., Cary, NC).

3. Results

Between July 2007 and August 2009, 90 potentially eligible par-
ticipants were approached. Twenty-one were excluded for the
following reasons: does not read English (n=7), parent not
present (n = 1) and declined study participation (n = 13), thus
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3. During the PAST 24 HOURS, how much DIARRHEA did the patient have?

(Circle one face)

No diarrhea

A little diarrhea

Moderate diarrhea

Quite a lot of diarrhea

Severe diarrhea
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Fig. 1 - Modified OMDQ for use in children.

leaving 69 parent proxy-respondents who consented to the
study. One parent withdrew consent prior to the start of the
study. Nine parents did not complete the diary (due to child
death in 2 cases) and therefore 59 parents provided complete
OMDQ data.

The parent and child demographics are shown in Table 1.
Mothers were more likely to be the respondent. Most respon-
dents were 30-50 years of age, married and had at least a
college level education. The majority of children were under-
going SCT and most had been diagnosed within the previous
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Table 1 - Demographics of parents.

Characteristic Value
N=59

Parent characteristics

Male (%) 15 (25.4)

Age group (%)

<30 years 6 (10.2)

30-<50 years 53 (89.8)

>50 years 0 (0.0)

At least college education (%) 41 (69.5)

Married (%) 53 (89.8)

Father work full time (%) 45 (76.3)

Mother work full time (%) 31 (52.5)

Supplemental insurance (%) 45 (76.3)

Child characteristics

Male (%) 40 (67.8)

Median age (IQR) in years 5.62 (2.64, 9.83)

Diagnosis (%)

Leukaemia/lymphoma 26 (44.1)

Solid tumour 9 (15.3)

Brain tumour 7 (11.9)

Other® 17 (28.8)
Metastatic disease (%) 18 (30.5)
Treatment at OMDQ assessment (%)

Chemotherapy 16 (27.1)

Stem cell transplantation 43 (72.9)

Median years since diagnosis (IQR) 0.35 (0.18, 0.62)
Median days since last chemotherapy (IQR) 6.00 (0.00, 15.00)
Prior history of mucositis (%) 26 (44.1)

OMDAQ - Oral Mucositis Daily Questionnaire.

2 Other diagnoses include: aplastic anaemia (n=7), adrenoleuko-
dystrophy (n=2), hemophagocytic lymphohistiocytosis (n=2),
post-transplant lymphoproliferative disorder (n=2), chronic granu-
lomatous disease (n = 1), Langerhans cell histiocytosis (n = 1), Hurler’s
syndrome (n = 1), and Fanconi’s anaemia (n = 1).

6 months. Approximately half of the children had previous
experience with oral mucositis.

Table 2 illustrates test-retest reliability when measured
24 h apart on days 0-1 and days 14-15. All assessments ex-
ceeded the expected moderate reliability threshold estab-
lished a priori. In fact, on days 14-15,"® when we would have
expected mucositis to be present, correlations were good to
excellent.

Table 3 illustrates the examination of construct validity.
We anticipated that OMDQ would have at least moderate cor-
relation with WHO, VAS and FACT-ECS indices. For the OMDQ
questions that relate to pain, swallowing, drinking, eating and

talking, almost all correlations coefficients were >0.5.
Conversely, correlation coefficients related to the effect on
sleeping OMDQ question were generally lower and were <0.5
when examined against the WHO scale and the FACT-ECS eat-
ing index. The correlation coefficients with the diarrhoea
OMDQ question also were lower and ranged from 0.24 to 0.32.

4, Discussion

This study suggests that the parent-report modified OMDQ is
reliable and that questions of OMDQ which relate to pain,
swallowing, drinking, eating and talking are valid assess-
ments of mucositis. In contrast, the sleeping and diarrhoea
questions did not meet the a priori defined threshold for con-
struct validation and thus, this study suggests that these
items should be excluded from the measurement of oral
mucositis in children.

Whilst a great deal of research has focused on the develop-
ment and evaluation of oral mucositis scales in adult cancer
and SCT patients, very little work has focused on children.
Modified instruments have been used in research involving
paediatric cancer patients.”"'® However, a recent systematic
review of oral assessment instruments for use with children
cited only 3 articles published up to 2008 that reported on
the reliability or validity of oral assessment instrument use
in children and young people with cancer.’ One study evalu-
ated the psychometric properties of the Oral Mucositis
Assessment Scale (OMAS)?® and the remaining two studies re-
ported on the use of the Oral Assessment Guide (OAG).?>??

The OMAS was evaluated by Sung and colleagues for con-
struct validity in children at least 6 years of age.”® The OMAS
was assessed by a trained evaluator and was measured in 16
children during 45 cycles of chemotherapy for a total of 156
assessments. Convergent construct validity was demon-
strated by correlation between OMAS and WHO scores
(r =0.56; P =.0006), pain VAS scores (r = 0.37; P = .002), number
of doses of topical analgesia (r = 0.43; P = .001) and cumulative
dose of opioid analgesia (r = 0.38; P = .003).%° Although correla-
tion was exhibited, the instrument lacked feasibility given
difficulty with oral examination in young children.

Chen and colleagues used the OAG to evaluate efficacy of
an oral hygiene care regimen in children.?? Early experience
with the OAG revealed confusion with scoring related to the
teeth category in babies without teeth along with other mea-
surement issues.” Subsequently, a modified OAG was estab-
lished to score ‘no teeth’ as normal for that particular child,
the gag reflex test was omitted, signs and symptoms of
teething were included, descriptive pain assessment was

Table 2 - Test-retest reliability of Oral Mucositis Daily Questionnaire.>®

Pain Sleep Swallow

Drink Eat Talk Diarrhoea

Days 1 and 2 0.676 (<.0001)
Days 14 and 15 0.889 (<.0001)

0.642 (0.0625)
0.958 (0.0002)

0.511 (0.1594)
0.990 (<.0001)

0.933 (0.0002)
1.000 (<.0001)

0.539 (0.1341)
1.000 (<.0001)

0.837 (0.0096)
0.844 (0.0083)

0.700 (<.0001)
0.783 (<.0001)

& Table represents Spearman correlation coefficients with P values in parentheses for components of OMDQ measured on two consecutive days,

namely days 1 and 2 and on days 14 an 15.

Y OMDQ comprised seven components: (1) MT1 — amount of mouth and throat pain; (2) MT2 - affect of pain on sleeping; (3) MT3 - affect on
swallowing; (4) MT4 - affect on drinking; (5) MT5 - affect on eating; (6) MT6 — affect on talking; and (7) amount of diarrhoea (see Fig. 1).
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Table 3 — Construct validation of Oral Mucositis Daily Questionnaire.»?

Pain Sleep

Swallow

Drink Eat Talk Diarrhoea

WHO mucositis
VAS mucositis
FACT-ECS

Swallow Index
FACT-ECS Eat Index

0.88 (<.0001)
0.82 (<.0001)

0.44 (<.0001)
0.58 (<.0001)

0.69 (<.0001)
0.77 (<.0001)
-0.63 (<.0001) -0.51 (<.0001) —0.84 (<.0001) —0.85 (<.0001) —0.85 (<.0001) —-0.79 (<.0001) —0.29 (0.143)

-0.46 (<.0001) -0.33 (<.0001) -0.67 (<.0001) -0.71 (<.0001) -0.73 (<.0001) -0.67 (0.005)

0.72 (<.0001)
0.77 (<.0001)

0.72 (<.0001)
0.77 (<.0001)

0.68 (<.0001)
0.73 (<.0001)

0.24 (0.0492)
0.24 (0.013)

-0.29 (0.086)

FACT-ECS Total Index -0.55 (<.0001) -0.55 (<.0001) —-0.83 (<.0001) -0.82 (<.0001) -0.83 (<.0001) -0.83 (<.0001) -0.32 (0.410)

Abbreviations: FACT-ECS — Functional Assessment of Cancer Therapy Esophageal Cancer Sub-scale; WHO - World Health Organization

mucositis scale; VAS — pain visual analogue scale.

2 Table represents Spearman correlation coefficients with P values derived from a generalized linear mixed model with repeated measures in

parentheses.

Y OMDQ comprised seven components: (1) MT1 — amount of mouth and throat pain; (2) MT2 - affect of pain on sleeping; (3) MT3 - affect on
swallowing; (4) MT4 - affect on drinking; (5) MT5 - affect on eating; (6) MT6 - affect on talking; and (7) amount of diarrhoea (see Fig. 1).

added and the instrument was reworded to make it more
understandable to scorers.”® Gibson and colleagues estab-
lished content validity of the modified OAG instrument by
using a judgmental quantification process that included the
opinions of 19 experts.?!

There are very few oral mucositis instruments that report
entirely patient-generated scores.’ Three such instruments
have been identified by Gibson and colleagues, namely the
OMDQ,? an instrument by Kushner and colleagues®® and an
instrument created by Ohrn and colleagues.?® These instru-
ments use VAS to ask patients about mouth pain and the ef-
fect of mucositis on function. Although these have not
previously been used in a paediatric population, clinical stud-
ies that have assessed oral mucositis in children with cancer
have relied mainly on observational reports by trained
observers or health care professionals.”'®%? Consequently,
our study is important as it is the first report to describe the
psychometric properties of a PRO in paediatric mucositis.

Limitations to this study may be a lack of generalizability
since participants were recruited from a single Canadian cen-
tre. Also, we report only parent-proxy assessments of muco-
sitis. A future goal will be to examine the psychometric
properties of oral mucositis measures including PROs from
children themselves. Nonetheless, although self-report may
be preferable, parental report of oral mucositis may fre-
quently be the only source of repeated information in chil-
dren who are too young or too ill to self-report. In addition,
parent report also provides an important perspective in the
child’s health.?*%

Whilst we have shown that the OMDAQ is reliable and that
the questions relating to mouth and throat pain and effect on
function are valid, nonetheless, there are limitations to the
OMDAQ. First, the instrument currently contains questions re-
lated to sleeping and diarrhoea. Deletion of these questions
may be appropriate for future studies. Second, the OMDQ
does not address other items that are considered important
in mucositis such as the presence of ulcers and the require-
ment for pain medications. Consequently, further improve-
ment in mucositis instrumentation and PROs in children
have also commenced to address these deficiencies.?®7°

In conclusion the parent-reported OMDQ is reliable and
the questions relating to mouth and throat pain and effect
on function display construct validity. Future work should
include evaluation in a wider population and wider age range

of children with cancer. Further research also should focus on
self-report mucositis evaluation for children and continuing
to improve mucositis instrumentation in paediatric cancer.

Conflict of interest statement

None declared.

Acknowledgements

We would like to acknowledge the assistance of Richard Wing,
Tania Chung and Celia Lai in terms of patient recruitment and
data management. L.S. is supported by a New Investigator
Grant from the Canadian Institutes of Health Research. The
project was supported by an Operating Grant from the Cana-
dian Institutes of Health Research (#86648) and a Connaught
award from the University of Toronto.

REFERENCES

1. Karthaus M, Rosenthal C, Ganser A. Prophylaxis and
treatment of chemo- and radiotherapy-induced oral
mucositis — are there new strategies? Bone Marrow Transplant
1999;24(10):1095-108.

2. Druley TE, Hayashi R, Mansur DB, et al. Early outcomes after
allogeneic hematopoietic SCT in pediatric patients with
hematologic malignancies following single fraction TBI. Bone
Marrow Transplant 2009;43(4):307-14.

3. Figliolia SL, Oliveira DT, Pereira MC, et al. Oral mucositis in
acute lymphoblastic leukaemia: analysis of 169 paediatric
patients. Oral Dis 2008;14(8):761-6.

4. Cheng KK, Goggins WB, Lee VW, Thompson DR. Risk factors
for oral mucositis in children undergoing chemotherapy: a
matched case-control study. Oral Oncol 2008;44(11):1019-25.

5. Cheuk DK, Lee TL, Chiang AK, Ha SY, Chan GC. Autologous
hematopoietic stem cell transplantation for high-risk brain
tumors in children. J Neurooncol 2008;86(3):337-47.

6. Sonis ST. Oral complications of cancer chemotherapy in pediatric
patients. 4th ed. Philadelphia: Lippincott; 1993.

7. Tomlinson D, Judd P, Hendershot E, Maloney AM, Sung L.
Measurement of oral mucositis in children: a review of the
literature. Support Care Cancer 2007;15(11):1251-8.



388

EUROPEAN JOURNAL OF CANCER 47 (2011) 383-388

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Stiff PJ, Erder H, Bensinger WI, et al. Reliability and validity of
a patient self-administered daily questionnaire to assess
impact of oral mucositis (OM) on pain and daily functioning in
patients undergoing autologous hematopoietic stem cell
transplantation (HSCT). Bone Marrow Transplant
2006;37(4):393-401.

. Bellm LA, Cunningham G, Durnell L, et al. Defining clinically

meaningful outcomes in the evaluation of new treatments for
oral mucositis: oral mucositis patient provider advisory board.
Cancer Invest 2002;20(5-6):793-800.

Tomlinson D, Isitt JJ, Barron RL, et al. Determining the
understandability and acceptability of an oral mucositis daily
questionnaire. J Pediatr Oncol Nurs 2008;25(2):107-11.

World Health Organization. Handbook for reporting results of
cancer treatment. Geneva; 1979.

Press ], Gidron Y, Maimon M, et al. Effects of active distraction
on pain of children undergoing venipuncture: who benefits
from it? Pain Clinic 2003;15(3):261-9.

Hayden JA, Mior SA, Verhoef MJ. Evaluation of chiropractic
management of pediatric patients with low back pain: a
prospective cohort study. ] Manipulative Physiol Ther
2003;26(1):1-8.

Darling G, Eton DT, Sulman J, Casson AG, Celia D. Validation of
the functional assessment of cancer therapy esophageal
cancer subscale. Cancer 2006;107(4):854-63.

Colton T. Statistics in medicine. Boston: Little, Brown and
Company; 1974. p. 211.

Carl W. Oral complications of local and systemic cancer
treatment. Curr Opin Oncol 1995;7(4):320-4.

Anderson PM, Schroeder G, Skubitz KM. Oral glutamine
reduces the duration and severity of stomatitis after
cytotoxic cancer chemotherapy. Cancer 1998;83(7):

1433-9.

Aquino VM, Harvey AR, Garvin JH, et al. A double-blind
randomized placebo-controlled study of oral glutamine in the
prevention of mucositis in children undergoing
hematopoietic stem cell transplantation: a pediatric blood
and marrow transplant consortium study. Bone Marrow
Transplant 2005;36(7):611-6.

Gibson F, Auld EM, Bryan G, et al. A systematic review of oral
assessment instruments: what can we recommend to

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

practitioners in children’s and young people’s cancer care?
Cancer Nurs 2010;33(4):E1-9.

Sung L, Tomlinson GA, Greenberg ML, et al. Validation of the
oral mucositis assessment scale in pediatric cancer. Pediatr
Blood Cancer 2007;49(2):149-53.

Gibson F, Cargill J, Allison J, et al. Establishing content validity
of the oral assessment guide in children and young people.
Eur J Cancer 2006;42(12):1817-25.

Chen CF, Wang RH, Cheng SN, Chang YC. Assessment of
chemotherapy-induced oral complications in children with
cancer. ] Pediatr Oncol Nurs 2004;21(1):33-9.

Nelson W, Gibson F, Hayden S, Morgan N. Using action
research in paediatric oncology to develop an oral care
algorithm. Eur ] Oncol Nurs 2001;5(3):180-9.

Kushner JA, Lawrence HP, Shoval I, et al. Development and
validation of a Patient-Reported Oral Mucositis Symptom
(PROMS) scale. ] Can Dent Assoc 2008;74(1):59.

Ohrn KE, Wahlin YB, Sjoden PO. Oral status during
radiotherapy and chemotherapy: a descriptive study of
patient experiences and the occurrence of oral complications.
Support Care Cancer 2001;9(4):247-57.

Wilson-Genderson M, Broder HL, Phillips C. Concordance
between caregiver and child reports of children’s oral health-
related quality of life. Community Dent Oral Epidemiol
2007;35(Suppl. 1):32-40.

Barbosa TS, Gaviao MB. Oral health-related quality of life in
children: part III. Is there agreement between parents in
rating their children’s oral health-related quality of life? A
systematic review. Int ] Dent Hyg 2008;6(2):108-13.

Tomlinson D, Gibson F, Treister N, et al. Refinement of the
Children’s International Mucositis Evaluation Scale (ChIMES):
child and parent perspectives on understandability, content
validity and acceptability. Eur ] Oncol Nurs 2010;14(1):29-41.
Tomlinson D, Gibson F, Treister N, et al. Understandability,
content validity and overall acceptability of the Children’s
International Mucositis Evaluation Scale (ChIMES): child and
parent reporting. J Pediatr Hematol Oncol 2009;31(6):416-23.
Tomlinson D, Gibson F, Treister N, et al. Designing an oral
mucositis assessment instrument for use in children:
generating items using a nominal group technique. Support
Care Cancer 2009;17(5):555-62.



	Reliability and construct validity of the oral mucositis daily questionnaire in children with cancer
	Introduction
	Patients and methods
	Participants
	Study design
	Outcome measures
	Statistical methods

	Results
	Discussion
	Conflict of interest statement
	Acknowledgements
	References


