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Abstract

Objectives To assess the health- and oral health-related

quality of life of preschool children with cerebral palsy

(CP) and to determine their inter-relationship between the

two quality of life measures.

Methods A total of 144 preschool children with and

without CP were invited to participate in the case–control

study. Health-related quality of life was assessed by the

Pediatric Quality of Life Inventory Version 4.0 (PedsQL
TM

4.0) and oral health-related quality of life by the Early

Childhood Oral Health Impact Scale (ECOHIS). Differ-

ences in PedsQL
TM

4.0 and ECOHIS scores were deter-

mined between the groups, and correlation between

PedsQL and ECOHIS were explored.

Results Significant differences in overall scores of Peds-

QL
TM

4.0 (P \ 0.001) and in overall scores of ECOHIS

(P \ 0.05) were apparent between the two groups. In terms

of health- and oral health-related quality of life, preschool

children with CP fared worse than the age–gender-matched

control group. There was a positive albeit weak correlation

(r = 0.203, P \ 0.05) between PedsQL
TM

4.0 and ECOHIS

scores.

Conclusions Differences in health- and oral health-rela-

ted quality of life exist among preschool children with CP.

Correlation between health- and oral health-related quality

of life could at best be described as weak.

Keywords Cerebral palsy � Health-related quality of life �
Oral health-related quality of life

Introduction

Cerebral palsy (CP) is the term used to describe a group of

disorders, which affect movement and posture, causing

activity limitation, that are attributed to non-progressive

disturbances that occurred in the developing fetal or infant

brain [1]. The true worldwide prevalence and incidence of

CP are unknown, which in part relates to the fact that CP

often goes undiagnosed until early childhood. The preva-

lence of CP among live births has been estimated to be 2.1/

1000 in Europe [2] and 3.6/1000 in the United States of

America [3]. In China, the incidence of CP among children

aged 1 to 6 is 1.9/1000 [4]. It has been suggested that

between 70 and 80% of CP cases can be attributed to

prenatal factors, such as hypoxia; with birth asphyxia being

responsible for only a small number of cases (approxi-

mately 10%); with the remainder being attributed to

identifiable postnatal conditions [5].

Cerebral palsy is associated with numerous general health

issues, because gross motor function is affected to a varying

extent; usually presenting with asymmetric gross motor

function or unusual muscle stiffness or floppiness [6]. Sev-

eral medical complications are associated with this,

including spasticity, joint contractures, hip dislocation, and

spinal disorders [7]. Gastrointestinal problems are also

common and include dysphagia, gastroesophageal reflux,

gastritis, chronic pulmonary aspiration, and constipation [8,

9]. Epilepsy, visual impairment, hearing loss, and intellec-

tual disability are also frequently encountered sequelae [7].

The oral manifestations associated with CP are changes

in the structure of the orofacial region, development of
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parafunctional habits, which include swallowing and

drooling problems; the affected individual also experience

difficulties in maintaining acceptable levels of oral hygiene

[10]. A better understanding of how the various general

health-related issues affect the daily lives of CP children by

using health-related quality of life (HRQoL) assessments

has proven to be of value to health care workers [11].

However, to date no assessment of oral health-related

quality of life (OHQoL) has been undertaken among chil-

dren with CP. Assessment of OHQoL would be valuable to

draw attention to how oral health-related issues affect the

daily lives of children with CP. In addition, it would

facilitate comparing their OHQoL with other child popu-

lations, including other special needs groups, so as to pri-

oritize oral health care measures.

This study aimed to assess and compare health- and oral

health-related quality of life among preschool children with

and without CP and to determine the correlation between

health- and oral health-related quality of life assessments.

Materials and methods

Sample

The sampling frame for this study was the complete list of

Special Child Care Centers as identified from the Gov-

ernment Social Welfare Department, Hong Kong Special

Administrative Region (HKSAR), China. Thirty-three

centers were identified, among which 23 centers had pre-

school children diagnosed to have CP (5 in Hong Kong

Island, 5 in Kowloon, 13 in New Territories). In total, 94

children were identified from the 23 centers, and their

parent(s)/primary care givers were invited to participate in

the study. As a control group, an age and gender-matched

sample of preschool children from mainstream preschools

in the geographical areas were recruited. The study was

approved by Institutional Review Board of Ethics (IRB

HKU: UW 08-448). The sample required for the study was

based on the size necessary to assess correlation between

HQoL and OHQoL agreement on the assumption that it

would be weak (r = 0.30 or less). Consequently, with at

0.05 and ß at 0.2, a sample size of at least 84 subjects was

deemed to be required to have 80% power.

Data collection

Health-related quality of life was assessed using the Chi-

nese version of the Pediatric Quality of Life Inventory,

PedsQL Version 4.0 [12], which consists of 23 items,

covering four domains: physical functioning (8 items),

emotional functioning (5 items), social functioning

(5 items), and school functioning (5 items). The responses

to each item are scored on a 5-point Likert scale to assess

the frequency of an event occurring (0-never, 1-almost

never, 2-sometimes, 3-often, 4-almost always). Scores for

individual domains are then derived by computing

responses to items within the domain, and an overall score

is subsequently obtained by summating the responses to all

items (score 0–92). A higher score indicates poor health-

related quality of life.

Oral health-related quality of life was assessed using the

Chinese version of the Early Childhood Oral Health Impact

Scale (ECOHIS) [13]. The ECOHIS consists of 13 items,

covering 6 domains: child symptoms domain (1 item), child

function domain (4 items), child psychological domain

(2 items), child self-image/social interaction domain

(2 items), parent distress domain (2 items), and family

function domain (2 items). Responses to each item are

scored on a 5-point Likert scale to assess the frequency of an

event occurring (1-never, 2-hardly ever, 3-occasionally,

4-often, 5-very often). Scores for individual domains are

derived by computing the responses to items within the

domain, and an overall score is obtained by summating

responses to all items (score 13–65); a higher score indicates

poor oral health-related quality of life.

Questionnaires of The PedsQL
TM

4.0 and ECOHIS

attached with informed consent were self-completed by

primary care givers and blind of clinical examinations.

Data analysis

The PedsQL
TM

4.0 and ECOHIS were commuted using SPSS

for Windows version 16.0. Variations in PedsQL
TM

4.0 and

ECOHIS between the CP and the non-CP groups were

assessed using Mann–Whitney U test (a non-parametric

equivalent to the t-test). The magnitude of the statistical

difference was determined by calculating effect sizes (ES)

for non-parametric data [14]. Correlations between the

PedsQL
TM

4.0 and ECOHIS scores were explored by deter-

mining Spearman’s correlation coefficient.

Results

Response rate and profile

Most of the parents and care givers who had children with

CP (78.7%, 74/94) gave their consent for their child to

participate in the study. Two parents failed to complete the

quality of life assessments and were excluded from the

analysis, bringing the overall response rate to 76.6%. The

mean age of the children was 56 ± 12 months (range from

30 to 77 months), of whom 54% were boys. The charac-

teristics of the participants with CP are presented in

Table 1. An age and gender-matched control group of
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123



preschool children from mainstream preschools was also

recruited. There was no statistically significant difference

in the gender or age of the two groups (P [ 0.05). Family

income levels were comparable between the groups: study

group (23.6% 17/72 had a family income level of

HK$20,000 or above) versus control group (16.7%; 12/72

had a family income level HK$20,000 or above). Likewise,

parental educational attainment (highest level of formal

education among the parents) was similar between the

study and control group (study group 81.9% 59/72 attained

high school qualification or above, versus 93.0% 67/72

attained high school qualification or above in the control

group).

Significant differences (P \ 0.001) in overall PedsQL
TM

4.0 scores were apparent between the two groups (Table 2).

In addition, there were significant differences in the Peds-

QL
TM

4.0 sub-domain scores of physical functioning (P \
0.001); emotional functioning (P \ 0.001); social func-

tioning (P \ 0.001); and school functioning (P \ 0.001).

The effect size [15] difference in the overall PedsQL
TM

4.0

score was 1.65; 1.87 for physical functioning, 0.84 for

emotional functioning, 1.29 for social functioning, and 1.17

for school functioning.

Table 3 displays the mean ECOHIS scores for the CP and

control groups. Significant differences in overall ECOHIS

scores were apparent between the two groups (P \ 0.05).

The effect size difference in overall ECOHIS score was 0.55.

In addition, there were significant differences in ECOHIS

sub-domain scores of child impact score (P \ 0.05), child

function domain (P \ 0.05), child psychological domain

(P \ 0.05), and parent distress domain (P \ 0.05), with

effect size of 0.50, 0.56, 0.34, 0.46, respectively.

Correlation between PedsQL
TM

4.0 score and ECOHIS

scores was calculated based on 72 CP subjects and 72 age-

and gender-matched control subjects, which identified a

significant relationship (r = 0.203, P = 0.015) between

PedsQL
TM

4.0 score and ECOHIS scores (Table 4). Across

the sub-domains of the two measures, the correlation ran-

ged from 0.007 to 0.236. The strongest correlation was

between the physical functioning sub-domain of PedsQL
TM

4.0 and the child impact score sub-domain of ECOHIS.

Discussion

The response rate to this study was high indicating the

feasibility of employing HQoL and OHQoL assessments

among special needs groups. The mean PedsQL score of

43.39 was indicative of considerable adverse effects on

HQoL compared to what has been previously reported in

other preschool child populations [non-CP] [16, 17].

Moreover, in our study there was a statistically significant

difference in PedsQL scores between the CP group and the

control group of mainstream preschool children, indicating

that preschool children with CP in Hong Kong are more

compromised physically, emotionally, and socially. The

magnitude of the statistical difference in overall PedsQL

scores and across the domains can be considered to be large

([0.80).

The mean ECOHIS score among the CP group was 19.03,

which is higher than that has been identified in other pre-

school children assessments [18, 19]. Moreover, compared

to the control group of preschool children in our study, there

was significant difference in the overall ECOHIS sores, the

sub-scale of child impact, and the sub-domains of child

Table 1 The characteristics of the 72 preschool children with cere-

bral palsy

Characteristics Classification N %

Type of motor impairment Spastic 44 61.1

Non-spastic 28 38.9

Topographic classification Monoplegia 1 1.4

Hemiplegia 10 13.9

Diplegia 15 20.8

Quadriplegia 40 55.6

Unclassified 6 8.3

Gross motor function classification system

(GMFCS)[24]

Level I 7 9.7

Level II 12 16.7

Level III 8 11.1

Level IV 10 13.9

Level V 33 45.8

Unclassified 2 2.8

Table 2 Comparison of PedsQL among preschool children with and without cerebral palsy

PedsQL Score Possible range Floor effect Ceiling effect Mean (SD) P value Effect size

CP Non-CP CP Non-CP CP Non-CP

Overall 0–92 8% 22% 0% 0% 43.29 (22.20) 13.75 (12.03) \0.001 1.65

Physical functioning 0–32 11% 56% 11% 0% 18.50 (10.97) 2.89 (4.33) \0.001 1.87

Emotional functioning 0–20 18% 44% 0% 0% 6.14 (4.15) 2.99 (3.30) \0.001 0.84

Social functioning 0–20 14% 39% 0% 0% 8.56 (4.73) 3.22 (3.42) \0.001 1.29

School functioning 0–20 13% 24% 3% 0% 10.10 (5.55) 4.65 (3.56) \0.001 1.17

Qual Life Res (2010) 19:1367–1371 1369
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function and child psychology. The magnitude of the sta-

tistical difference in overall ECOHIS scores and across the

domains can be considered to be medium (around 0.5) [20].

In terms of family impact, children with CP had higher mean

scores than the normal preschool children who were of

borderline significance. Of note was that the parents of CP

children reported higher parental distress, because of their

children’s oral health than did the parents of non-CP pre-

school children suggesting that the oral features associated

with CP cause the parents considerable upset. It would be

useful to conduct further studies among CP children in other

global settings to facilitate comparisons of OHQoL in dif-

ferent communities. Furthermore, it would be useful to

compare the findings of this study with other special needs

communities to distinguish whether OHQoL is more com-

promised among children with CP or not; this would aid in

the prioritization of oral health care measures for special

needs patients.

A possible limitation of this study is that consideration

of subject’s clinical oral health assessment was not

undertaken. If it plausible that clinical oral health status

may account for some of the difference in HQoL and

OHQoL between the CP and non-CP group. However,

there is a general consensus that oral clinical parameters

are not necessarily correlated with subjective views of oral

health [21]. An additional limitation of the study is that the

samples were matched for age and gender only; other

socio-demographic factors (family educational attainment/

income) may have influenced HQoL and OHQoL values

[22]. Nevertheless, there was no significant difference in

parental educational attainment or family income between

the two groups that were studied.

There was a significant correlation between HQoL as

assessed by PedsQL and OHQoL as assessed by ECOHIS;

but the strength of this correlation (Spearman’s correla-

tion \ 0.30) could at best be described as weak [23]. This

Table 3 Comparison of the ECOHIS scores among preschool children with and without cerebral palsy

ECOHIS whole score Possible range Floor effect Mean (SD) P value Effect size

CP Non-CP CP Non-CP

Overall 13–78 35% 40% 19.03 (6.36) 16.10 (4.09) 0.016* 0.55

Child Impact 9–54 39% 49% 13.03 (4.38) 11.15 (3.03) 0.017* 0.50

Child symptoms domain 1–6 75% 61% 1.39 (0.76) 1.58 (0.85) 0.090 –

Child function domains 4–24 54% 68% 7.25 (4.46) 5.28 (2.13) 0.015* 0.56

Child psychological domain 2–12 74% 88% 2.60 (1.13) 2.26 (0.82) 0.032* 0.34

Child social interaction domain 2–12 94% 90% 2.15 (0.78) 2.22 (0.74) 0.346 –

Family impact 4–24 58% 68% 6.00 (2.93) 4.94 (1.62) 0.059 –

Parent distress domain 2–12 60% 74% 3.26 (1.74) 2.58 (1.12) 0.022* 0.46

Family function domain 2–12 74% 83% 2.74 (1.46) 2.36 (0.89) 0.127 –

* P \ 0.05

Ceiling effect 0%

Table 4 The correlation values between the ECOHIS and PedsQL measures

ECOHIS and sub-domains PedsQL and sub-domains

Overall Physical functioning Emotional functioning Social functioning School functioning

Overall 0.203* 0.246** 0.220** 0.185* 0.109ns

Child impact 0.196* 0.236** 0.211* 0.182* 0.105ns

Child symptoms 0.074ns 0.058ns 0.193* 0.086ns 0.018ns

Child function 0.150ns 0.181* 0.104ns 0.169* 0.088ns

Child psychological 0.185* 0.221** 0.188* 0.126ns 0.125ns

Child social interaction 0.009ns 0.008ns 0.051ns 0.007ns -0.028ns

Family impact scale 0.135ns 0.166* 0.162ns 0.141ns 0.053ns

Parent distress domain 0.202* 0.223** 0.218** 0.205* 0.112ns

Family function domain 0.055ns 0.107ns 0.077ns 0.021ns 0.013ns

ns P [ 0.05; * P \ 0.05; ** P \ 0.01; *** P \ 0.001
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suggest that inclusion of OHQoL measures can provide a

more comprehensive assessment of impact of health status

on QoL, by considering oral health impacts as well since

HQoL and OHQoL, as this study demonstrated is poorly

correlated. This suggests that HQoL assessments in them-

selves do not provide an adequate assessment of OHQoL

and that there is a need to consider the inclusion of OHQoL

to facilitate separate assessment of the oral health effects

associated with CP. This study draws attention to the dif-

ference not only in HQoL but also OHQoL among children

with CP. It is intended to raise awareness of oral health

problems among special needs group and its impact on

QoL. It would be useful in future studies to investigate the

sensitivity of ECOHIS with respect to classification of CP,

where adequate numbers exist within each sub-category.

Conclusions

In conclusion, this study provided an assessment of HQoL

(using PedsQL) and OHQoL (using ECOHIS) for pre-

school children with CP in Hong Kong. These assessments

are useful reference values for HQoL and OHQoL of

children with CP. The HQoL and OHQoL were signifi-

cantly more compromised among children affected by CP

than for preschool children without CP, highlighting the

effects that CP has on general and oral health. The PedsQL

had a weak correlation with ECOHIS indicating that HQoL

assessment may be inappropriate for capturing OHQoL

attributes, and this thus supports the need to include sep-

arate OHQoL assessments for children with CP.
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