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Introduction

Abstract

Objective: To develop a brief measure of oral health-related quality of life (OHQL)
in children and demonstrate its reliability and validity in a diverse population.
Methods: We administered the initial 20-item Pediatric Oral Health-Related Quality
of Life (POQL) to children (Child Self-Report) and parents (Parent Report on
Child) from diverse populations in both school-based and clinic-based settings.
Clinical oral health status was measured on a subset of children. We used factor
analysis to determine the underlying scales and then reduced the measure to 10
items based on several considerations. Multitrait analysis on the resulting 10-item
POQL was used to reaffirm the discrimination of scales and assess the measure’s
internal consistency and interscale correlations. We established discriminant and
convergent validity with clinical status, perceived oral health and responses on the
PedsQL, and determined sensitivity to change with children undergoing ECC surgi-
cal repair.

Results: Factor analysis returned a four-scale solution for the initial items — Physical
Functioning, Role Functioning, Social Functioning, and Emotional Functioning.
The reduced items represented the same four scales — two each on Physical and Role
and three each on Social and Emotional. Good reliability and validity were shown
for the POQL as a whole and for each of the scales.

Conclusions: The POQL is a valid and reliable measure of OHQL for use in pre-
school and school-aged children, with high utility for both clinical assessments and
large-scale population studies.

have visited a dentist in the past year (49% versus 62%),
received sealants (4% versus 11%), or to have private dental

Dental decay in children is not evenly distributed across the
population. Although 80% of adolescents have experienced
some level of decay (1), 80% of the decay occurring in perma-
nent teeth exists in only 25% of all children and adolescents
(2). Children from low-income households have twice as
much unmet dental need as children from higher-income
households (3). Compared with their higher-income coun-
terparts, children from low-income families are less likely to

The work presented in this original research report is supported by
NIDCR Grant Nos. F32 DE05742 and U54 DE019275.

insurance (8% versus 44%) (4). Although children from low-
income households qualify for dental care under state-
funded insurance programs, only 18% actually receive
treatment and, often, the treatment is emergent (4).

Oral health disparities also exist between racial and ethnic
groups. Mexican-American children and African-American
children have a higher prevalence of caries and more unmet
treatment needs than non-Hispanic White children (3).
According to the Healthy People 2010 report, 43% of His-
panic and 36% of African-American children, ages 6-8, had
untreated caries, compared with 26% of Caucasian children

(5).
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Development and validation of the POQL

Oral health beliefs

Although a disproportionate percentage of minority children
live in low-income families, there are race- and ethnicity-
based differences in oral health which exist independently of
economic differences. According to the Surgeon General’s
Report,among non-poor children between the ages of 2and 9,
56% of African-American and Mexican-American children
had untreated decay, compared with 37% of White children
(1), which suggests that income is not the only source of dis-
parities. Studies of various health conditions have found a
number of health-belief barriers to preventive care behaviors
which exist at higher rates in non-White populations. These
include placing importance on the role of chance in health,
believing in the inevitability of health decline with age, and
having lower feelings of control over your circumstances, as
well as believing that it is the responsibility of professionals to
cure disease versus the responsibility of consumers to prevent
disease (6).

Health beliefs can impact the care sought for dependent
children. In focus groups, caregivers who did not utilize oral
health services for their child discussed oral health in terms of
emergency versus preventive care, felt that oral health was less
important than general health, and did not believe that pro-
viding professional preventive care was an important care-
giver responsibility (7). Non-utilizing caregivers were also
more likely to emphasize the aesthetic versus the medical
importance of oral health. Similarly, Milgrom et al. found
that children were more likely to have had a dental visit in the
past year if the mother felt that dental care was important for
children and were less likely if the mother believed that
primary teeth should only be treated if they hurt (8). Actual
clinical indications of need for care did not determine who
did or did not receive care. Having a lower perceived need for
the importance of oral health may influence the impact of
oral conditions on subjective well-being. For example, beliefs
that caries are inevitable may make the presence of caries less
concerning. Functional limitations may be more accepted,
although appearance limitations may be less so.

Oral health-related quality of life

Oral health-related quality of life (OHQL) assesses the sub-
jective impact of oral health status on social and psychologi-
cal well-being and daily functioning. Although disparities in
clinical oral health status have been found in children, dis-
parities in OHQL have not been studied nor is it known
whether any such disparities parallel disparities in clinical
status. However, while some measures of OHQL in children
have been developed in recent years (9-11), none were devel-
oped with an emphasis on the experiences and views of chil-
dren and parents from low-income or minority populations.
Given the existence of economically and culturally based dif-
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ferences in oral health attitudes and beliefs, and the fact that
OHAQL is a subjective condition, it is critical that measures of
OHQL represent domains of impact that are important to the
full population, particularly low-income or minority popula-
tions where the rates of oral disease are highest.

To address this need, we developed a measure of OHQL,
the Pediatric Oral health-related Quality of Life (POQL),
with a particular focus on input from parents and children
from low-income or minority populations at the stages of
item development, item reduction and validation. This paper
describes the development and validation of the POQL.

Methods

Initial item generation

In generating the first set of items, our decisions were guided
by existing measures of OHQL for use in adults (no child
measures existed at the time) and by the underlying concep-
tualization of those measures. Our initial set of 14 items was
developed separately for three age groups: preschool, school-
age, and preteen. While many items overlapped across ver-
sions, some items were specific to a particular developmental
stage. For each item, we asked how often the event occurred
and how bothered the parent or child was by its occurrence,
with responses on a Likert-type scale. For the preschool
version, only a parent report on child (PRC) version was
developed. For the school-age and pre-teen versions we
developed both a parent report and child self-report (CSR)
version for children ages 8 and above (~3rd grade).

Item revision

Our initial items were revised through two means: a) admin-
istering the items to individual parents and children followed
by a debriefing session on the clarity and completeness of the
items; and b) focus groups with parents and children to talk
about the impact of oral health on their quality of life. For
both procedures, we recruited parents and children from the
Boston Medical Center pediatric clinic and a neighborhood
school, both of which serve predominantly low-income
minority populations. As a result of the debriefing interviews
and focus groups, one item was dropped (“felt physically
uncomfortable”), four new items were added (“not smile/
laugh,” “worry less attractive,” “teased,” and “say certain
words”), wording was changed significantly on six items (for
example, replacing “troubled” with “worried,” or changing
“appearance of teeth” to just “appearance”) and the layout
was changed. In addition, we added a third set of questions to
determine whether the event occurred because of oral health
problems or because of typical development (e.g., mixed den-
tition). Full information on the item development process
will be published elsewhere.
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Item reduction

We administered the resulting 20-item version to a broad
sample of children and parents. The data were analyzed in
multiple steps for the purposes of item reduction. In step 1,
we conducted a factor analysis to determine if the theoretical
domains of OHQL were reflected in actual data. We per-
formed factor analyses on the items’ impact scores, which
were calculated by multiplying the “how often” response by
the “how bothered” response. On both scales, a lower value
indicated a lower impact (i.e., lower frequency of occurrence
or a lower degree of bother). Therefore, an event that
occurred infrequently but was very bothersome when it did
occur would be calculated as having a similar degree of
impact as an item that occurred frequently but was only
slightly bothersome. Items that did not occur at all received
an impact score of zero.

The goal of step 2 was to choose at least two of the best
items from each domain identified in the factor analysis for
the final version. As recommended by Juniper et al. (12), we
considered several pieces of information about each item to
determine which were most representative of each domain.

Reliability and validity

We evaluated reliability of the final version of the POQL using
the Multitrait Analysis Program to calculate the internal con-
sistency reliability (Cronbach’s alpha), scale correlations, and
item-scale correlations corrected for overlap (13). These
allowed us to determine how well the reduced-item version fit
the domains identified in the factor analysis. We further
examined reliability through a test-retest of a subset of par-
ticipants at two sessions between 2 and 4 weeks apart.

We assessed convergent validity by comparing the response
on the POQL to responses on the OH1, a single-item global
self-assessment of current oral health status which ranges
from “poor” to “excellent.” In addition, we assessed discrimi-
nant validity by comparing scale and total scores for children
with caries to children who were caries free. For 52% of
the sample, dental professionals recorded the presence of
untreated caries, previous caries experience, and the current
degree of treatment urgency. We defined caries presence pri-
marily as current untreated caries but also included any other
current dental need requiring immediate treatment, such as
periodontal issues.

A subset of respondents also complete the PedsQL, a well-
validated test of health-related quality of life (HQL) (14), to
test the relationship between OHQL and general HQL. In
addition, POQL data were collected on a separate sample of
young children with severe early childhood caries (ECC)
before surgical treatment and at 3 and 6 months post-
treatment to assess the POQL’s sensitivity to change in oral
health status.

Development and validation of the POQL

Sample

We collected data from parents and children between 2005
and 2008 through a heterogeneous sample of schools and
dental clinics in the Greater Boston area. Schools and clinics
were purposefully selected to insure a diverse sample. Race/
ethnicity data were collected on the clinic sample, but not
economic data. Data from schools were collected as a part of
“dental day” activities, where entire grades received a free
screening and completed the POQL. Demographics for the
school-based data were based on report by school districts on
their individual schools. Because data were collected on an
entire grade, we had no reason to believe that the demograph-
ics for one grade would differ significantly from the demo-
graphics for the school as a whole.

Table 1 presents demographics for type of site and for the
sample as a whole. Age and gender were reported by all par-
ticipants. Of the 16 schools from which data were collected,
the African-American population was higher than the state
average in four schools, the Hispanic population was higher
than the state average in nine schools, and the White popula-
tion was higher than the state average in seven schools.

We did not use every measurement tool with every partici-
pant; therefore, each analysis was conducted on the subset of
participants providing all the necessary data for that analysis.
Institutional Review Board approval was given for all data
collection at every collection site.

Results

Factor analysis

We conducted an exploratory iterated principal factor analy-
sis on the initial set of 20 POQL items. We used both a
varimax (orthogonal) and promax (oblique) rotation and
explored 3-, 4-, and 5-factor solutions to determine which
factor structure best fit the data. We looked at the CSR
(n=1835) and PRC (n = 1140) data separately and together
and applied the general rule of interpreting as significant only
those factor loadings greater than 30 (15). Missing data
occurred for 1% of cases per item for the CSR and 8% of cases
per item for the PRC.

Based on the varimax rotation, four factors yielded eigen-
values greater than 1 for the CSR only, the PRC only, and the
CSR/PRC combined datasets. For each dataset, the variance
was distributed very similarly across the four factors and indi-
vidual items clustered almost identically on all datasets with a
coherent theme to each factor: Physical Functioning, Role
Functioning, Social Functioning, and Emotional Function-
ing. The primary difference between datasets was the order-
ing of the factors in terms of variance explained.

The promax oblique rotation did not change the factor
structure for any of the datasets. However, because all the
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Table 1 Income and Race/Ethnicity Data for Data Collection Sites

N.L. Huntington et al.

Demographic variables Total School-based sample Clinic-based sample ECC intervention sample
Total n 3,400 2,319 274 807
Gender (n) 3,357 2,280 270 806
Female (%) 53.3 54.5 55.6 49.2
Male (%) 46.7 455 44.4 50.8
Age in years (n) 3,333 2,254 272 806
Mean (range) 8.6 (2-16) 10.5(3-16) 7.0(3-14) 3.6(2-6)
Race/Ethnicity (n) * " 254 797
Asian (%) 2.1 2.8 0 0.9
Black (%) 13.8 3.6 4.7 46.8
Hispanic (%) 25.5 30.4 40.2 6.3
White (%) 56.2 61.7 54.7 40.5
Other/mixed (%) 2.4 1.5 0.4 5.5
Income (n) T T 716
Low income (%) 40.7 339 n/a 62.7
Oral health (n) 2,153 1,073 273 807
Caries (%) 36.3 22.3 59.7 471
Caries free (%) 63.7 77.7 40.3 52.9

* Race/ethnicity data for school-based sample is based on a weighted average of the distributions of state-reported data for each school where data

were collected and a weighted estimate for the total sample.

t Low income determined in school-based sample by a weighted average of percent of children qualifying for free or reduced lunch in each school
where data were collected. Income for ECC intervention sample is based on parent report; low income = household income <$25 K. No income data are
available for clinics. Total low income is a weighted estimate between school sample estimates and ECC intervention data.

factors were intercorrelated on all datasets (ranging from 0.25
t0 0.56), the promax rotation was chosen as the final solution.
Table 2 presents the factor loadings from the CSR/PRC com-
bined dataset. Factor loadings greater than 30 are in bold.
Three items (angry/upset, not talk with others, and trouble
sleeping) loaded on more than one factor and one item (diffi-
culty saying words) did not load on any factor.

Table 2 Factors and Item Loadings

Item selection

To increase the utility of the POQL for clinical applications
and large-scale studies, we sought to reduce the number of
items while retaining the underlying domain structure iden-
tified in the factor analysis. We determined item importance
based on multiple criteria: experienced by at least 15% of

Social functioning

Role functioning

Physical functioning Emotional functioning

Not smile/laugh 79 6
Worry less attractive 73 1
Unhappy with looks 71 -19
Teased 37 14
Angry/upset 39 9
Not talk with others 50 34
Pay attention -7 63
Do homework -2 68
Miss school -4 49
Not speak aloud 30 50
Not be with friends 25 47
Miss activities 3 54
Not be with family 7 33
Sleep -7 31
Pain -3 1
Eat hard food 0 0
Eat hot/cold food 16 -3
Worry 30 0
Cry 1 11
Say words 17 26

0 -5
1 5
4 25
-1 18
6 36
-3 -8
5 6
-2 6
10 10
1" =22
-5 8
—6 8
-1 28
34 19
71 8
81 -5
49 -3
3 53
4 66
12 2
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Table 3 Item Evaluation Matrix

Development and validation of the POQL

% affected* Caries effectt

Factor loadings P—C concordance# % disease|

Not smile/laugh 17.6 0.14
Worry less attractive 14.6 0.05
Unhappy with looks 171 0.08
Teased 10.0 0.84
Not talk with others 8.9 0.57
Pay attention 9.9 0.26
Do homework 6.4 0.19
Miss school 10.4 0.02
Not speak aloud 9.3 0.27
Not be with friends 6.5 0.10
Miss activities 5.3 0.10
Not be with family 2.3 0.26
Sleep 12.0 0.002
Pain 373 0.003
Eat hard food 32.6 0.01
Eat hot/cold food 27.6 0.02
Angry/upset 17.5 0.01
Worry 20.8 <0.001
Cry 11.9 <0.001
Say words 12.7 0.91

79 75.4 50.4
73 78.4 47.6
71 77.2 56.7
37 85.4 43.8
50 87.6 50.0
63 85.5 43.2
68 89.8 50.0
49 85.4 49.4
50 88.2 56.3
47 91.2 59.5
54 93.1 50.0
33 96.4 56.3
34 84.9 32.7
71 64.6 42.2
81 66.8 40.6
49 65.4 67.9
36 73.3 52.9
53 66.0 64.5
66 80.5 59.5
- 85.5 33.9

* The percent of respondents (parents or children) who said that the event occurred at all (n = 2,593 CSR and PRC).
t Pvalues from chi-square analyses of event occurring (yes/no) by presence/absence of caries (n = 1972 CSR and PRC).
+ Percent of parent—child pairs giving the same response on the item — either both reporting that it did not happen or reporting a positive impact score

within one impact value of each other (n = 679 parent—child pairs).

9 Percent of respondents (parents or children) where the event occurred who reported that it occurred because of a disease-related issue (e.g., caries,
dental trauma) versus an expected developmental issue (e.g., mixed dentition) (n = 165).

respondents; a significant (=0.05) difference in rates of expe-
riencing the item between participants with caries and those
without; a factor loading greater than 50; a concordance
between the responses of parents and their children of at least
85%; and the reason for occurrence being due to dental
disease more than 50% of the time. These criteria were set by
the research team based on what we felt were the most impor-
tant or likely future uses of the POQL.

Table 3 shows the results of these analyses and highlights
when criteria were met. We first identified all items which had
a high occurrence rate (% affected) and a significant differ-
ence by caries status (caries effect). Six items met both criteria
(worry less attractive, pain, eat hard food, eat hot/cold food,
angry/upset, worry). Five items met one of the two criteria
(not smile/laugh, unhappy with looks, miss school, sleep,
cry). For these five items, we evaluated whether they met cri-
teria on the other three dimensions (factor loadings, parent—
child concordance and % due to disease) and selected them if
they met two out of those three criteria. By this method, we
kept “not smile/laugh,” “unhappy with looks,” and “cry” but
dropped “miss school” and “sleep.”

This list of nine items gave us three items each on the Social
Functioning, Physical Functioning, and Emotional Function-
ing scales, but no items on the Role Functioning scale. To
meet our requirement of having at least two representative

items for each scale, we loosened the criteria for the Role
Functioning scale and selected “miss school” as it had the
highest occurrence rate of items on that scale and differenti-
ated between children with and without caries. We also added
“pay attention” because it had the second highest occurrence
rate and loaded well on the factor. The final list of selected
items is indicated with highlighting on Table 3. Our final
adjustment to the scale was to combine the wording of the
two eating questions into one question — “difficulty eating
food (such as hard food, hot or cold food)” — resulting in a
final 10-item POQL.

Reliability

In the next step, we conducted a multitrait analysis on the
POQL to confirm if the reduced items fit the same scale
(factor) structure and to evaluate the tool’s reliability (13).
The CSR data (n =1821) and PRC data (n = 1158) were ana-
lyzed separately. We calculated item scores by multiplying the
“how often” response (0-3) by the “how bothered” response
(0-4). These “impact scores” were then summed and con-
verted to a percent of the maximum possible score which
ranged from 0 to 100. If fewer than 2/3 of the items in a scale
were completed, we set the scale score to missing; otherwise, if

Journal of Public Health Dentistry 71 (2011) 185-193 © 2011 American Association of Public Health Dentistry 189



Development and validation of the POQL

Table 4 Item-Scale Correlations

Social Role Physical Emotional Total
Child self-report
Not smile/laugh 0.65 0.30 0.30 0.51 0.60
Worry less attractive 0.71 0.32 0.32 0.50 0.62
Unhappy with looks 0.70 0.24 0.30 0.58 0.63
Pay attention 0.29 0.39 0.28 (0.37) 0.41
Miss school 0.26 0.39 0.26 0.32 0.38
Pain 0.28 0.29 0.55 0.37 0.47
Eat food (hard/hot/cold) 0.34 0.28 0.55 0.34 0.47
Angry (0.62) 0.37 0.35 0.62 0.65
Worry 0.51 0.32 0.32 0.63 0.60
Cry 0.37 0.34 0.31 0.55 0.51
Parent report on child

Not smile/laugh 0.67 0.35 0.27 (0.61) 0.63
Worry less attractive 0.75 0.32 0.27 0.56 0.62
Unhappy with looks 0.68 0.32 0.34 (0.62) 0.65
Pay attention 0.27 0.37 0.28 (0.41) 0.40
Miss school (0.35) 0.37 (0.34) 0.44 0.47
Pain 0.33 0.34 0.51 (0.47) 0.52
Eat food (hard/hot/cold) 0.27 0.31 0.51 0.42 0.45
Angry 0.55 0.47 0.37 0.64 0.65
Worry (0.67) 0.37 0.47 0.70 0.75
Cry 0.52 0.50 0.46 0.65 0.68

N.L. Huntington et al.

Correlations between each item and its target scale are shown in bold; these were corrected for
item-scale overlap. For each item, any correlation with a nontarget scale that is less than 2 standard
errors from the correlation with its target scale is indicated by parentheses. This means that the item

has less discrimination between scales.

there were missing responses, we substituted the person mean
for that particular item and the scale score was computed as
described above.

Table 4 shows the correlations of each item with each scale
score and the total score. A scale shows good discrimination
from the other scales if its items correlate significantly higher
(more than two standard errors) on that scale compared to
the other scales. The CSR data had better scale discrimination
overall. The Role Functioning scale did not show good dis-
crimination on either dataset. Many cases of nondiscrimina-
tion occurred between the Social and Emotional scales, which
may underscore the social nature of emotion and the emo-
tional nature of social experiences.

The internal consistency reliability (Cronbach’s alpha) for
the total score was 0.83 for the CSR data and 0.86 for the PRC.
The internal consistency reliability for the individual scales,
the interscale correlations, and the scale-total correlations are
shown in Table 5. All scales except for Role Functioning
showed good reliability and strong correlations with the total
POQL for both datasets. The scales were moderately intercor-
related, as expected, with the strongest relationship seen
between the Social and Emotional scales.

There were 102 older school-age children and preteens
who completed the POQL twice at a 2- to 4-week interval.
Test—retest reliability was calculated for the 68 children and

preteens who did not indicate any change in their perceived
oral health status (OH1) between testing points (Table 6).
There were strong intraclass correlations for the total score
and the Social and Emotional scales and moderate correla-
tions for the Role and Physical scales. There were no signifi-
cant changes in mean scores on any scales or the total POQL
between the first and second measurements, indicating that
there was no upward or downward shift in the values.

Table 5 Internal Consistency Reliability (Cronbach’s alpha) and Inter-
scale Correlations

Social ~ Role  Physical  Emotional  Total

Child self-report

Social 0.83

Role 0.33 0.55

Physical 0.35 0.32 0.69

Emotional 0.61 0.42 040 0.76

Total 0.83 0.57 071 0.83 0.83
Parent report on child

Social 0.84

Role 0.38 0.54

Physical 0.34 0.37 0.66

Emotional 0.69 0.52 0.51 0.81

Total 0.83 0.60 0.72 0.90 0.86

Cronbach’s alpha shown in bold.
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Table 6 Test—Retest of Child-Self Report Version

Development and validation of the POQL

Intraclass correlation

Time 1 mean (SD)

Time 2 mean (SD)  Paired t-test

Total score  0.75 5.3(10.0)
Social 0.75 6.8(18.0)
Role 0.49 1.7(5.2)

Physical 0.52 10.8(14.8)
Emotional  0.88 4.2(13.2)

5.3(9.5) t=-0.00; P=1.00
5.9(17.3) t=0.65;, P=0.52

2.0(5.2) t=-0.49; P=0.63
11.7(16.9) t=-0.49; P=0.62
4.4(12.2) t=-0.26; P=0.80

Validity

We examined discriminant validity of the scales and total
scores by comparing children with caries with those known to
be caries free, and convergent validity by relating POQL
scores with perceptions of oral health status (the OH1) and
scores on the PedsQL. Table 7 shows the average scale and
total scores by caries status and by perceived oral health. For
total POQL scores and for every scale except Role Function-
ing, there was a significant difference by caries status and by
perceived oral health for both the CSR and the PRC. Role
Functioning did not show a significant difference by caries
status for the CSR. As further evidence of convergent validity,
total scores on the POQL correlated significantly with total
scores on the PedsQL for both the CSR (r=—0.52; P < 0.001;
n = 545) and the PRC (r =-0.25; P < 0.001; n = 508).

Sensitivity to change

A separate sample of 218 parents of young children with
severe ECC completed the PRC before their child underwent
surgical treatment of their ECC and then again 3 and 6
months later. A control sample of 325 parents of healthy
same-age children completed the POQL at the same time
points (further description of this study will be published
elsewhere). Because of developmental differences between
preschool-age children and school-age children, the POQL
for preschoolers contains only six items on three scales: Role

Table 7 POQL Scores by Caries Status and Reported OH1

Functioning (miss school/day care), Physical Functioning
(pain, eat food), and Emotional Functioning (angry/upset,
WOITY, CIY).

For the total score and all three scales, there was a signifi-
cant group (ECC versus Control) by time point interaction
(e.g., F=91.5; P < 0.001) for the total score. At baseline, ECC
children scored significantly worse than controls on the
POQL (total score =14.6 versus 0.7). Significant improve-
ments were seen for the ECC group at the 3-month follow-up
(3.0 versus 0.7), and by 6 months, they were indistinguishable
from the controls (1.4 versus 1.0).

Discussion

The POQL is a valid and reliable measure of OHQL for use in
preschool, school-age, and preteen children. Equivalent
parent report and CSR versions were validated for older chil-
dren and preteens, and the items on the preschool version,
adjusted for developmental differences, showed strong sensi-
tivity to change. With only 10 items, the POQL has high utility
for use in both clinical assessments and large-scale popula-
tion studies.

The development of the items on the POQL, and tests of its
psychometric properties, involved oversampling from low-
income and minority communities so that the voices and
opinions of traditionally underserved populations were not
overshadowed by the majority population. This resulted in an
instrument that contains items of greater importance or

Caries free (mean) Caries (mean) Pvalue OH1 EVG (mean) OH1 FP (mean) Pvalue
Child self-report (n) (647) (189) (1,608) (168)
Total score 6.4 9.4 0.003 6.0 13.4 <0.001
Social 5.5 8.1 0.057 4.8 15.0 <0.001
Role 3.1 3.8 0.34 2.7 4.7 0.023
Physical 125 16.4 0.01 13.3 21.1 <0.001
Emotional 5.3 8.8 0.007 4.2 12.4 <0.001
Parent report on child (n) (605) (232) (705) (126)
Total score 3.6 5.6 0.006 3.2 11.0 <0.001
Social 3.3 5.1 0.057 2.8 1.7 <0.001
Role 1.0 2.1 0.01 0.9 3.6 0.009
Physical 7.0 9.9 0.01 6.4 17.4 <0.001
Emotional 3.5 5.7 0.02 3.1 11.2 <0.001
EVG = excellent, very good, or good; FP = fair or poor.
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relevance to the majority population as well as items of
greater importance or relevance to some minority popula-
tions. Future uses of the POQL will be less biased toward cap-
turing accurately only the perspective of the majority group,
thus increasing the measure’s external validity for use in the
general population. Appropriate translation of the POQL
into other languages as well as large-scale studies of the
general population and its specific subgroups are important
next steps in testing the POQL.

The POQL clustered best into four dimensions — Physical
Functioning, Role Functioning, Social Functioning, and
Emotional Functioning. The individual items on these
dimensions had good face validity in terms of their represen-
tation of the underlying domain. In addition, there was con-
sistency in the way the data clustered, with the same four
factors appearing in both the CSR data and PRC data. The dif-
ference in dimensions between the POQL and earlier mea-
sures of OHQL in adults may reflect the difference between
what is important to adults about their oral health and what is
important to children.

The POQL had a number of items in common with other
measures of OHQL in children (9-11), particularly items
about Physical and Role Functioning. However, for socio-
emotional impacts, the POQL is unique in two respects: a
greater proportion of the items (60%) focus on socio-
emotional impacts (other measures are between 29% and
44%) and the social items focus more on concerns about
appearance (unhappy with looks, worry less attractive), while
the social items on other measures focus more on interactions
with others, such as feeling shy or not talking to others.
During our initial item development, we conducted focus
groups with children to listen to their concerns and beliefs
about oral health, which was an item development technique
unique to the POQL. In contrast to what parents told us about
their children, the children in our focus groups shared
primary concerns about their appearance, whether it had to
do with disease, misaligned teeth, or mixed dentition. The
salience of this dimension for children is reflected in our
Social Functioning items and our overall emphasis on socio-
emotional factors.

One scale on the POQL, Role Functioning, did not show
consistently strong psychometric properties. It was the only
scale whose items did not meet any of our initial criteria for
inclusion, and instead, the relatively best two items from that
scale were chosen. One issue was the low occurrence rate for
the scale’s items, even in a sample with a full range of oral
health conditions. The chosen items, “miss school” and “pay
attention in school,” occurred for only about 10% of our
sample and occurred due to dental disease less than half of the
time. However, from a public health perspective, it seems
important to capture the impact of oral disease on school
attendance and function, no matter how small the effect. Even
then, small effects found in a representative sample translate

N.L. Huntington et al.

to large numbers at the population level. By the July 2007 US
Census estimates (16), there are 40,163,937 children between
the ages of 5 and 14 in the United States. If 5.1% of children
(10.1% occurrence X 49.4% due to disease) have missed
school in the past 3 months because of dental problems, at the
population level that equals over two million elementary and
middle-school children missing school because of a prevent-
able disease.

When we looked at POQL scores by caries status, we found
that scores for children with caries were about 50% greater
than scores for children without caries. However, when we
looked at POQL scores by OH1 status, we found that the
scores for children with self-reported fair/poor health were
more than twice as large as scores for children with excellent/
very good/good oral health. This is consistent with previous
studies which have found discrepancies between clinical oral
health status and perceived oral health quality (17,18) and
further suggests that a poor perception of oral health may
contribute more to OHQL than does poor clinical oral health.

Clearly, caries prevalence and incidence rates are far from
sufficient for describing the state of children’s oral health in
this country. To have a complete picture, we need to examine
the triumvirate of clinical status, perception of overall oral
health, and OHQL. The POQL is uniquely suited to capture
the impact of oral conditions in both the general population
of children and at-risk populations to better characterize the
general state of oral health in the pediatric population or to
better understand oral health disparities.
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