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Abstract.

During the past decade the research interest in Oral Health-Related Quality of Life 
(OHRQoL) has been prospering. This study was performed to test the hypothesis that 
young children’s OHRQoL improves after oral rehabilitation under general anaesthesia 
(GA) using a randomized controlled trial design. A further aim was to explore whether 
dental fear also changes. 

Materials and methods:
One hundred and four children (54 boys; mean age 4.08 yr, SD=1.09) who had been 
referred to a specialized clinic in paediatric dentistry were randomly assigned, based on a 
Solomon four-group design, to two treatment (GA)- and two control conditions. The Early 
Childhood Oral Health Impact Scale (ECOHIS) and the Children’s Fear Survey Schedule-
Dental Subscale (CFSS-DS) were used to assess OHRQoL and dental fear, respectively, 
before and after the rehabilitation procedures.

Results:
A 2x2 ANOVA revealed that the total ECOHIS score after GA was more positive in the 
GA group than in the control group. There was no effect found of the pretest and there 
was also no interaction between the pretest and treatment. In the total CFSS-DS scores 
no effects were found. 

Conclusion:
This study shows that the child’s OHRQoL improved after treatment under GA. 
Furthermore, children need guidance in reducing dental fear after treatment under GA.
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Introduction.

Children with severe caries may have to be treated under general anaesthesia (GA). 
The reasons for choosing GA include the extent of the treatment needed or behavioural 
management problems (e.g. due to very young age) [1]. The most important reason 
why parents accept treatment under GA for their child is the failure of several previous 
attempts to carry out dental treatment owing to the child’s dental fear, with pain as a 
second reason [2].
  Several studies have shown improvements in the Oral Health-Related Quality of Life 
(OHRQoL) for children after oral rehabilitation under GA [3-8]. The effects reported 
include less pain experience, improved ability to eat and sleep, and positive social impact. 
Unfortunately, a few open ends remain. No control groups were included in these studies 
so bias cannot be excluded, and it is therefore not known whether the observed effects 
may be ascribed to the actual treatment. Therefore, randomized controlled trials are 
required to assess whether the change in OHRQoL is indeed the effect of the intervention 
rather than an effect of artificially created expectations or of the selection of groups.
  Moreover, studies so far have not included the very young pre-school children since 
research in this group mainly relies on proxy reports and reliable reports are hard to 
obtain [9]. Although the value of a child’s QoL assessment is recognized by clinicians and 
researchers, the impact of a child’s disease and treatment on the family is also important 
to assess [10]. The long-term preventive behaviours of the parents to improve a child’s 
oral health are not necessarily influenced by the treatment under GA, but the parent’s 
readiness to change these preventive behaviours is an important predictor for the child’s 
oral health in the long-term [11]. 
   Just recently PAHEL et al. [12] developed a short questionnaire called the Early Childhood 
Oral Health Impact Scale (ECOHIS) derived from the Child Oral Health Quality of Life 
instrument (COHQoL) developed by JOKOVIC & LOCKER [13-15].  This ECHOHIS 
questionnaire seems to be adequate for the 3-5 yr age group [12, 16]. PAHEL et al. 
already provided evidence for the construct validity, internal consistency and test-retest 
reliability of the ECOHIS in case of parents as informants of their 5-yr-olds. However, 
more research is suggested by PAHEL et al. since I) they only included the parents of 5-yr-
olds and also the parents of younger children should be studied, and II) the discriminative 
properties of the ECOHIS in different clinical populations with known differences in 
clinical diseases need to be further substantiated . Furthermore, LI et al. [17] tested the 
French version of the ECOHIS in pre-school children in a French population and also 
found support for the validity of the scale.
   This study was performed to test the hypothesis that young children’s OHRQoL improves 
after oral rehabilitation under GA using a randomized controlled trial design. A further 
aim was to explore whether child’s dental fear and the parents’ general idea of overall 
well-being and oral health of their child also change. Finally, we hypothesize that taking 
a pre-test does not influence the results. 
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Figure 1. Flow chart

*= The number of children that could be analysed was still variable since those children with too many missing

values were also excluded, see data analysis.

 Figure 1. Flow chart

*= The number of children that could be analysed was still variable since those children with 
too many missing values were also excluded, see data analysis.
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Materials and Methods.
All 223 children, who were referred to a paediatric dentistry specialist clinic between 
April 1, 2007 and June 15, 2007, were screened for eligibility. Treatment under GA 
was considered necessary if the child was of very young age, needed extensive dental 
treatment because of severe caries, showed high dental fear and/or behavioural 
management problems. All children (N=144) for whom treatment under GA was deemed 
necessary, were randomly assigned to one of the four study groups (see study design). 
The random allocation sequence was generated using Statistical Package for the Social 
Sciences 14.0 (SPSS 14.0). Sample size was determined using power analysis. The power 
analysis with a medium effect size of f=0.25, α=0.05 and power set at 0.8 gives a number 
of 179 participants. When the power is set at 0.7, which is still acceptable, the power 
analysis gives a total of 145 participants. Given the stringent study period we choose to 
aim at 40 participants in each group, which would result in a total of 160 participants. 
However, due to non-response and several other issues (see below) not all groups in fact 
included 40 children. The participating specialist clinics were the Stichting Bijzondere 
Tandheelkunde (SBT) and a private specialist clinic, both located in Amsterdam. One 
hundred and forty-four children were found to be in need of GA, but only 104 children 
(50 girls) could be included in the study. Reasons for exclusion were:

not willing to participate after all (withdrawal);•	
screening criteria was a reasonable proficiency of the Dutch language. However, •	
after filling out the questionnaire still some of the parents were found to lack 
sufficient proficiency of the Dutch language; 
age, some older children slipped through the selection. Since the Early Childhood •	
Oral Health Impact Scale (ECOHIS) (12) is relevant for pre-schoolers, only children 
younger than 7 yr were included; 
treatment under GA was rescheduled;•	
forgot to return the questionnaires. •	

(See Figure 1, the flow chart)
Parents were asked to sign a written informed consent after being verbally informed 
about the aims of the study. Children were aged between 2 and 7 yr (mean age when 
parents filled out the form: 4.08 yr, SD=1.09).
   The study was subjected to the ethical rules and guidelines of the Netherlands Institute 
of Dental Sciences and was approved by the Medical Ethical Committee of the VUMC. 

Study design 
When study groups are subject to taking psychometric tests (in this study the Early 
Childhood Oral Health Impact Scale (ECOHIS) and the Children’s Fear Survey Schedule-
Dental Subscale (CFSS-DS)) before undergoing the treatment of interest (in this study 
treatment under GA) the problem arises that study groups are actually subject to two 
interventions, the tests and the treatment. In order to disentangle the effect of pretesting 
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and the effect of treatment on the OHRQoL scores, a Solomon four-group design [18] 
was used. This design necessitates subjects to be randomly assigned to two intervention 
(treatment) groups and two control groups. The Solomon four-group design increases 
generalizability [18]. Using the Solomon four-group design, a treatment effect can be 
identified, just like a pre-test effect. Furthermore, an interaction effect can be traced, that 
is to say if the treatment effect depends on whether or not a pre-test was taken before 
treatment [18].
  Our study design according to the principals of the Solomon four-group design in time:

Parents of children in Group 1 (Treatment, post-test only) were informed by phone •	
about the study three wk after treatment and received the questionnaires a week 
later by mail. 
Parents of children in Group 2 (Treatment, pre- and post-test) were informed about •	
the study before treatment and filled out the questionnaires before treatment and 
also got the questionnaires by mail a month after treatment.
Parents of children in Group 3 (Control, post-test only) were informed about the •	
study before treatment and filled out the questionnaires before treatment (control, 
post only).
Parents of children in Group 4 (Control, pre- and post-test) were informed about the •	
study at the intake and filled out the questionnaires at the intake and again before 
treatment. 

  Of course, the control groups could not be withheld treatment. The parents of these 
children therefore filled out the questionnaires while their child was on the waiting list for 
GA treatment which was carried out after the study.
  Parents, who got the questionnaires by mail and did not respond, were called at least 
twice to remind them of the questionnaires. If the questionnaires were not available 
anymore, new questionnaires were sent with a request to fill them out. 

Measurements
To assess children’s OHRQoL the Early Childhood Oral Health Impact Scale (ECOHIS) 
was used. The ECOHIS is recently developed by PAHEL et al. [12] and consists of 13 
items relevant for pre-schoolers, thus children in the age of 3-5 yr. The selected items are 
based on part of the Child Oral Health Quality of Life instrument (COHQoL) developed 
by JOKOVIC & LOCKER [13-15]. The items of the ECOHIS were to be answered with a 
score 0-4: never (0); hardly ever (1); occasionally (2); often (3); very often (4). Also a Don’t 
know option was included. The total score thus range from 0-52.
  Two general questions were included concerning oral health and general well-being 
[13-15]. The first general question “How would you rate the health of your child’s teeth, 
lips, jaws and mouth?” could be answered on a 5-point scale as excellent, very good, 
good, fair or poor (score 1-5). The second general question “How much is your child’s 
overall well-being affected by the condition of his/her teeth, lips, jaws or mouth?” had 
response options on a 5-point scale: not at all, very little, some, a lot or very much (score 
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1-5). At the post-test the general questions asked about the changes in oral health or 
(affected) well-being using a 3-point scale: stayed the same, changed a little or changed 
a lot (score 1-3). 

The Dutch version of Children’s Fear Survey Schedule-Dental Subscale (CFSS-DS) was 
used to assess child dental fear. The CFSS-DS is developed by CUTHBERT & MELAMED 
[19] as a shorter revised version of the Fear Survey Schedule for Children (FSS-FC) [20] to 
obtain a special dental fear questionnaire for children. Total scores range from 15 to 75, 
since it consists of 15 dentistry-related items, which can be scored on a 5-point scale (1 = 
not afraid, to 5 = very afraid). A division can be made in fearfulness: a ‘non-clinical range’ 
group (score below 32), a ‘borderline’ group (score 32-38) and a ‘clinical range’ group 
(score 39 and higher) [21]. The borderline group is considered to be at risk of developing 
high dental fear or phobia [21]. The CFSS-DS has proved its value in several countries, the 
validity, test-retest reliability and internal consistency are satisfactory [21-25]. 

Data analysis.
Subjects were excluded from analysis when more than 30% of the responses on the 
ECOHIS were “Don’t know” and/or missing. When less than 30% was “Don’t know” 
and/or missing, the “Don’t know” responses and missing values were replaced by the 
mean item score of the child. Scores were only included if the CFSS-DS was completed 
with less than 30% missing values (4 items or less). Missing values were replaced by item 
mean values. Mean age and gender distribution across groups were calculated, as were 
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Table 1. Mean ECOHIS scores for the different groups.

Pre-test Post-test

ECOHIS-total score

Intervention

(General

anaesthesia)

ECOHIS-total score

Mean SD N Mean SD N

Group 1 X 6.30 
‡

7.30 16

Group 2 12.89 6.39 27 X 7.38
 ‡

6.97 22

Group 3 12.85
 §

8.19 29

Group 4 12.54 8.71 24 14.72
 §

10.65 23

Table 1.  Mean ECOHIS scores for the different groups.

SD, standard deviation. The ECOHIS score of the treatment groups (‡) is significantly lower 
than the ECOHIS score of the control groups (§), so treatment under general anaesthesia has 
effect on the ECOHIS score.
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the mean scores for the ECOHIS and CFSS-DS per group. To test the hypothesis that scores 
of the treatment groups were more positive than the control groups independent-samples 
t-tests, Chi-Square tests and Mann-Whitney tests were used. For the Solomon four-group 
design: the presence of main effects (treatment and pre-test) and a possible interaction 
effect (pre-test with treatment) was evaluated with a 2x2 analysis of variance (ANOVA).

Results.
Division across groups.
Of the 104 children included (mean age 4.08 yr, SD=1.09 ) 83.7% had a Dutch nationality, 
9.6% was from another nationality (mostly from Morocco and Turkey) and 6.7 % did not 
indicate their child’s nationality. Questionnaires (first time, N=103) were filled out by the 
mother in 65 % of the cases, by the father in 28% of the cases, by both parents in 4% and 
by others (e.g. caregiver) in 3%.
  The division across groups was group 1: 16 children (6 boys), group 2: 30 children (18 
boys), group 3: 30 children (15 boys) and group 4: 28 children (15 boys). Mean total 
scores for each group at all measurement times can be found in Table 1 (ECOHIS) and 
Table 2 (CFSS-DS). 
  Dutch children did not differ statistically significantly from  children with another or 
unknown nationality with respect to the mean total ECOHIS or CFSS-DS scores at the 
pre-test and at the post-test (p>0.05).

Main effect of treatment and pretest and pretest/treatment interaction effect.
A 2x2 ANOVA revealed a treatment effect indicating a lower (more positive) total ECOHIS 
score for the treatment groups compared to the control groups (F1,86=14.43,  p<0.001). 
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Table 2. Mean CFSS-DS scores for the different groups.

Pre-test Post-test

CFSS-DS-total score

Intervention

(General

anaesthesia)

CFSS-DS-total score

Mean SD N Mean SD N

Groups 1 X 31.12 11.88 14

Groups 2 36.40 13.37 25 X 37.76 11.60 20

Groups 3 38.47 16.55 29

Groups 4 44.30 19.21 23 42.61 13.43 23

Table 2.  Mean CFSS-DS scores for the different groups.

SD, standard deviation.
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The pre-test had no effect on the ECOHIS score (F1,86=0.65,  p=0.42), nor was an interaction 
of pre-test and treatment found (F1,86=0.05,  p=0.83). For the CFSS-DS scores no effects 
were found for treatment (F1,82=3.83,  p=0.054) or for pre-test (F1,82=2.99,  p=0.09).
  We may add that when the older children (N=9) were included results did not change.
Two general questions: parental ratings of oral health and overall well-being.
Mann-Whitney tests showed statistically significantly more positive parental ratings of 
oral health for the treatment group (group 1) than for the control group (group 3) (Z=-
2.70, N=43, p=0.007), but not for overall well-being (Z=-0.23, N=43, p=0.82) (Table 3). 
Regarding the second time the general questions were answered (group 2 and group 4) 
Chi-Square tests showed significant changes for oral health (X2= 8.36, df=2, p=0.02), but 
again not for overall well-being (X2= 3.43, df=2, p=0.18).

Discussion.
The main result of the present study is that dental treatment under general anaesthesia 
does improve young children’s Oral Health-Related Quality of Life. Stated differently, 
positive changes in young children’s OHRQoL are elicited by dental rehabilitation under GA.
  Since significant changes in children’s dental fear score before and after treatment 
were not found [16, 26], the need for behavioural therapy after treatment under GA 
is highlighted, especially since the children’s pre-test CFSS-DS scores were in the 
‘borderline’- and ‘clinical range’ group. 
  Minor differences between the groups could also be the result of the measurement 
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Table 3. Parental ratings of oral health and (affected) overall well-being of the child for the

first and the second time.

Rating:

Pre-test:

Group 1

(treatment)

Pre-test:

Group 3

(control)

Rating:

Post-test:

Group 2

(treatment)

Post-test:

Group 4

(control)

Oral Health % % Oral Health % %

Excellent 6.7 3.6 Stayed the same 38.9 84.2

Very good 13.3 3.6 Changed a little 27.8 10.5

Good 33.3 10.7 Changed a lot 33.3 5.3

Fair 40.0 42.9

Poor 6.7 39.3

Total 100.0

(N=15)

100.0

(N=28)

100.0

(N=18)

100.0

(N=19)

Overall well-

being

(affected)

% %

Overall well-

being

(affected)

% %

Not at all 26.7 39.3 Stayed the same 50.0 78.9

Very little 46.7 17.9 Changed a little 27.8 10.5

Some 0.0 25.0 Changed a lot 33.3 10.5

A lot 26.7 17.9

Very much 0.0 0.0

Total 100.0

(N=15)

100.0

(N=43)

100.0

(N=18)

100.0

(N=19)

Table 3.  Parental ratings of oral health and (affected) overall well-being of the child for the 
first and the second time. 
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time at which questionnaires were filled out. It is probable that less commitment existed 
in group 1 since the parents only filled out post-test questionnaires and were, at that 
time, no longer in the treatment cycle anymore. And, since the control groups could 
not be withheld treatment these parents filled out the questionnaires at intake and/or 
before treatment under GA, which might have caused an increased awareness among the 
parents. Relatively low mean ECOHIS scores were found with relatively large standard 
deviations for all groups, before and after treatment. This was also seen in a former study 
[16] using the Child Oral Health Quality of Life instrument (COHQoL). However, the 
mean total ECOHIS scores of the clinical sample in the study of LI et al. [17] were even 
somewhat lower. Therefore, the relevance of the ECOHIS score should be studied in 
further research. 
  Attrition of the study groups seems to be a problem mainly related to groups 1 and 3. 
A possible reason is the strict age criteria which caused a drop-out , especially in group 
1, after randomization. Also treatment rescheduling caused loss of participants, however, 
this is a consequence of the stringent study period and unfortunately appointments are 
rescheduled on a daily basis in dental practices. 
  The general question about oral health was differently rated by the parents of the 
treatment group compared to the control group, but the parental rating covering overall 
well-being was not rated differently. Parents might not consider oral health to affect 
the overall well-being as much as clinicians do [6]. ACS et al. [5] already mentioned 
that even when people know what the consequences of poor oral health are and even 
when they are satisfied with the outcomes of GA and have perceived the availability of 
a valued and effective intervention like GA, these people may still consider the need to 
actively participate in one’s own healthcare, or the health care of one’s child unnecessary 
or immaterial. Therefore, the raising of parents’ awareness about how their child’s oral 
health may affect the overall well-being should receive even more attention than it has 
received until now.

Conclusion.
To conclude, this study shows an improvement of the child’s OHRQoL after dental oral 
rehabilitation under GA. Since child dental fear is still present after treatment under GA, 
or is likely to develop, behavioural therapy after treatment using GA is desirable and 
recommended. 
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