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Abstract

Objective: Chemotherapy and radiotherapy, used to treat childhood hematological malignancies (HM), can negatively impact
oral tissues and organs. This study aimed to evaluate oral health-related quality of life in children with HM. Material and
Methods: A total of 99 children, including 49 undergoing HM (41 for acute lymphocytic leukemia, 8 for acute myelocytic
leukemia,) and 50 healthy volunteers, were included in this cross-sectional study. The mean age of the entire study group was
78.63 ± 34.41 months. The mean age of the HM and control groups was 87.12 ± 35.04 and 70.95 ± 34.85 months, respectively.
The Simplified Oral Hygiene Index (SOHI), Decayed, Missing, and Filled Teeth (DMFT/dmft) index, and Turkish version of the
Early Childhood Oral Health Impact Scale (ECOHIS-T) were administered to all children. The data were analyzed using SPSS
software (version 22.0). Results: The age and gender distributions of the two groups were similar. The SOHI was significantly
higher in the HM group, whereas the DMFT/dmft score was similar between the groups. No significant difference in the total
ECOHIS-T score was observed between the two groups, but there was a group difference in the responses to questions on pain
and psychological processes. Conclusions: Oral health and self-care were negatively affected by childhood HM and the treatment
thereof. Close clinical dental follow-up of such patients is required.

1.INTRODUCTION

Hematological malignancies (HM) account for approximately 40% of all childhood malignancies 1. Leukemias
constitute the vast majority of childhood HM, and the most common of these is acute lymphoblastic leukemia
(ALL) 2.Hematopoietic stem cell transplantation, chemotherapy (CT), and radiotherapy (RT) are widely
used treatments that increase the survival rates of children with HM. CT and RT are first-line treatments, but
they have acute and chronic effects on many tissues and organs, which may decrease overall life expectancy
and quality of life (QoL)3 . Oral complications, such as mucositis, oral ulcerations, bleeding, hematoma,
dysphagia, malnutrition, and infection, which may be life-threatening and affect survival, can occur depending
on the nature of the disease, treatment, and existing oral health problems4. Oral health problems negatively
affect both children and their parents5 . The oral hygiene status of a child with HM, and the education level
and socioeconomic status of the parents, affect the survival and QoL of patients 6. Evaluating oral health, and
preventing and treating oral complications, can improve oral function and QoL, and reduce morbidity7. Oral
complications during cancer treatment can interrupt the treatment or decrease its effectiveness. Pediatric
dentists play an important role in the management of these life-threatening diseases8.

This study aimed to determine the oral health-related quality of life (OHRQoL) of children with HM who
underwent RT and CT examinations for various reasons.

2.MATERIAL AND METHODS

2.1 Study Design

1



P
os

te
d

on
A

ut
ho

re
a

10
Se

p
20

21
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

86
98

56
.6

49
10

40
0/

v2
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

This study used a single-center cross-sectional design. We enrolled 49 pediatric patients with HM (Group 1)
and 50 healthy volunteers (Group 2), who presented to Atatürk University Faculty of Dentistry Department
of Pedodontics between 2018 and 2020 for oncological treatment. Children with acute myelocytic leukemia
(AML), ALL, were included in the HM group. Children with malign melanoma, hodgkin lymphoma or non-
hodgkin lymphoma, were excluded in the HM group because the number of children with these cancers was
low. Healthy children presenting to the clinic for various reasons were included in the control group. The
children in the control group did not have any systemic disease.

2.2 Data Collection

Demographic (age, gender, and parental education status), Early Childhood Oral Health Impact Scale (ECO-
HIS) and QoL data were evaluated. The dentition period and dental occlusion status were determined by an
intraoral examination, and the Decayed, Missing, and Filled Teeth (DMFT/dmft) index was applied along
with the Simplified Oral Hygiene Index (SOHI).

2.3 SOHI: Six teeth, considered representative of all anterior and posterior teeth, were evaluated (numbers
16, 26, 11, 31, 36, and 46). The facial surfaces of teeth 16, 26, 11, and 31, and the lingual surfaces of teeth
36–46, were also evaluated. After obtaining debris and calculus scores on a 4-point (0–3) scale, the SOHI
was administered.

2.4 DMFT index: The decayed, filled, and lost teeth of the participants were identified, and the data were
recorded based on the DMFT/dmft scale (DT: decayed teeth, MT: lost teeth, FT: filled teeth, dt: decayed
primary teeth, mt: lost primary teeth, ft: filled primary teeth).

2.5 ECOHIS-T: This scale consists of 13 questions answered using 4-point Likert scales (14). The data were
recorded by a single pedodontist. The first nine and final four questions comprise the child impact scale (CIS)
and family impact scale (FIS), respectively. The CIS covers four domains and the FIS two domains. The CIS
includes one question on symptoms, four on function, two on psychological processes, one on self-perception,
and one on social communication. The FIS consists of two questions each on parental distress and family
function. Each question is scored between 0 and 5; total scores therefore range between 0 and 52 (0–36 CIS
and 0–16 for FIS) (15).

2.6 Ethics Approval

The Clinical Research Ethics Committee of the Erzurum Regional Training and Research Hospital approved
this study (2021 / 05-96), which was carried out according to the Declaration of Helsinki.

2.7 Statistical Analysis

The statistical analysis was conducted using SPSS for Windows software (version 22.0; IBM Corp., Armonk,
NY, USA). The intraobserver coefficient of variation for all assessments was 0.94. Normality tests were
performed for all variables. Age, gender, parental education status, dentition period, occlusion type, and
DMFT/dmft and ECOHIS-T results were compared between the HM and control groups using the Mann-
Whitney U test. Correlations between the SOHI, DMFT/dmft, and ECOHIS-T scores were evaluated using
Spearman’s rank correlation analysis. A p-value < 0.05 was considered significant.

3. RESULTS

A total of 99 children were included, of whom 49 (25 girls and 24 boys) were in the HM group and 50 (24 girls
and 26 boys) were healthy volunteers. The mean age of the entire study group was 78.63 ± 34.41 months.
The mean age of the HM and control groups was 87.12 ± 35.04 and 70.95 ± 34.85 months, respectively (p
= 0.08). No significant gender difference was observed between the groups (p = 0.70) Of the children in the
HM group, 41 were diagnosed with ALL, 8 with AML. No significant difference in the parental education
level was observed between the groups (p = 0.12)The mean DMFT/dmft score was 5.76 ± 5.21 and 7.27 ±
4.98 in the control and HM groups, respectively (p = 0.22). Regarding the dentition period, 43.3% of the
children in the control group had deciduous dentition and 53.7% had mixed dentition. A total of 26.1% of the
children in the HM group had deciduous dentition, 55.1% had mixed dentition, and 34.4% had permanent

2
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dentition (p = 0.02). Regarding the occlusion type, 56% of the control group had Class 1 closure, compared
to 95% of the HM group (p = 0.01). According to the SOHI, 46.7%, 30% and 23.3% of the control group
had good, poor and bad oral hygiene, respectively, compared to 24.1%, 31%, and 44.8% of the HM group.
Oral hygiene was significantly better in the control than HM group (p = 0.04) (Table 1).

No significant difference in total ECOHIS score was observed between the groups. Children in the HM group
had significantly more mouth-jaw pain than those in the control group according to the ECOHIS-T (p =
0.05). No significant differences in eating hot and cold foods, drinking, speaking, or school attendance were
observed between the HM and control groups (p = 0.60, 0.13, 0.40, and 0.15, respectively). No significant
differences in scores on the items pertaining to psychological processes, self-perception and social interaction
(e.g., falling asleep due to dental pain and treatment, irritability/restlessness, and fear of talking) were
observed between the groups (p = 0.87, 0.94, and 0.64, respectively). Hesitancy to smile and laugh was
significantly greater in the HM than in control group (p = 0.035). No significant differences in discomfort
caused by dental problems and treatments, feeling guilty, taking a break from work, or financial problems
were observed between the groups (p > 0.05) (Table 2).

The DMFT/dmft score was highly correlated with the SOHI and ECOHIS-T scores (Spearman’s rank cor-
relation coefficient = 0.707 and 0.721, respectively; Table 3).

4. DISCUSSION

Leukemias constitute the vast majority of childhood HM, and the most common of these is ALL 9. In this
study, the majority of the children with HM were ALL patients, which agrees with previous studies. Oral
health can adversely affect the QoL of adults and children, and their families. 10The SOHI has been used to
obtain information about the oral care habits and QoL of individuals varying in age, ethnicity, and socio-
cultural and health status11. In this study, the SOHI was higher in the HM group than the control group,
despite similar sociocultural and economic conditions; the difference may have been related to treatment
complications, such as mucositis, saliva volume and swallowing difficulties, along with poorer self-care in
children with HM12, 13 .OHRQoL is an important public health issue with physical and psychological impli-
cations. OHRQoL differs among communities and ethnic groups, depending on the level of awareness of its
importance and access to treatment14.

OHRQoL research has shown utility in studies of diverse populations, including oral cancer patients 15, sleep
apnea patients 16, toddlers with early childhood caries17, and children with craniofacial anomalies18 .

Various scales, such as the ECOHIS19 and Child Perceptions Questionnaire20 , have been used to determine
OHRQoL in children of various ages from different countries and communities. In particular, the ECOHIS
questionnaire has been widely used to assess the impact of several oral problems on QoL; it has been
frequently been applied in studies of preschool children, and is suitable and reliable for assessing preschool
and elementary school students21 .The original ECOHIS assessed the impact of oral health problems, and
the treatments used to address them, on the QoL of preschool children and their families21 .

The ECOHIS was originally developed in English to determine OHRQoL in preschool children, but has since
been translated into different languages and validated for use in various cultural settings5. The ECOHIS-T
has acceptable validity and reliability22 .

The ECOHIS has been used for aesthetic and functional evaluations of oral tissues, malocclusion 23, dental
trauma, cerebral palsy24 , autism spectrum disorder25, bruxism26 , children with cleft lip and palate, and
HIV-positive and negative children27 . It has also been used to assess the effects of maternal depression
and anxiety on pediatric OHRQoL 28, and to evaluate oral health in patients with head and neck cancers.
Rodrigues et al.16 detected a negative correlation between OHRQoL evaluated by the ECOHIS and bruxism,
while Alencar et al.26 reported that this correlation was mediated by anxiety. In a study conducted by Du
et al. 25, a significant difference was observed in the ECOHIS scores of children with and without cerebral
palsy and autism spectrum disorder. Birunghi et al. 27 detected a significant difference in the ECOHIS score
between children with and without HIV. Costa et al.28 showed that the OHRQoL of mothers with maternal

3
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depression and anxiety was lower compared to healthy mothers. In the present study, no significant difference
was found in total OHRQoL scores between healthy children and those with HM.The incidence of pain was
closer to that reported in other validation studies, which ranged from 15 to 24%13. The rate of pain in
the control and HM groups ranged from 20.1 to 44.8% and was significantly higher in the HM group than
the control group. While the incidence of pain in the control group was comparable with the literature,
the higher incidence in our HM children compared to previous studies may be associated with differences in
the oral complications of treatments or pain perception of the patients, or with the effect of disease on oral
tissues13 .

Du et al.25 conducted a study on healthy children with cerebral palsy and reported significant differences
on all questions, including ones about self-image and social interactions on the CIS of the ECOHIS. In
the present study, hesitancy to smile, and issues with self-perception and social interaction, were observed
significantly more frequently in the HM than control group.

Khari et al. 29 reported that ECOHIS scores were negatively correlated with parental education level.
Similarly, in the present study, education level and the ECOHIS and DMFT/dmft scores were negatively
correlated.

The DMFT/dmft has been used to determine oral health in children and adults with type 1 diabetes mellitus
30, HIV-positive adults, and children receiving antineoplastic treatment31, as well as in studies of fetal alcohol
syndrome32 , ALL and asthma33 , orthodontic anomalies 34, prosthodontic problems35, patients with a short
dental arch35 , patients with high sugar intake36, and tooth brushing habits37 .

Dubey et al. reported that DMFT/dmft scores were higher in children with ALL than in those with type 1
diabetes mellitus or asthma33.

Olczak-Kowalczyk et al. showed that the DMFT/dmft scores during the post-treatment period are higher
than those in children aged 5–18 years during and after antineoplastic CT38 . In the current study, the
DMFT/dmft scores were similar between the healthy and HM groups. This result may be associated with
late complications of antineoplastic treatments and a decrease in patient self-care skills.

When there is a normal occlusal relationship, the primary dentition are parallel to the permanent dentition.
The occlusal relationships of teeth vary during the primary dentition period and are important for early
diagnosis and treatment of malocclusion39. Dentition and dental occlusion status are important oral health
parameters for both milk and permanent teeth. In the current study, the HM group had significantly
more advanced dentition compared to the control group, and a higher incidence of Class 1 dental occlusion.
Although this is advantageous for maintaining good oral health, in this study the difference may have been
due to the age difference between the control and HM groups.

This study had some limitations. First, it was cross-sectional and certain parameters in the HM group could
not be evaluated both before and after treatment. Second, a limited number of patients were included, and
they were all from the same center. Third, the types and doses of CT contrast agents were unknown, as
were the RT dose schedules.

5. CONCLUSION

Improving oral health, and thus OHRQoL, is functionally and psychologically important for children with
HM, and for their parents.

6. CLINICAL RELAVANCE

6.1 Scientific rationale of the study

Oral health of children with hematological malignancies are curicial factor in maintaining general health .
This study also indicates the effect of oral health on quality of life in children with hematological malignancies.

6.2 Principal findings

4
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Oral hygiene was significantly better in the control than HM group.

6.3 Practical implications

Children with hematological malignancies can improve their quality of life if they are under the control of a
dentist together with the diagnosis.
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