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Abstract

Background American Indian (Al) children experience
the highest rates of early childhood caries (ECC) in the
USA, yet no tool has been validated to measure the impact
of ECC on their oral health-related quality of life
(OHRQoL).

Objective  To validate a pediatric OHRQoL scale in a
preschool, rural, reservation-based Al population.
Methods  1In 2011 and 2012, we measured the OHRQoL of
Al children attending Head Start in Navajo Nation with the
12-item preschool version of the pediatric oral health-
related quality of life (POQL) scale administered to their
parents/caregivers. Parents/caregivers also reported their
children’s subjective oral health status (OHS) and oral
health behavior adherence. Concurrently, calibrated dental
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examiners measured the children's decayed, missing, and
filled tooth surfaces (dmfs). Validation was assessed with
internal reliability and convergent and divergent validity
testing and exploratory factor analyses.

Results  We measured the outcomes in 928 caregiver-
child dyads. All children were Al and in preschool [mean
(SD) child age was 4.1 (0.5) years]. The majority of chil-
dren had experienced decay [dmfs: 89 %, mean (SD): 21.5
(19.9)] and active decay [any ds: 70 %, mean (SD): 6.0
(8.3)]). The mean (SD) overall POQL score was 4.0 (9.0).
The POQL scale demonstrated high internal consistency
reliability (Cronbach alpha = 0.87). Convergent validity of
the POQL scale was established with highly significant
associations between POQL and caries experience, OHS,
and adherence to oral health behaviors (all ps < 0.0001).
Conclusions The POQL scale is a reliable and valid
measure of OHRQoL in preschoolers from the Navajo
Nation,
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Abbreviations

Al American Indian

AI/AN American Indian/Alaska Native

ECC Early childhood caries

dmfs Decayed, missing, filled surfaces
OHRQoL.  Oral health-related quality of life

OHS Oral health status

POQL Pediatric oral health-related quality of life
Introduction

Early childhood caries (ECC) in children aged 2-5 years
increased between 1988-1994 and 1999-2004, with
marked differences between ethnic groups [1-4]. The dis-
ease levels in American Indian/Alaska Native (AI/AN)
children are by far the highest of any US demographic
group. A 2012 Indian Health Service (IHS) oral health
surveillance report indicated that 54 % of Al children age
12-71 months experienced ECC, with a mean decayed,
missing, and filled teeth (dmft) measure of 3.5, exceeding
that of their non-native counterparts by greater than three
times (mean dmft = 1.2) (3). Children residing on Navajo
Nation have the highest prevalence of decay observed in
Indian Country: 85.9 % of Navajo children age 2-5 years
have caries experience with a mean dmft of 6.5 (3).

Beyond objective clinical measures of dental decay, such
as dmft, it is important to recognize and measure the impact
of dental disease on subjective psychosocial characteristics,
such as children’s social and role functioning, and to
acknowledge the importance of the children’s experiences as
a way to fully assess the consequences of dental disease. This
facet of dental disease highlights the need to develop, vali-
date, and utilize scales to measure oral health-related quality
of life (OHRQoL). For the purposes of this paper, we defined
OHRQoL as the functional and psychosocial impacts of
dental disease on children, as perceived by their caregivers.
Specifically, we examined the impact of oral health on events
of everyday life that caregivers deem important to the indi-
vidual child including their children’s social, emotional,
physical, and role functioning [5].

Dental caries has impacted the OHRQoL in populations of
various ages across the globe, including children [6, 7] and
adults [8, 9]. Validated instruments used to measure OHR-
QoL in children exist [9-11]; however, few have been vali-
dated to measure OHRQoL in preschool children, and we
could not find any published measures that have been
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validated in Al children. Recognizing that the experiences of
Al families are unique, validation of a tool to specifically
measure OHRQoL in young Al children is needed to better
understand the impact of interventions on their oral health
outcomes. One instrument, the preschool version of the
pediatric oral health-related quality of life (POQL) scale,
was developed and validated by Huntington and colleagues
and specifically emphasizes the experiences and views of
preschool-age children from low-income and minority
populations [6]. The POQL. scale includes 12 items and was
developed and validated in an urban, primarily low-income
population in Boston, MA. It measures OHRQoL across four
functional domains: physical, role, social, and emotional
functioning [6]. In its development and validation, the pre-
school version of the POQL was modified to account for age-
specific developmental differences and showed strong sen-
sitivity to detecting changes in OHRQoL. The POQL scale
was recently used to measure OHRQoL in a pilot study
sample of young Al children in the Northern Plains and
demonstrated that worse POQL was associated with worse
pediatric OHS and increased utilization of urgent dental
services [10]. The psychometric properties of the scale
(factor analytic structure, internal consistency reliability,
and convergent and divergent validity) have not, however,
been studied in a large sample of Al preschoolers,

Acknowledging the diversity across minority popula-
tions in the USA and the significant burden of dental dis-
ease in AI/AN children, we recognized the need to have a
validated instrument to measure OHRQoL in Al preschool
children. Our objective was to examine the reliability and
validity of the Huntington POQL instrument in a sample of
preschool Al children attending Head Start in the Navajo
Nation.

Methods
Approvals

This study was approved by the Navajo Nation Human
Research Review Board, governing bodies at tribal and
local levels, the tribal departments of Head Start and
Education, Head Start parent councils, and the University
of Colorado Multiple Institutional Review Board. All adult
participants provided written informed consent and parents
provided written informed consent for their children before
participating in the study activities.

Study sample
The analysis data set included baseline data from an

ongoing large randomized trial (Clinicaltrials.gov
NCTO1116739) funded by the National Institute of Dental
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and Craniofacial Research (NIDCR: US4DE019259-03).
The study involved the participation of the Navajo com-
munity in its development and implementation, with the
aim of preventing ECC in Al preschool children in Head
Start Centers on the Navajo Nation, The study was a cluster
randomized clinical trial that recruited preschool children
and their parents/caregivers from 52 Head Start classrooms
across Navajo Nation. Eligible participants included chil-
dren ages 3-5 at enrollment into Head Start and a parent or
other adult primary caregiver (henceforth caregivers) for
each child. Children younger than 3 years of age or without
available adult participants and adults unable to understand
English were excluded. A total of 1,016 caregiver-child
dyads were enrolled in the clinical trial from participating
Head Start Centers. With the goal of validating the POQL
in an Al preschool population, we only included dyads who
reported their children as Al Children who were not
reported as Al (n = 32) and/or had missing data for age
(n = 2), OHS (n = 15), or dmfs (n = 34) were excluded
from analyses, as were those with missing data for more
than one-third of the POQL items (n = 21). Our final study
sample of 928 dyads included 91.3 % of the originally
recruited sample,

Data collection

Participating caregivers completed the baseline participant
survey—the Basic Research Factors Questionnaire
(BRFQ)—in 2011 or 2012. Survey data were collected via
computer. Oral clinical assessments of enrolled children
were completed concurrently.

Survey development
Basic research factors questionnaire (BRFQ)

The BRFQ was the product of the collaborative efforts of three
oral health disparities centers developed with the support
from: NIDCR US54DE019285, US4DE019275, and
US4DEO019259. The BRFQ contains a variety of oral health
measures including the POQL as well as items assessing OHS,
oral health behaviors, and socio-demographic characteristics.

Measures
Pediatric oral health-related quality of life (POQL) scale

We used the 12-item preschool version of the POQL
instrument developed and validated by Huntington and
colleagues to assess caregivers' perceptions of the extent to
which their children's psychosocial well-being and func-
tioning were negatively affected by oral health experiences
[6]. The scale measure addresses the impact of oral health

problems on three types of functioning: role functioning
(missing school/day care), physical functioning (experi-
encing pain or having trouble eating), and emotional
functioning (being angry/upset, worrying, or crying). Each
item characterizes the impact of oral health experiences
(events) on these three types of functioning by asking the
frequency of the six events (e.g., “how often was your
child in pain because of his or her teeth or mouth™). For
children who had experienced the specified event, care-
givers were asked to indicate the severity of the event,
reporting “how bothered” the child was by the experience
(severity). As specified by the original scale developers, we
calculated “impact scores™ by multiplying the frequency
response (0-3) by the severity response (0-4). Impact
scores were then summed and converted to a percent of the
maximum possible score, resulting in an overall POQL
score ranging from 0 to 100, with higher scores indicating
worse OHRQoL.

Child oral health status (OHS)

The child’s OHS was subjectively measured using an item
adapted from the 2007 National Survey of Children’s
Health [11]. Caregivers were asked to “describe the health
of your child’s teeth and mouth” using the following cat-
egories: excellent, very good, good, fair, or poor. OHS was
scored on a scale of 1 (excellent) to 5 (poor).

Adherent oral health behaviors

The oral health behavioral scale was established by the
collaborating centers and included 12 items that measured
reported influential oral health behaviors including mini-
mizing exposure to fermentable carbohydrates (e.g., fre-
quent sugary snacks, sleeping with a bottle at naptime or
bedtime) and maximizing optimal oral health care (e.g., at
least twice daily tooth brushing, use of fluoridated tooth-
paste, regular dental visits, consumption of fluoridated
water) [12, 13]. For each item, responses were coded as
adherent or non-adherent with current recommendations
for good oral health behavior. For example, caregivers who
reported that their participating child’s teeth were brushed
at least twice a day were identified as adherent with rec-
ommended tooth brushing frequency. Caregivers who
reported brushing that child’s teeth less frequently were
coded as being non-adherent with that behavior. Oral
health behavioral adherence represented the percentage of
behaviors for which caregivers were adherent.

Oral health clinical assessments

Dental examiners (licensed dental hygienists) were cali-
brated annually for ECC clinical assessments utilizing the
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NIDCR and Pitts criteria (all inter-rater Kappa scores
>0.80) [14, 15]. The dental examiners systematically
measured decayed, missing-due-to-caries, and filled tooth
surfaces (dmfs) using a direct light source and mouth
mirror without probing or X-rays. Calibrated data recorders
input the exam data into CARIN software developed with
support from: US DHHS/NIH/NIDCR U54DE014251 and
R21DE018650. These clinical assessments of the children
were completed in 2011 and 2012 at the same study visit
during which caregivers completed the BRFQ. We defined
caries presence as having active decay (ds >0) and severe
caries (S-ECC) as =1 dmf smooth surface(s) in primary
anterior teeth or dmfs score >4 (age 3), =5 (age 4), =6
(age 5) [14].

Socio-demographic characteristics

Socio-demographic variables reported included the fol-
lowing: caregiver and child gender, race/ethnicity, and age;
caregiver's highest grade of formal schooling completed,
employment status, household income; and child’s dental
insurance status and source, Caregivers were asked to
report all forms of dental insurance for their children.,

Statistical analysis

We calculated descriptive statistics for caregiver and child
characteristics including means and standard deviations for
continuous variables and frequencies for categorical vari-
ables. The frequency of each response category for the
scale items (event frequency and event severity) was tab-
ulated and is reported in Table 2. To evaluate the internal
consistency reliability of the POQL scale, we calculated a
Cronbach alpha coefficient for the impact scores (report of
event frequency multiplied by the report of event severity).
To examine the underlying constructs of the POQL scale,
we conducted an exploratory principal components factor
analysis with Varimax rotation using the POQL impact
scores. We calculated factor analysis solutions for a spec-
ified number of factors from one to six, with one factor for
each POQL event.

We conducted an ordinary least squares (OLS) regres-
sion analysis with POQL score as the dependent variable
and dmfs, ds, oral health status, and oral health behavior
adherence as independent variables in four separate con-
vergent models and survey year, agency number, and sin-
gle or multiple Head Start classrooms in the Head Start
Center as independent variables in three separate divergent
models. Three of the four convergent validity variables
(dmfs, ds, and behavioral adherence) were used as con-
tinuous variables and OHS was a categorical variable
(excellent-poor) with “excellent” as a reference category.
Two of the three divergent variables were used as
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Fig. 1 Distribution of POQL scores in a Navajo preschool population
(n = 928)

dichotomous variables [survey year (2012 vs. 2011) and
number of classrooms within a Head Start Center (=1 vs.
1)], and Head Start agency number was used as a cate-
gorical variable (1 to 5) with 5 as the reference category.
These divergent variables were chosen as all other items in
the BRFQ were hypothesized as being associated with
caries experience and POQL, and we expected no associ-
ation to be found between the divergent scales and POQL.

To further examine the relationship between the POQL
scale items and ECC experience, we used unpaired t tests
to compare mean ds in children who experienced a specific
POQL event (e.g., experiencing pain) to children who had
not experienced that event. Additionally, unpaired t tests
were utilized to compare the mean POQL scores between
children with with/without ECC, severe-ECC (S-ECC), ds,
ms, fs, and dmfs >90 %. All analyses were conducted with
SAS 9.3 (SAS Institute, Cary North Carolina).

Results
Sample characteristics

A total of 928 caregiver-child dyads were included in the
final analytic cohort (Table 1). The mean (SD) caregiver
age was 31.6 (9.2) years; the mean (SD) child age was 4.1
(0.5) years. The majority of caregivers were females
(83.9 %), and their children were equally distributed by
gender (49.4 % females). Nearly all caregivers reported
themselves to be of Al descent (98.4 %), and all children
were Al as a result of our inclusion criteria. The distribu-
tion of dmfs ranged from 0 to 88, with a mean (SD) of 21.5
(19.9) and a median of 16.0. The distribution of ds ranged
from 0 to 68, with a mean (SD) of 6.0 (8.3) and a median of
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3.0. The majority of caregivers reported positive OHS for
their child (68.5 % responding excellent, very good, or
good). The average (SD) of the behavioral adherence score
was 51.2 % (22.3), indicating that on average caregivers
were adherent with only half of recommended oral health
behaviors,

POQL

The overall distribution of POQL scores was positively
skewed (Fig. 1). The mean (SD) overall POQL score was
4.0 (9.0), median was 0.0, first quartile was 0.0, and third
quartile was 4.2, The distributions of response frequencies
to the six events (pain, angry/upset, crying, worried, trou-
ble eating, and missing school/day care) of the POQL
instrument are presented in Table 2. A minority of care-
givers reported that their children had experienced any of
the POQL events, ranging from only 6.3 % (missed school)
to 23.2 % (experienced pain). Of those children who were
reported to have experienced these events, most were
affected only “once in a while.”

Scale reliability and factor analysis

The POQL scale had a standardized Cronbach alpha
coefficient of 0.87, indicating good internal consistency
reliability. Exploratory factor analysis suggested that the
POQL items load onto one underlying factor, with factor
loadings ranging from 0.64 to 0.87 and the single factor
accounting for 61.9 % of total variance (Table 3), Of the
multiple factor solutions we tested, the 3-factor solution
corresponded most closely to the factor analysis findings by
Huntington et al. [6], with separate factors for physical,
emotional, and role functioning. This three-factor solution
accounted for 82 % of the POQL variance.

Convergent Validity

In the linear regression analyses, overall POQL score was
positively associated with each of the convergent mea-
sures: caries experience (dmfs), active decay (ds), care-
giver-reported OHS, and adherence to oral health behaviors
(all p < 0.0001) (Table 4). In independent models, the
overall POQL score was higher (indicating worse OHR-
QolL) by 0.12 point for each additional dmfs, 0.34 point
higher for each additional ds, and 2.45 points higher for
each unit of worsening OHS. Overall POQL score was
lower (indicating better OHRQoL) with each 0.07 point
decrease in POQL score for each percentage point increase
in oral health behavior adherence (p < 0.0001). Divergent
validity analyses indicated that POQL scores were not
associated with survey year (p = 0.18), Head Start Agency

Table 1 Socio-demographic characteristics of Navajo parents/care-
givers and their children’s dental experience and oral health status

Caregiver characteristics (n = 928)

Age (years) mean (SD) 31.6 (9.2)
Gender (female) [n (%)) 779 (83.9)
American Indian [n (%)] 913 (98.4)
Formal education [n (%))
Less than high school 140 (15.0)
High school diploma or GED 343 (37.0)
Some college/technical or vocational school 328 (35.3)
College degree or higher 111 (12.0)
Not reported 6(0.7)
Employment [n (%)]
Part-time or greater 265 (28.6)
Student 95 (10.2)
Homemaker 208 (22.4)
Unemployed 316 (34.1)
Other/not reported 44 (4.7)
Income [n (%))
<$10,000 392 (42.2)
$10,000 to $19,999 161 (17.3)
$20,000 to $29,999 B8 (9.5)
$30,000 to $39,999 65 (7.0)
$40,000 or higher 87 (9.4)
Not reported 134 (14.4)
Oral health behavior score [n (%))
Adherent 51.2 (22.3)
Child characteristics (n = 928)
Age [n (%))
3 years 387 (41.7)
4 years 517 (55.7)
5 years 24 (2.6)
Gender (female) [n (%)] 458 (49.4)
Dental insurance [n (%))
IHS 867 (93.4)
State children's health insurance plan (SCHIP) 7(0.8)
Medicaid 378 (40.7)
Private insurance 43 (4.6)
Other 56 (5.0)
Decayed, missing, and filled surfaces [mean (SD)] 21.5 (19.9)
Median 16.0
Range 0-88
ds [mean (SD)) 6.0 (8.3)
Median 3
Range 0-68
Caregiver-reported oral health status [ (%)]
Excellent 115 (12.4)
Very good 195 (21.0)
Good 326 (35.1)
Fair 231 (24.9)
Poor 61 (6.6)
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Table 2 Distribution of POQL item responses in a Navajo preschool population (n = 928)

Event [n (%)]" All of the time Some of the time Once in a while Did not happen Do not know or refused

Pain 3(0.3) 3430 178 (19.2) 700 (75.4) 12 (1.3)
Angry/upset 3(0.3) 23 (2.5) 81 (8.7) 811 (87.4) 10 (1.1)
Cry 5(0.5) 33 (3.6) 119 (12.8) 768 (82.8) 3(0.3)
Warried 10 (1.1) 33 (3.6) 119 (12.8) 744 (80.2) 22 (2.6)
Trouble eating 5(0.5) 40 (4.3) 111 (12.0) 762 (82,1) 10 (1.1)
Missed school/day care 1 (0.1) 6 (0.7) 51 (5.5) 857 (92.4) 13 (1.4)

Severity associated with event [n (%)] Very bothered Somewhat bothered Bothered a little bit  Never bothered Do not know or refused

Pain 31 (3.3) 41 (4.4) 121 (13.0) 22 24) 0

Angry/upset 8 (0.9) 29 (3.1) 61 (6,6) 5(0.5) 4 (0.4)
Cry 19 (2.1) 32 (3.5) 89 (9.6) 15 (1.6) 2(0.2)
Worried 12 (1.3) 30 (3.2) 97 (10.5) 21 (2.3) 2(0.2)
Trouble eating 17 (1.8) 25 (2.7) 102 (11.0) 1 (1.2) 1 (0.1)
Missed school/day care 6 (0.7) 12 (1.3) 22 (24) 16 (1.7) 1 (0.1)

* “In the past three months, did your child have ‘event” because of his or her teeth or mouth?™ If a positive response, item is followed by a severity
item; “how bothered was your child by the evemt?”

Table 3 Factor analysis results of the POQL in a Navajo preschool population® (n = 928)

POQL events Loadings: |-factor solution Loadings: 3-factor solution
Physical functioning Emotional functioning Role functioning
Pain 0.85 0.85 0.28 0.16
Angry or upset 0.78 0.54 0.65 0.05
Cry 0.87 0.76 0.39 0.24
Worried 0.75 0.25 0.88 022
Trouble eating 0.81 0.76 0.22 0.31
Missed school or day care 0.64 0.26 0.17 0.94
Total variance by Factor 61.9 % 384 % 25.5 % 18.2 %
Total variance by solutions 61.9 % 82.1 %

* Cronbach alpha correlations: correlations between each item and its target scale are shown in bold

number (p = 0.58), or number of classrooms in the Head
Start Center (p = 0.84) (Table 4).

Children who experienced each of the six events of the
POQL measure (pain, angry or upset, crying, worrying,
trouble eating, missing school/day care) had significantly
more active decay (higher mean ds) compared to children
who had not experienced any of these events (all
ps < 0.0001 except for missed school/day care) (Table 5).
Children with ECC, S-ECC, ds, ms, fs had significantly
higher POQL scores than children without these respective
caries experiences (see Table 6). Children missing teeth for
caries had the highest POQL scores.
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Discussion

The preschool version of the Huntington et al. POQL scale
appears to be a reliable and valid measure of OHRQoL in a
Navajo preschool population. The scale showed excellent
internal consistency as well as strong construct validity.
The POQL overall scores and event frequencies were
higher (worse) for children with worse dental disease
(dmfs), active decay (ds), and worse caregiver-reported
OHS relative to children with less dental disease, no active
decay, and better OHS. The scale showed divergent
validity with no association to year surveyed administered,
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Table 4 Ordinary least squares

A d o Parameter estimate SE p value
regression analysis with POQL (95 % CI)
as the dependent variable and
each convergent or divergent Convergent models
measure as the independent dmfs* 0.12 (0.09, 0.15) 0.01 <0.0001
variable in Navajo preschool
children (1 = 928) ds* 0.34 (0.27, 0.41) 0.03 <0.0001
Oral health status** 2.45 (1,94, 2.95) 0.26 <(.0001
Oral health behavior adherence® =007 (=0.10, -0.05) 0.01 <().0001
Divergent models
Survey year (2012 vs, 2011) —0.80 (=1.96, 0.37) 0.59 0.18
* Continuous variable Ageacy mimber®te 0.58
= 2
** Categorical variable; I 1.09 (-0.66, 2.84) 0.89 0.22
| = Excellent, 2 = Very good, 2 1.25 (—0.65, 3.14) 0.97 0.20
3 = Good, 4 = Fair, 5 = Poor 3 0.80 (=1.02, 2.63) 0.93 0.39
(excellent is reference group) 4 0.11 (=1.73, 1.96) 0.90 0.90
*** Categorical variable with Number of Head Start classrooms 0.12 (~1.06, 1.30) 0.60 0.84

five agencies: 5th agency is the
reference group

in each Head Start Center (>1 vs. 1)

Table § Comparison of mean number of decayed tooth surfaces (ds > 0) between Navajo preschool children with and without a POQL event

(total n = 928)

POQL event With POQL event* Without POQL event** p value*#**
n Mean ds (SD) n Mean ds (SD)

Pain 215 10.1 (11.7) 713 4.8 (64) <0.0001

Angry/upset 107 123 (14.9) 821 5.1 (6.5) <0.0001

Cry 157 10.5 (13.3) 771 5.0 (6.4) <0.0001

Worried 162 104 (13.1) 766 5.0 (6.4) <0,0001

Trouble eating 156 94 (12.1) 772 5.3 (7.0 <0.0001

Missed school/day care 58 8.0 (10.3) 870 5.7(1.9) 0.11

* With POQL event includes responses: all of the time, some of the time, once in a while
** Without POQL event includes responses: did not happen, do not know, refused
% Unpaired 1 test of difference in mean number of decayed surfaces by event reported versus not reported

Head Start Center, or number of classrooms in the Head
Start Center, This evidence of scale validity is consistent
with the findings of Huntington et al. [6] who developed the
instrument and validated it in a low-income, minority
population. Measures of internal consistency reliability
were similar across the two studies, with Cronbach alpha
values of 0.87 in the present analysis and 0.86 in the ana-
lysis by Huntington and colleagues. In addition, both
studies found highly significant associations between POQL
and caries experience and OHS. The validation of the
POQL instrument in this sample is further strengthened by
its association with mean dmfs and ds, and S-ECC, adding
greater sensitivity to the analysis beyond just assessing an
association with either caries present or absent.

To our knowledge, this is the first study to validate an
OHRQoL. measure in preschool, rural-dwelling, Al chil-
dren. As such, the POQL provides an important tool for

evaluating relevant outcomes in research targeting oral
health disparities and the prevention of ECC,

There are notable differences between the sample used in
this validation and the sample used by Huntington and col-
leagues. The Huntington et al. sample was composed of
children 2-16 years of age, and our sample consisted of
preschool children; however, our sample is similar to Hun-
tington’s et al. subsample in which they tested the sensitivity
to change of the preschool version of the POQL (3-5 years
olds vs. 2-6 years old). Huntington et al.’s overall sample
was composed primarily of white (56.2 %) and Hispanic
(25.5 %) children who lived in an urban setting, compared to
our study of Navajo preschoolers who lived in a rural setting.
The caries experience was also different between the two
samples, In our sample, 30.3 % of children were caries free
(ds = 0) compared to 52.9 % caries-free children in the
Huntington et al. preschool sample. Intriguingly, although
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Table 6 POQL scores by caries experience in a Navajo preschool children (n = 928)

Caries experience n (%)

dmfs 90th percentile***

fs

S-ECC

Yes

ECC*

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

834 (89.9)

98 (10.6) 754 (81.3) 174(18.7) 647 (69.7) 281 (30.3) 279 (30.1) 649(69.9) 556(59.9) 556(59.9) 94 (10.1)

830 (89.4)

69(197) 27(7.1) 4.7 (9.6) 29 (8.0) 73(11.0) 3687
0.003 0.002

25(15)

4.7 (9.6)

4494 0.7 (2.6) 4.7(98) 0.8 (2.5)
<0.0001 0.0002

<0.0001

POQL score mean (SD)

p value**

<0.0001

* ECC includes children with any dmfs

** Unpaired ¢ test of mean score by group caries experience (Yes vs. No)

**+% 00th percentile was 52 dmfs or higher in this sample

our sample had a higher prevalence of active decay, their
POQL scores were consistently lower when compared to the
Huntington preschool sample, indicating better perceived
OHRQoL. In our sample, caries-free children had a mean
POQL score of 2.5 and children with caries (ds > 0) had a
mean score of 4.7, compared to a mean score of 14.6 in the
Huntington et al.'s, preschool sample. This difference per-
sisted in the relationship between subjective OHS (care-
giver-reported) and POQL. Children with positive OHS
(good/very good/excellent) had a mean POQL of 2.4 in our
sample, compared to 3.2 in the Huntington et al. sample, and
those with negative OHS (fair/poor) had a mean POQL of 7.5
in our sample, compared to 11.0 in the Huntington et al.
sample. Although the frequency of all of the scale events
were reported less often in our sample than in the Huntington
et al. sample, some patterns persisted across the samples
including pain as the most frequently reported and missing
school or day care as the least frequently reported event on
the scale. It appears that even though the caries experience in
this preschool, Al population was severe, their caregivers’
reported their perceived oral health ratings, including sub-
jective psychological factors such as those measured by the
POQL, as less severe. Perhaps this population’s long expe-
rience of extreme dental disease has habituated them to its
consequences and increased their resilience to the events
measured by the POQL. Also, since severe dental disease is
so prevalent within this population, they may perceive severe
dental disease as normal, Similar findings have been reported
in other young Al populations [10]. Investigation of the
validity of the POQL measure in other indigenous popula-
tions who experience similarly severe disease would expand
our knowledge of its validity.

We have validated the use of the preschool version of the
POQL in an Al preschool population who carry a dispro-
portionate burden of oral health disease. Having a valid tool
to measure the impact of oral health disease on the lives of
these vulnerable Al children is needed to understand the
impact of interventions aimed at improving their health
outcomes. Population-based POQL scores are subjective,
however, and although valid, scores may differ across pop-
ulations due to variations in cultures, historical experiences,
access to dental care, and/or place of residence (urban vs.
rural). Use of the POQL scores to assess the impact of
interventions within young Al populations is valid, as we
expect disparities in OHRQoL to exist even within a rela-
tively homogeneous group (same race/ethnicity, similar-
aged children, and rural residence) given the disparities in
dental experience and oral health status within the popula-
tion, However, if population-based norms differ, as we sus-
pect for this scale, using it to compare OHRQoL across
populations may not be appropriate, and may not accurately
reflect the disparities in OHRQoL associated with disparities
in oral disease between populations, Also, increasing age has
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been found to be associated with higher POQL scores, even
within a young population [ 10], and comparing POQL scores
across populations of different ages may lead to a misun-
derstanding of their dental experiences.

ECC prevalence in this Al preschool population was nota-
bly high (81.3 % had S-ECC) and most children in the sample
had many affected tooth surfaces (mean dmfs = 21.5/mean
ds = 6.0). Given the severity of disease in this population, one
would expect their OHRQoL to be impacted. Although we did
not see numerically high POQL scores in this population
(mean = 4.7 for children with active decay), associations of
POQL with dmfs, ds, OHS, and oral health behavioral adher-
ence were highly significant. A better understanding of the
clinical significance of POQL scores would be valuable in
interpreting their potential utility in the evaluation of oral
health promotion programs for reducing ECC and ECC’s
impact on health and well-being. The experiences of the Al
population in which the POQL was validated may differ from
those in other populations and may impact their resilience or
perhaps perceptions of health—including oral health.

There are limitations to this study. Foremost, since few of
the Al children in whom the POQL was validated were caries
free, we may not have been able to accurately evaluate the
performance of the POQL measure in these young Al chil-
dren. Second, POQL is a subjective measurement that is
vulnerable to recall and response biases and was used as a
proxy for the impact of dental disease on children. We also
compare our validation of the preschool version of the POQL
to its validation in Huntington et al.’s preschool population, as
well as in their overall pediatric population, Perception of
POQL changes over time as children’s teeth and experiences
also change, possibly making these comparisons less valid.
Also, although we successfully met our objective and dem-
onstrated the validity of the POQL in an Al preschool popu-
lation, its use in older Al children or in other tribal populations
residing in other regions warrants further validation.

Conclusion

The POQL scale is a reliable and valid measure of OHR-
QoL in young Al children in the rural southwest, and its
use as an outcome measure in oral health promotion
interventions is acceptable. Due to the influence of differ-
ences in age, race/ethnicity, and access to dental services
on POQL, we advise caution when comparing POQL
scores between different racial/ethnic and cultural groups
until further research on this scale has been completed.
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