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Abstract
Purpose: The purpose of this study was to investigate the effects of early childhood caries
(ECC) on children’s oral health-related quality of life (QOL) before and 4 weeks after its
treatment, as assessed by the children themselves as well as by their parents/guardians.
Methods: This study had a longitudinal intervention design. Sixty-nine children diag-
nosed with ECC and 43 children without caries (combined children’s mean age=50.4
months; range=22 to 70 months) and their parents/guardians responded to face-to-face
administered surveys before a dental treatment was started (baseline assessment). Thirty-
seven children with ECC completed dental rehabilitation. Four weeks after the treatment
was completed, these 37 children as well as their parents/guardians responded to a sec-
ond survey (follow-up assessment).
Results: The results show that children with ECC have significantly lower oral health-
related QOL than children without ECC as assessed both by the children and the parents/
guardians at baseline. The children with ECC who received dental treatment had a sig-
nificantly improved oral health-related QOL at the follow-up assessment when compared
with their baseline measurement as measured both with the children’s self-ratings of oral
health-related QOL and the parents’/guardians’ perception of their child’s oral health-
related QOL.
Conclusions: ECC and its treatment affect children’s oral health-related QOL in a sig-
nificant way. Oral health-related QOL can be assessed validly and reliably both in
self-reports from children as young as 36 months of age as well as by asking parents/
guardians about their perceptions of their child’s oral health-related QOL. (Pediatr Dent.
2003;25:431-440)
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Despite the United States’ high-ranking affluence,
the abundance of State and Federal funding, wide-
spread community fluoridation of water and the

perceived improvements in general and oral health aware-
ness, dental caries continues to plague children, unabated.
Dental caries is the single most common chronic childhood
disease; it is 5 times more common than asthma, 7 times
more common than hay fever, and 14 times more com-
mon than chronic bronchitis.1,2 According to statistics from

the years 1988 to 1994, dental caries affects 18% of young
children aged 2 to 4 years, 52% of children aged 6 to 8
years, and 61% of adolescents by the age of 15 years in the
United States.3 The percentage of untreated dental decay
is 16% in young children aged 2 to 4 years, 29% in chil-
dren aged 6 to 8 years, and 20% in adolescents by the age
of 15 years in the United States.3

In the year 2000, the first US Surgeon General’s report
on oral health revealed profound oral health disparities in
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the US population related to socioeconomic status, age, sex,
race/ethnicity, and medical status.1 Children at high risk
of dental disease are those from low-income and/or
underrepresented minority families, and children with spe-
cial health care needs.4

Early childhood caries (ECC) is a relatively new term
that encompasses all dental caries occurring in the primary
dentition of young children from birth to 71 months of
age.5,6 Over the past 40 years, this pattern of disease has
been referred to as labial caries, caries of incisors, rampant
caries, nursing bottle caries, and baby bottle tooth decay.7

ECC is defined as the presence of 1 or more decayed
(noncavitated or cavitated lesions), missing (due to caries),
or filled surfaces in any primary tooth. The term severe early
childhood caries (S-ECC) is used to refer to “atypical,”
“progressive,” “acute,” or “rampant” patterns of decay. The
diagnosis of ECC or S-ECC is dependent on the age of the
child and extent of caries experience (decayed, missing, and
filled tooth surfaces).6

In 1976, Davis argued that oral disease has only mini-
mal relevance for a person’s life.8 This notion has been clearly
challenged by recent research demonstrating the conse-
quences of dental disease in children (see the overview by
Inglehart, Filstrup, and Wandera).9 The consequences of
ECC include a higher risk of new carious lesions,10-13 hospi-
talizations and emergency room visits,14-17 increased
treatment cost and time,18,19 delayed or insufficient physical
development (especially in the child’s height and/or
weight),20,21 loss of school days and increased days with re-
stricted activity,22-24 and a diminished ability to learn.25-28

More recently, research started to demonstrate the im-
pact of severe dental caries and its rehabilitation on a
child’s quality of life (QOL).29-31 In 1999, Low et al
showed the effect of severe caries on the QOL in young
children as assessed by the child’s parent/guardian.29 In
2001, Acs et al studied the perceived outcomes and pa-
rental satisfaction following dental rehabilitation of
children with caries under general anesthesia.30 Both stud-
ies showed that parents perceived an improvement in their
child’s QOL following comprehensive dental rehabilita-
tion under general anesthesia. These improvements
pertained to the child having less pain and improved abili-
ties to eat and sleep. In 2002, Thomas and Primosch
showed that, while the rehabilitation of ECC led only to
a slight nonsignificant increase in the mean percentile of
the children’s weight, it led to a significant improvement
of the children’s QOL as reported by their parents.31

Three considerations are the basis for this follow-up
study on these 3 earlier studies. First, it seems important
to explore whether children themselves perceive their own
QOL as impaired by ECC and whether they themselves
are able to communicate their own oral health-related QOL
reliably and validly to adults. This study was, therefore,
designed to assess both the child’s self-reported oral health-
related QOL as well as the parent’s/guardian’s perception
of their child’s oral health-related QOL. Second, immedi-

ately following dental rehabilitation, a child and parent/
guardian may be tuned into the fact that the child’s dis-
ease was treated and thus evaluate the child’s oral
health-related QOL in an optimistic manner despite the
fact that a clear improvement may only follow consequently
over a period of time. To assess the child’s actual oral
health-related QOL after dental rehabilitation, this study
measured the child’s self-reported oral health-related QOL
and the parent’s/guardian’s proxy assessment of the child’s
oral health-related QOL 4 weeks after the dental rehabili-
tation when the child had returned to life’s routines. Third,
careful methodological considerations were given as to how
oral health-related QOL should be measured. Following
the lead of studies on adults’ oral health-related QOL, this
study used multidimensional scales to assess oral health-
related QOL.32 These scales, the Michigan Oral
Health-related QOL Scales–Version C (child) and Version
PG (parent/guardian), assess children’s oral health-related
QOL by including not only items concerning functional
aspects and pain/discomfort, but also psychological aspects
such as “Do you like your teeth?” and social aspects such
as “Do kids make fun of your teeth?”

The inclusion of psychological and social aspects of oral
health-related QOL goes beyond including the functional
and pain aspects of oral health-related QOL that were ad-
dressed in earlier studies.29-31 Additional thought was given
to the answer format of the parent/guardian scale. The par-
ent/guardian scale gives the parents/guardians an
opportunity to respond on 5-point answering scales. These
graded responses capture the parents’/guardians’ responses
in a differentiated manner and allow the use of higher-level
statistical analyses.

In summary, the objectives of this study were to assess
the effects of ECC on oral health-related QOL as reported
by the children themselves as well as by their parents/guard-
ians, to explore how the treatment of ECC affects the child
patient’s oral health-related QOL after they return to their
“normal” life, and to develop multidimensional and dif-
ferentiated scales for measuring children’s self-reported oral
health-related QOL as well as their parent’s/guardian’s
proxy reports of their child’s oral health-related QOL.

Methods

Survey design

This study was an intervention study that addresses how
ECC and the treatment of ECC affect children’s oral
health-related QOL and parents’/guardians’ perceptions of
their child’s oral health-related QOL. The research was
conducted at the Pediatric Dental Clinic at Mott Children’s
Health Center (MC) in Flint, Mich, and at the Children’s
Clinic at the University of Michigan School of Dentistry
(UM) in Ann Arbor, Mich. Both the Mott Children’s
Health Center Institutional Review Board and the Univer-
sity of Michigan Health Sciences Institutional Review
Board approved the research. Children diagnosed with
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ECC (experimental group) and children without caries
(control group) and their parents/guardians participated in
face-to-face interviews before the dental treatment was
started (baseline assessment). Children with ECC then par-
ticipated in full-mouth dental rehabilitation (intervention)
either in 1 appointment under general anesthesia or in sev-
eral appointments under local anesthesia with or without
oral conscious sedation. Four weeks after the completion
of the treatment, children with ECC and their parents/
guardians returned for a follow-up face-to-face interview
(follow-up assessment).

Respondents

One hundred twelve child and parent/guardian pairs were
recruited at the Pediatric Dental Clinic at MC in Flint,
Mich between January 5, 2001 and July 13, 2001, and at
the Children’s Clinic at UM in Ann Arbor, Mich between
June 28, 2001 and October 3, 2001. All children were
healthy (ASA 1) and there were no language barriers for
the children or their parents/guardians. The children
ranged in age from 22 months to 70 months (mean
age=50.4 months). The respondents can be categorized into
3 groups. Group I consisted of 37 children diagnosed with
ECC and their parents/guardians who participated both in
the baseline and the follow-up surveys. Group II consisted

of 32 children diagnosed with ECC and their parents/
guardians who only completed the baseline surveys. Group
III was the control group. It was comprised of 43 caries-
free children in the same age range as the children in the
ECC groups I and II.

To analyze whether children with ECC differ in their
oral health-related QOL from children without ECC and
whether the parents’/guardians’ evaluations of their child’s
oral health-related QOL differ for these 2 groups, the
baseline data of the children and of the parents/guardians
in Groups I and II were combined and compared with the
data of the respondents in Group III. Before the data of
Groups I and II were combined, statistical tests were con-
ducted to explore whether the responses of the children as
well as the parents/guardians in the 2 ECC groups differed
significantly in their oral health-related QOL at baseline.
A t test for independent samples showed that the sum of
the children’s responses to the child scale in Groups I and
II did not differ significantly (t=-0.971; df=30; P=.339;
Figure 1). Additionally, chi-square tests were conducted for
the responses to each single item to analyze whether the
children in the 2 ECC groups differed in their responses
to any of these items at baseline. Not one of the chi-square
tests was significant. Given these results, the responses of

Figure 1. Michigan Oral Health-related Quality of Life Scale–Child
Version. Responses were either “yes” or “no.”

Child Version

Figure 2. Michigan Oral Health-related Quality of Life Scale–Parent/
Guardian Version. Responses were given on a 5-point rating scale
ranging from 1=“strongly disagree” to 5=“strongly agree.”

Parent/Guardian Version
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the children in Groups I and II were combined when ana-
lyzing the relationship between ECC and oral
health-related QOL at baseline. To compare the parents’/
guardians’ responses in Groups I and II, a MANOVA was
conducted with the independent variable ECC and the 2
levels “ECC: baseline and follow-up” vs “ECC: baseline
only” and the 10 dependent variables from the parent/
guardian scale (Figure 2). The main effect was not signifi-
cant (F(10/27)=0.871; P=.570), and none of the 10
univariate tests were significant. Given these results, the
parents’/guardians’ responses in Groups I and II were there-
fore combined when analyzing the baseline data.

Inclusion criteria

The inclusion criteria were developed using the definition
of the 1999 ECC Workshop as a guide.7 The interpreta-
tion and modification of the definition include the use of
the adjusted decayed, missing, and filled surface (dmfs)
scores per age group (rather than the distinction of smooth
surface decay and fissure decay) and the requirement of 1
tooth with pulpal involvement. The inclusion criteria are
the following: dmfs scores greater than the child’s age in
years and at least 1 tooth with pulpal involvement.

Procedures

At each location, the participating staff screened the regu-
larly scheduled child patients for ECC. If the child fulfilled
the criteria, the principal investigator would inform the
parent/guardian about the current study and obtain for-
mal consent for participation. All child and parent/guardian
baseline and follow-up surveys were conducted in face-to-
face interviews. This face-to-face format was chosen because
of the young age of the children and the high rate of illit-
eracy of the parents/guardians that receive care at MC. A
$10 gift certificate to a local toy store was given to each
child at the completion of the 1-month follow-up survey.
If a child and parent/guardian pair missed the follow-up
examination, reminder phone calls were made and/or re-
minder flyers were sent in the mail. Of the 69 ECC
respondents who participated in the study, 37 (54%) com-
pleted both the baseline and follow-up surveys, while 32
(46%) completed only the baseline survey. Of the 32 re-
spondents who completed the baseline survey only, 25
(78%) did not complete treatment as of October 19, 2001,
and 7 (22%) completed the treatment but did not return
for the 1-month follow-up survey.

Measures

Michigan Oral Health-related Quality of Life
Scale–Child Version: The children’s oral health-related
QOL was measured with the Michigan Oral Health-related
Quality of Life Scale–Child Version. This scale was origi-
nally developed as a multidimensional measure of oral
health-related QOL in children 4 years of age and older.
The original scale consisted of 7 items and covered 3 di-
mensions, namely pain/discomfort (“Do your teeth hurt

you now?” “Did your teeth hurt you in the last days?” “Do
your teeth hurt when you eat something hot or cold?”),
functioning (“Is it difficult for you to chew?” “Is it diffi-
cult for you to bite?”), and psychological aspects (“Are you
happy with your teeth?” “Do you have a nice smile?”).
Results of a study with 203 Hispanic migrant worker chil-
dren in northern Michigan (83 girls/120 boys; age range=4
to 16 years of age; mean age=8.18 years) showed that 183
children could answer these questions.33 The reliability of
this earlier scale was 0.54. The items have face validity.

For the purpose of this study on ECC, this original scale
was changed in 2 ways. First, it had to be adapted for use
with younger children. To be able to evaluate if a child was
able to answer the questions, 2 screening questions were
included. These 2 screening questions were:

1. whether a child knew his or her gender (“Are you a
boy or a girl?”); and

2. whether the child knew what a dentist does (“What
does a dentist clean and fix?”).

If the child was able to answer both screening questions
meaningfully, the scale was administered.

Second, in order to assess the social aspect of oral
health-related QOL, 2 additional questions (“Does a hurt-
ing tooth stop you from playing?” “Do kids make fun of
your teeth?”) were added. Given the specific concerns of
patients with ECC, a question concerning sleeping
through the night (“Does a hurting tooth wake you up
at night?”) was added as well.

Michigan Oral Health-related Quality of Life
Scale–Parent/Guardian Version: The development of a
parent/guardian proxy measure of a child’s oral health-re-
lated QOL was based on 3 considerations. First, the child
and the parent/guardian should consider equivalent aspects
of the child’s life when evaluating the child’s oral health-
related QOL. The content of the parent/guardian questions
was therefore matched with the content of the child’s self-
reported questions.

Second, given the cognitive background of adults, the par-
ent/guardian should have a way to respond in a more
differentiated manner than the child. Five-point answering
scales (ranging from 1=“disagree strongly” to 5=“agree
strongly”) were therefore used instead of the “yes/no” response
format that was used for the child version. This interval scale
format allows the use of more sophisticated methods of analy-
ses such as factor analyses and multivariate analyses of variance
(MANOVA) when analyzing the responses.

Third, considering the fact that ECC is most rampant
in socioeconomically deprived populations with lower lev-
els of education, a major effort was made to develop a scale
that required a low level of reading comprehension.1 A first
version of a scale that fulfilled these 3 requirements was
developed and piloted with 50 parents/guardians in an
inner city dental practice in Grand Rapids, Mich. The re-
sults of this first study showed that these parents/guardians
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were able to understand and answer these questions by
using this type of answering scale.

Statistical analyses

Statistical analyses were performed using the SPSS Base
10.0 statistical software program. The children’s responses
to the QOL questions were categorical (yes/no responses)
and single-item analyses were conducted using nonpara-
metric tests (such as the McNemar Test and chi-square
test). The parents’/guardians’ responses were given on five-
point rating scales and were analyzed using MANOVAS.

Results

Overview of respondents

The 112 respondents were nearly evenly divided among the
3 groups (Table 1). The combined groups’ mean age was
50.4 months (4.2 years) and ranged from 22 months to 70
months. Eighty-seven percent of the respondents were re-
cruited from MC while 13% were recruited from UM. The
majority of adult participants were the children’s parents
(94%), while only 6% were grandparents and even fewer
were foster parents (1%). The children with ECC not only
met, but also exceeded the study inclusion criteria with a
combined mean of 25.9 dmf surfaces, 9.3 dmf teeth, and
3.5 teeth with pulpal involvement per child. Of the 37
children who completed full-mouth dental rehabilitation,
62% (N=23) were treated under local anesthesia with con-
scious sedation, 19% (N=7) were treated under local
anesthesia only, and 19% (N=7) were treated under gen-
eral anesthesia in the operating room.

Children’s participation in the baseline surveys

The earliest age in which a child participated in the baseline
survey was 36 months of age (Table 2). Sixty-five percent
of 3-year-old children participated in the child survey (part
1 only=22%; parts 1 and 2=43%), while 35% of 3-year-
olds did not participate in any portion of the survey. The
participation percentages continued to improve with the
4-year-old and 5-year-old children, respectively.

Baseline assessment—oral health-related QOL
before the dental treatment

Child: It was expected that children with ECC would have
significantly lower self-reported oral health-related QOL
than children without caries. The responses to the ques-
tions “Do you like your teeth?” and “Are you happy with
your teeth and smile?” were reversed to achieve unidirec-
tional scales. The “no” response to these 2 questions
indicates negative quality of life, while the “yes” response
indicates negative quality of life for the other 7 questions.
Due to the categorical nature of the children’s responses
to the 9 questions, the individual scores were compared
using chi-square tests for comparison of 2 unrelated
samples. The number “1” was used to represent a child’s

response indicating negative QOL, while the number “0”
was used to represent a child’s response indicating positive
quality of life. As can be seen in Table 3, the children with
ECC have significantly higher percentages of agreement
with all 9 oral health-related QOL questions that indicate
negative QOL than the children in the caries-free control
group at baseline.

*Percentages of responses are determined by using the total number of
respondents in a given group. MC=Mott Children’s Health Center;
UM=University of Michigan School of Dentistry.

Group I* Group II* Group III*
ECC ECC Caries-free
baseline + baseline only control
follow-up

Number (N) 37 32 43

Mean age 52.3 mo 52.8 mo 47.2 mo
(range) (22-70 mo) (28-70 mo) (34-66 mo)

Gender Male–51% Male–41% Male–37%

Female–49% Female–59% Female–63%

Location of MC–81% MC–91% MC–88%
recruitment†UM–19% UM–9% UM–12%

Parent/ Parent–97% Parent–97% Parent–88%
guardian Foster parent–3% Grandparent–3% Grandparent–12%
relationship

Oral health dmfs dmfs dmfs
status 28.7 (6-66) 23.0 (5-44) 0
indicators– dmft dmft dmft
mean 10.0 (3-20) 8.5 (2-14) 0
(range) Pulpal Pulpal Pulpal

involvement involvement involvement
3.8 (1-11) 3.2 (1-7) 0

Table 1. Overview of the Child Respondents in 3 Groups

*Percentages in age demarcations are determined by using the total
number of children in each age bracket across the horizontal.

Parts 1 Only part 1 No questions
and 2 answered answered
answered

All children 55% (N=61) 15% (N=17) 30% (N=34)
(N=112)

Mean child 54.1 mo 48.7 mo 44.0 mo
age (range) (36-70 mo) (36-63 mo) (22-70 mo)

1 y* N=0 N=0 N=1 (100%)
(12-23 mo)

2 y* N=0 N=0 N=9 (100%)
(24-35 mo)

3 y* N=16 (43%) N=8 (22%) N=13 (35%)
(36-47 mo)

4 y* N=28 (68%) N=6 (15%) N=7 (17%)
(48-59 mo)

5 y* N=17 (71%) N=3 (12%) N=4 (17%)
(60-71 mo)

Table 2. Children’s Participation in the Baseline Surveys
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Parent/guardian: It was also expected that the parents/
guardians of children with ECC would perceive their
child’s oral health-related QOL as worse than the parents/
guardians of children without ECC. The parents’/guard-
ians’ responses were given on a 5-point rating scale ranging
from 1=“disagree strongly” to 5=“agree strongly.” The re-
sponses to the statement “My child is happy with his/her
teeth” were reversed to achieve unidirectional scores. A
score of 1 indicated a positive quality of life, while a score

of 5 indicated the most
negative quality of life.
A MANOVA with the
independent variable
“ECC status” (ECC vs
no ECC) and the an-
swers to the 10 oral
health-related QOL
items as dependent vari-
ables showed that the 2
groups of children dif-
fered significantly in their
oral health-related QOL,
as measured by their par-
ents’/guardians’ responses
(F(10/66)=11 .291 ;
P=<.001). As can be seen
in Table 4, the univariate
analyses were also signifi-
cant, indicating that the 2
groups differed signifi-
cantly in their responses to
each of the 10 items.

Given the multidi-
mensional nature of the
scale, indices of the par-
e n t s ’ / g u a r d i a n s ’
perceptions of their
child’s oral health-related
QOL were constructed.
To construct these indi-
ces, a factor analysis of the
10 items was conducted
(Extraction Method:
Principal Component
Analysis; Varimax Rota-
tion Method). The items
loaded on 2 factors. The
items “My child has a
toothache or pain now,”
“My child’s toothache
keeps my child awake at
night,” “My child’s
toothache keeps my child
from playing,” “My
child’s toothache keeps
child from learning at
school,” and “My child

complains about his/her teeth” loaded on factor 1. This fac-
tor was interpreted as the parent’s/guardian’s perception of
how much their child’s oral health status interferes with their
child’s life. An “interference” index was accordingly created
by averaging the parents’/guardians’ answers to these 5 items.
The reliability of this index was Cronbach’s alpha=0.88.
Cronbach’s alpha is a measure of reliability that assesses
whether a survey measures accurately.34 The items “My child
has difficulty chewing,” “My child has difficulty biting hard,”

*The responses were given on a 5-point rating scale ranging from 1=“disagree strongly” to 5=“agree strongly.”
†The responses to the question “My child is happy with his/her teeth” were reversed to achieve unidirectional
scores.
‡ Indices were created by averaging the parent’s/guardian’s answers to the 5 items included in each index.

Questions* Groups I + II Group III P value
ECC (N=69) caries-free

(N=43)

My child has difficulty chewing. 2.47 1.13 <.001

My child has difficulty biting. 2.87 1.08 <.001

My child’s teeth are sensitive to hot or cold. 2.61 1.21 <.001

My child’s teeth are sensitive to sweet food. 2.63 1.21 <.001

My child has a toothache or pain now. 3.37 1.10 <.001

My child’s toothache keeps my child awake at night. 2.29 1.00 <.001

My child’s toothache keeps my child from playing. 1.92 1.00 <.001

My child’s toothache keeps my child from 1.90 1.00 <.001
learning at school.

My child is happy with his/her teeth. (reversed)† 3.39 1.18 <.001

My child complains about his/her teeth. 3.50 1.13 <.001

Interference index (toothache, awake, no play, no learn, 2.60 1.05 <.001
and complain).‡

Function index (chew, bite, hot/cold, sweet, and happy).‡ 2.80 1.16 <.001

Table 4. Parents’/Guardians’ Average Evaluations of Children’s Oral Health-related
QOL in the ECC Groups and the Control Group at Baseline

*The responses to the questions “Do you like your teeth?” and “Are you happy with your teeth and smile?” were
reversed to achieve unidirectional scores.

Questions Groups I + II Group III P value
ECC  (N=69) Caries-free

(N=43)

Do your teeth hurt you now? 62% 3% <.001

Do your teeth hurt when you eat something hot or cold? 68% 12% <.001

Do your teeth hurt when you eat something sweet? 74% 8% <.001

Does a hurting tooth wake you up at night? 53% 0% <.001

Does a hurting tooth stop you from playing? 47% 0% <.001

Is it hard for you to chew and bite? 73% 0% <.001

Do you like your teeth? (reversed–“no”)* 35% 0% <.001

Are you happy with your teeth and smile? (reversed–“no”)* 32% 0% <.001

Do kids make fun of your teeth? 36% 4% <.001

Table 3. Children’s Percentages of Agreement With Items That Indicate Negative
Oral Health-related QOL in the ECC Groups and the Control Group at Baseline
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“My child’s teeth are sen-
sitive to hot or cold,”
“My child’s teeth are sen-
sitive to sweet food,” and
“My child is happy with
his/her teeth (reversed)”
loaded on factor 2. This
factor was interpreted as
parents’/guardians’ per-
ceptions of how their
child’s oral functioning
affects their child’s life.
The “function” index was
created by averaging the
parents’/guardians’ an-
swers to these 5 items.
The reliability of this in-
dex was Cronbach’s
alpha=0.83.

 A MANOVA was performed to test
whether the “interference” and “function” in-
dices of the parents/guardians in the ECC
groups differ significantly from the parents’/
guardians’ indices in the control group. The
main effect of this MANOVA is significant
(F(2/74)=33.696; P=<.001) and the means of
the indices for the 2 groups are in the predicted
direction (Table 4).

Treatment outcomes—baseline assessment vs
follow-up assessment

Child: It was expected that the treatment of
ECC and the elimination of oral disease would
improve a child patient’s self-reported oral
health-related QOL. To test this hypothesis,
a repeated measurement analysis (McNemar
test) was conducted with the baseline and fol-
low-up oral health-related QOL responses of
the children with ECC who completed both
the baseline and the 4-week follow-up surveys
(N=37). As can be seen in Table 5, 8 of the 9
items had differences in the predicted direc-
tion between the average responses at baseline
and follow-up points in time, and 4 of these
differences were significant.

Parent/guardian: It was also expected that the
parents’/guardians’ evaluations of their child’s
oral health-related QOL in the ECC group
would improve after the treatment of ECC.
Two-repeated measurement MANOVAs were
used to test this hypothesis. The first MANOVA included
the 10 individual items as dependent variables, and the sec-
ond MANOVA included the 2 indices as dependent
variables. The main effects of both MANOVAs were sig-
nificant (MANOVA with 10 single items: F(10/17)=6.06,

P=.002; MANOVA with 2 indices: F(2/25)=18.49,
P=<.001). As can be seen in Table 6, 9 of the 10 univariate
analyses of variance for the single items had significant main
effects, and the univariate analyses for both indices show a
significant main effect of time. The baseline and follow-

*The responses to the questions “Do you like your teeth?” and “Are you happy with your teeth and smile?” were
reversed to achieve unidirectional scores.

Table 5. Children’s Percentages of Agreement With Items That Indicate Negative
Oral Health-related QOL at Baseline and 4 Weeks After Dental Treatment

Questions Baseline Follow-up P value

Do your teeth hurt you now? 38% 3% .001

Do your teeth hurt when you eat something hot or cold? 27% 0% .008

Do your teeth hurt when you eat something sweet? 35% 3% .002

Does a hurting tooth wake you up at night? 16% 0% .063

Does a hurting tooth stop you from playing? 16% 3% .125

Is it hard for you to chew and bite? 32% 3% .001

Do you like your teeth? (reversed–“no”)* 73% 49% .125

Are you happy with your teeth and smile? (reversed–“no”)* 68% 46% .250

Do kids make fun of your teeth? 8% 8% 1

*The responses were given on a 5-point rating scale ranging from 1=“disagree strongly”
to 5=“agree strongly”.
†The responses to the question “My child is happy with his/her teeth” were reversed to
achieve unidirectional scores.
‡Indices were created by averaging the parent’s/guardian’s answers to the five items
included in each index.

Questions* Baseline Follow-up P
mean mean value

My child has difficulty chewing. 2.62 1.19 <.001

My child has difficulty biting hard. 2.71 1.14 <.001

My child’s teeth are sensitive to hot or cold. 2.76 1.29 .002

My child’s teeth are sensitive to sweet food. 2.33 1.14 .004

My child has a toothache or pain now. 3.43 1.24 <.001

My child’s toothache keeps my 2.52 1.00 <.001
child awake at night.

My child’s toothache keeps my 1.86 1.10 .029
child from playing.

My child’s toothache keeps my 1.86 1.29 .156
child from learning at school.

My child is happy with his/ 3.52 1.38 <.001
her teeth. (reversed)†

My child complains about his/her teeth. 3.48 1.57 <.001

Interference index (toothache, 2.63 1.24 <.001
awake, no play, no learn, and complain).‡

Function index (chew, bite, hot/cold, 3.01 1.22 <.001
sweet, and happy).‡

Table 6. Parents’/Guardians’ Average Evaluations of Children’s Oral Health-
related QOL at Baseline and 4 Weeks After Dental Treatment



Early childhood caries and quality of life438   Filstrup et al. Pediatric Dentistry – 25:5, 2003

up single item responses as well as the perceived “interfer-
ence” and “function” indices clearly showed that the
parents/guardians perceived an improvement in their
child’s oral health-related QOL after the treatment was
completed.

Discussion

Young children’s self-reported oral health-related QOL

Earlier research on the relationship between ECC and oral
health-related QOL had shown that parents can perceive
an improvement of their child’s well-being after dental
treatment.29-31 The results of this study additionally showed
that children themselves, even as young as 3 years of age,
can communicate their oral health-related QOL validly.
Children with ECC reported significantly lower oral
health-related QOL than children who were caries free. Ad-
ditionally, children who received dental treatment for ECC
reported a significantly improved oral health-related QOL
4 weeks after the treatment as compared to their responses
before the treatment.

These results show that some children as young as 36
months of age are able to answer questions about their own
oral health in a valid fashion. The results should encour-
age providers to re-evaluate their communication patterns
with children in this age group. Prior research had sug-
gested that only children 4 and 5 years of age or older can
participate in questionnaire studies and provide informa-
tion about their pain experiences.35-39 However, this study
shows that some younger children are also able to commu-
nicate their oral health and oral health-related QOL in a
valid manner. These results show that a child’s develop-
mental age rather than a child’s chronological age should
be the deciding factor when considering what kind of in-
formation to elicit from a young child.

Although the responses to all questions are significantly
different for the ECC children vs the children in the con-
trol group, it is curious to find that there are children with
extensive decay that do not report a diminished oral
health-related QOL on some of the items (Table 3). This
could be due to the fact that these data were collected at
one very specific point in a child’s life. The acute stage
in caries is cyclic in nature. Although a tooth may have
been hurting 1 week earlier, that same tooth may have
become necrotic or created a fistula through the bone re-
lieving the pressure and pain currently. In a child with
ECC, this process moves from tooth to tooth, thus mak-
ing it possible for a child with ECC to have pain in a
different quadrant of their mouth each week. Addition-
ally, when these children live with chronic pain, they may
describe a tooth that is only slightly uncomfortable as not
painful. From the child’s perspective, a tooth that only
hurts when he/she eats is not as bad as a tooth that spon-
taneously hurts throughout the day and/or night.

 In summary, this study shows that children’s reports
of their own oral health-related QOL are an important

diagnostic tool when assessing children’s needs for dental
care. These results provide support for child advocates who
argue that only children themselves can provide a subjec-
tive perspective of their health and their feelings about their
health.36,40-42 Given these findings, it is important to pro-
vide education about oral health-related QOL issues plus
an instrument to measure oral health-related QOL in
young child patients to caregivers such as childcare person-
nel, Head Start teachers, social workers, and general health
care providers. These professionals and allies can contrib-
ute by diagnosing the need for dental care in young children
and helping these children get the dental care they need.

Parents’/guardians’ evaluations of their children’s
oral health-related QOL–proxy reports

The results showed that parents/guardians of children with
ECC evaluated their child’s oral health-related QOL as
worse than parents/guardians of children without ECC,
and that they were able to realize that dental treatment of
ECC improved a child’s oral health-related QOL. These
results provided evidence that the Parent/Guardian Scale
has construct validity.

Although the parents/guardians in the ECC vs the con-
trol groups differed significantly on all single-item responses
(Table 4), it is interesting that the parents’ average responses
in the ECC groups range merely from 1.90 to 3.50 on the
5-point rating scales. This result may be due to the fact that
the children were not experiencing a diminished oral
health-related QOL at all times. Given this fact, the par-
ents did not perceive that their child had a diminished oral
health-related QOL at all or at given times. Focusing on
the latter possibility, it is interesting to note that the 3 ques-
tions that showed the strongest effects were the questions
“My child complains about his/her teeth” (3.50), “My child
is happy with his/her teeth (reversed)” (3.39), and “My
child has a toothache or pain now” (3.37). These items
might be the ones that get the highest degree of the par-
ents’/guardians’ attention. They might also indicate that,
until the decay interferes with the child’s life, the parent/
guardian may be unaware that a dental problem exists.

In summary, the parent/guardian scale is a reliable and
valid measurement instrument that could be of great use
as a communication tool to alert parents/guardians to their
child’s need for dental care. Children in this age group are
not in the position to refer themselves for treatment, even
when they are experiencing powerful symptoms and pain.
Ultimately, it may be the parents’/guardians’ perceptions
of their child’s oral health-related QOL that may decide
whether care will be sought for children.36,43-45 Addition-
ally, the use of a proxy rater is also necessary when the
patient is either unable or unwilling to complete the oral
health-related QOL measure.43 Furthermore, when differ-
ences emerge in parent vs child reports about a child’s oral
health-related QOL, dental healthcare providers could
share and discuss these discrepancies with the parents/
guardians and children as a way to facilitate and improve
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communication between the parent/guardian and the
child.9,41

Ultimately, this research is working toward the US Sur-
geon General’s goal to:

1. ensure that oral health is seen as integral to the gen-
eral health and the QOL of children;

2. engage the child health and welfare community and
the public in a discussion of these issues in children’s
health; and

3. promote effective partnerships and community col-
laborations to eliminate disparities in children’s oral
health and access to care.1,4

Study limitations

A possible limitation of this study is the small sample size
(N=37) of the children with ECC who completed both the
baseline and follow-up surveys. It is interesting to compare
the families that completed both baseline and follow-up
surveys with those who completed only baseline surveys and
did not return to finish the dental treatment or to respond
to the 4-week follow-up survey. The data suggest that those
parents/guardians who did not complete their child’s treat-
ment or return for the follow-up survey after the treatment
had greater stress in their lives than the parents who com-
pleted the treatment and follow-up survey as indicated by
their efforts of “seeking a job” (28% vs 11%) and having
an income less than $10,000 (38% vs 30%). Family de-
mographic differences, such as these, are to be further
investigated.

Conclusions
1. Some children as young as 36 months of age are able

to answer questions about their own oral health and
oral health-related QOL, and as children age they are
increasingly more able to report their oral health-re-
lated QOL reliably and validly.

2. Children’s self-reported oral health-related QOL is
significantly correlated with their oral health. Children
with ECC had significantly worse oral health-related
QOL than caries-free children. Children with ECC
had a significantly improved oral health-related QOL
after treatment.

3. Parents’/guardians’ evaluations of their child’s oral
health-related QOL are significantly related to their
child’s oral health.

Acknowledgements
Dr. Filstrup would like to express her appreciation to Drs.
Feigal and Straffon, for their leadership and dedication to

her education. Thank you for your commitment to our
profession.

References
1. US Dept of Health and Human Services. Oral health

in America: A Report of the Surgeon General. NIH Pub-
lication 00-4713. National Institute of Dental and
Craniofacial Research, National Institutes of Health;
2000:7.

2. Evans CA, Kleinman DV. The Surgeon General’s report
on America’s oral health: Opportunities for the dental
profession. J Am Dent Assoc. 2000;131:1721-1728.

3. US Dept of Health and Human Services. Healthy
People 2010. US Dept of Health and Human Services.
Government Printing Office; 2000:8.

4. US Dept of Health and Human Services. The face of
a child: Surgeon General’s Workshop and Conference on
Children and Oral Health. Surgeon General’s Confer-
ence on Children and Oral Health. Vol 2001.
Washington, DC: 2000.

5. Kaste LM, Drury TF, Horowitz AM, Beltran E. An
evaluation of NHANES III estimates of early child-
hood caries. J Public Health Dent. 1999;59:198-200.

6. Drury TF, Horowitz AM, Ismail AI, Maertens MP,
Rozier RG, Selwitz RH. Diagnosing and reporting
early childhood caries for research purposes. J Public
Health Dent. 1999;59:192-197.

7. Ismail AI, Sohn W. A systematic review of clinical
diagnostic criteria of early childhood caries. J Public
Health Dent. 1999;59:171-191.

8. Davis P. Compliance structures and the delivery of
health care: The case of dentistry. Soc Sci Med. 1975;
10:329-335.

9. Inglehart MR, Filstrup SL, Wandera A. Oral Health
and Quality of Life in Children. In: Inglehart MR,
Bagramian RA, eds. Oral Health-related Quality of Life.
Chicago, Ill: Quintessence Publishing Company; 2002.

10. Grindefjord M, Dahllöf G, Modéer T. Caries devel-
opment in children from 2.5 to 3.5 years of age: A
longitudinal study. Caries Res. 1995;29:449-454.

11. O’Sullivan DM, Tinanoff N. The association of early
dental caries patterns with caries incidence in pre-
school children. J Public Health Dent. 1996;56:81-83.

12. al-Shalan TA, Erickson PR, Hardie NA. Primary in-
cisor decay before age 4 as a risk factor for future dental
caries. Pediatr Dent. 1997;19:37-41.

13. Heller KE, Eklund SA, Pittman J, Ismail AI. Associa-
tions between dental treatment in the primary and
permanent dentitions using insurance claims data.
Pediatr Dent. 2000;22:469-474.



Early childhood caries and quality of life440   Filstrup et al. Pediatric Dentistry – 25:5, 2003

14. Sheller B, Williams BJ, Lombardi SM. Diagnosis and
treatment of dental caries-related emergencies in a
children’s hospital. Pediatr Dent. 1997;19:470-475.

15. Majewski RF, Snyder CW, Bernat JE. Dental emer-
gencies presenting to a children’s hospital. J Dent
Child. 1988;55:339-342.

16. Fleming P, Gregg TA, Saunders ID. Analysis of an
emergency dental service provided at a children’s hos-
pital. Int J Paediatr Dent. 1991;1:25-30.

17. Schwartz S. A 1-year statistical analysis of dental emer-
gencies in a pediatric hospital. J Can Dent Assoc. 1994;
60:959-968.

18. Griffin SO, Gooch BF, Beltran E, Sutherland JN,
Barsley R. Dental services, costs, and factors associ-
ated with hospitalization for Medicaid-eligible
children, Louisiana 1996-97. J Public Health Dent.
2000;60:21-27.

19. Ramos-Gomez FJ, Huang GF, Masouredis CM,
Braham RL. Prevalence and treatment costs of infant
caries in Northern California. J Dent Child. 1996;
63:108-112.

20. Acs G, Lodolini G, Kaminsky S, Cisneros GJ. Effect
of nursing caries on body weight in a pediatric popu-
lation. Pediatr Dent. 1992;14:302-305.

21. Ayhan H, Suskan E, Yildirim S. The effect of nurs-
ing or rampant caries on height, body weight, and
head circumference. J Clin Pediatr Dent.1996;
20:209-212.

22. Reisine ST. Dental health and public policy: the so-
cial impact of disease. Am J Public Health. 1985;
75:27-30.

23. Gift HC, Reisine ST, Larach DC. The social impact
of dental problems and visits. Am J Public Health.
1992;82:1663-1668.

24. Hollister MC, Weintraub JA. The association of oral
status with systemic health, quality of life, and eco-
nomic productivity. J Dent Educ.  1993;57:901-912.

25. Peterson J, Niessen L, Nana Lopez G. Texas public
school nurses’ assessment of children’s oral health sta-
tus. J Sch Health. 1999;69:69-72.

26. Schechter N. The impact of acute and chronic dental
pain on child development. J Southeastern Society of
Ped Dent. 2000;6:16.

27. Ramage S. The impact of dental disease on school per-
formance. J Southeastern Society of Ped Dent.
2000;6:26.

28. Oral Health and Learning. Vol 2001. National Cen-
ter for Education in Maternal and Child Health
(NCEMCH) and Georgetown University; 2001.

29. Low W, Tan S, Schwartz S. The effect of severe car-
ies on the quality of life in young children. Pediatr
Dent. 1999;21:325-326.

30. Acs G, Pretzer S, Foley M, Ng MW. Perceived out-
comes and parental satisfaction following dental
rehabilitation under general anesthesia. Pediatr Dent.
2001;23:419-423.

31. Thomas C, Primosch R. Changes in incremental
weight and well-being of children with rampant car-
ies following complete dental rehabilitation. Pediatr
Dent. 2002;24:109-113.

32. Inglehart MR, Bagramian RA. Introduction and over-
view. In: Inglehart MR, Bagramian RA, eds. Oral
Health-related Quality of Life. Chicago, Ill: Quintes-
sence Publishing Company; 2002.

33. Watson DO, Inglehart MR, Bagramian RA. Oral
health promotion for under-represented minority chil-
dren and parents. J Dent Res. 2002:79[abstract # 500].

34. SPSS Base 10.0 Applications Guide. Chicago, Ill: INSO
Corporation; 1999.

35. Harris P, Guz G, Lipian M, Man-shu Z. Insight into
the time course of emotion among western and Chi-
nese children. Child Dev. 1985;56:972-988.

36. Parsons SK, Barlow SE, Levy SL, Supran SE, Kaplan
SH. Health-related quality of life in pediatric bone
marrow transplant survivors: according to whom? Int
J Cancer Suppl. 1999;12:46-51.

37. Robok G, Riley A, Forrest C, et al. Elementary school-
aged children’s reports of their health: a cognitive
interviewing study. Qual Life Res. 2001;10:59-70.

38. Ross DM, Ross SA. Childhood pain: the school-aged
child’s viewpoint. Pain. 1984;20:179-191.

39. Gaffney A, Dunne EA. Developmental aspects of
children’s definitions of pain. Pain. 1986;26:105-117.

40. Erling A. Methodological considerations in the assess-
ment of health-related quality of life in children.
Acta Paediatr Suppl.1999;88:106-107.

41. Levi RB, Drotar D. Health-related quality of life in
childhood cancer: discrepancy in parent-child reports.
Int J Cancer Suppl. 1999;12:58-64.

42. Theunissen N, Vogels T, Koopman H, et al. The
proxy problem: child report vs parent report in health-
related quality of life research. Qual Life Res.
1998;7:387-397.

43. Seid M, Varni JW, Rode CA, Katz ER. The pediatric
cancer quality of life inventory: a modular approach
to measuring health-related quality of life in children
with cancer. Int J Cancer Suppl. 1999;12:71-76.

44. Varni JW, Katz E, Colegrove R, Dolgin M. Adjust-
ment of children with newly diagnosed cancer:
cross-informant variance. J Psychosocial Oncol.
1995;13:23-38.

45. Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliabil-
ity and validity of the pediatric quality of life inventory
version 4.0 generic care scales in healthy and patient
populations. Med Care. 2001;39:800-812.


