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Abstract
Objectives—To empirically test a multilevel conceptual model of children’s oral health
incorporating 22 domains of children’s oral health across four levels: child, family, neighborhood
and state.

Data source—The 2003 National Survey of Children’s Health, a module of the State and Local
Area Integrated Telephone Survey conducted by the Centers for Disease Control and Prevention’s
National Center for Health Statistics, is a nationally representative telephone survey of caregivers
of children.

Study design—We examined child-, family-, neighborhood-, and state-level factors influencing
parent’s report of children’s oral health using a multilevel logistic regression model, estimated for
26 736 children ages 1–5 years.

Principal findings—Factors operating at all four levels were associated with the likelihood that
parents rated their children’s oral health as fair or poor, although most significant correlates are
represented at the child or family level. Of 22 domains identified in our conceptual model, 15
domains contained factors significantly associated with young children’s oral health. At the state
level, access to fluoridated water was significantly associated with favorable oral health for
children.

Conclusions—Our results suggest that efforts to understand or improve children’s oral health
should consider a multilevel approach that goes beyond solely child-level factors.
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Despite reductions in dental caries rates over the past 25 years resulting from water
fluoridation, fluoride toothpaste use, and improvements in oral hygiene and nutrition, dental
caries remains the most common chronic childhood disease, overall (1), and the cause of the
vast predominance of oral health problems in children. Nationally, 42% of children 2–11
years old have caries experience in their primary teeth, with 23% having untreated caries;
among 12–19-year-olds, 59% have caries experience in their permanent teeth with 20%
having untreated caries (2). Dental caries accounted for 117 lost school-hours per 100
school-age children in 1989 (3). As overall caries rates decrease, diminishing returns can be
expected from applying current individual-based approaches to fight disease.

Population health research has looked beyond the biomedical model to explain disease
states, but with the exceptions of water fluoridation and school-based dental sealant
programs, population-based approaches have not been implemented extensively in oral
health. Health conditions (e.g., diabetes and HIV), health behaviors (e.g., use of alcohol,
tobacco, sugary diet, certain drugs, and lack of preventive care), socioeconomic factors (e.g.,
lower education and income), and minority race/ethnicity are related to poor oral health (4–
6). However, few models explain the relationships between the larger contextual,
environmental and societal factors and oral health. An individual is exposed to multiple
factors at a time and over a lifetime, so focusing primarily on traditional biomedical factors
limits our understanding of how these different complex factors operate.

Population health models generally classify health determinants into five broad categories:
genetic endowments, social environment, physical environment, health-influencing
behaviors, and medical care (7–14). Critically, a multifaceted approach’s determinants do
not act independently but complexly interact to impact population health (15,16).
Importantly, these determinants may vary with child age and developmental status (13).

A parallel approach centers on identifying dental and nondental oral health determinants
(17–20). Much initial work focused on early childhood caries (21–23), while other efforts
have examined the association between oral health and socioeconomic factors over time
using a life-course approach (24). These studies proceed from the basic biological model
and incorporate additional factors in the social and physical environment, including
socioeconomic status, race/ethnicity, culture, stress, health behaviors and the health care
system. Reisine et al. (21) found adding social and psychological variables improved
predicting dental services utilization over solely biological variables. In related work, they
described how dental knowledge and life stress predict decayed, missing, or filled surfaces
or teeth (23). Several papers discuss incorporating psychosocial and behavioral indicators
for dental health conceptually but few tested these empirically (20,22,25,26).

Theoretical and conceptual work in population epidemiology by Susser and Susser (27),
Kaplan (28) and others emphasize the multilevel nature of health determinants. Factors
influencing health operate at individual, family, and community levels (28–32). Individual
children live in families; families are embedded in communities. A child’s dental disease
risk cannot be isolated from family and community disease risk. Hence, any comprehensive
children’s oral health model must incorporate a multilevel perspective, as some oral health
researchers have begun to do (4,33,34).

Over the past 20 years, dental caries rates have dropped dramatically. Fluoridated water is
one of the most cost-effective preventive public health strategies, and is one of the few
population-based preventive interventions with demonstrated cost-savings (35). Sealants are
similarly cost-effective, and even cost-saving when applied to high-risk children (36).
Added benefits are also seen from fluoride toothpastes (37).
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Despite these gains, there are still wide variations in applying caries-preventing strategies.
The percentage of the population with fluoridated water is only 67% in the United States,
ranging from a low of 2.3% in Utah to 100% in Washington, DC (38). Sealants similarly are
disparately applied, with those at greatest risk being less likely to receive them: rates for
black and Mexican-American children are 33% lower than those for white children; children
near poverty level are 50% as likely to have sealants as those ≥200% of the Federal Poverty
Level (FPL) (2).

Building on the oral and population health literature, we developed a multilevel conceptual
model of children’s oral health (4). That comprehensive review identified 22 oral health
domains across three levels – the child, family and community – shown in Fig. 1. This
analysis applies our multilevel conceptual model using data from a large, population-based
national survey. Because the data are cross-sectional, our analysis is exploratory in nature
and intended as an initial step to further understanding the factors that contribute to positive
oral health among children. We hope the analysis presented here will provide a basis for the
design of more specific studies of interventions to improve children’s oral health.

Methods
Data

Data are from the 2003 National Survey of Children’s Health (NSCH), a module of the State
and Local Area Integrated Telephone Survey conducted by the Centers for Disease Control
and Prevention (CDC), National Center for Health Statistics (39). The sponsor was the
Maternal and Child Health Bureau of the Health Resources and Services Administration
(HRSA). The NSCH was conducted from January 2003 to July 2004, using random-digit-
dialing to identify households with children. In each household, one child was randomly
selected as the subject of an in-depth health interview. The respondent was the adult in the
household most knowledgeable about the child’s health. Interviews were completed for 102
353 children in the United States, in English or Spanish (39).

The NSCH included data on the child’s health, health care access and utilization, and health
insurance coverage; the child’s family’s functioning; and the child’s neighborhood (39). The
NSCH also collected separate data for early childhood (ages 0–5) and middle childhood/
adolescence (ages 6–17). The early childhood data included information on the child’s
development, childcare, injuries, and breastfeeding. These different data collection
components by age fit well with dentition stages; ages 1–5 represent primary dentition and
ages 6–17 represent mixed and permanent dentition. Thus, our model of young children’s
oral health includes children ages 1–5.

Levels of analysis
Respondents were sampled within states, providing for a natural hierarchy. The NSCH data
also included subjective measures at the family and neighborhood levels. However, only one
child per household was sampled and households were not geocoded to the neighborhood
level, so the family and neighborhood levels were not distinguishable from the child level
and could not be modeled statistically. Therefore, our model represents four conceptual
levels (child, family, neighborhood, and state) but only two statistical levels (children within
states), with our external geographic variables all measured at the state level. State-level
variables that we tested were drawn from a variety of sources, including: HRSA’s Area
Resource File; CDC’s National Oral Health Surveillance System; CDC’s Behavioral Risk
Factor Surveillance System; Statistical Abstract of the United States; the Federal Bureau of
Investigation’s Uniform Crime Reports; the Environmental Protection Agency; the Annie E.
Casey Foundation’s Kids Count Data Book; and the US Census.
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Variable specifications
Most variables in the model are dichotomous indicators where a value of 1 indicates the
presence of the attribute described in the variable label (from Table 3) and a value of 0
indicates its absence. Seven variables (age in years, number of adults in household, number
of children in household, number of family outings per week, number of residential moves,
and the two state-level variables) are continuous measures.

Two variables require more explanation. In both cases, maximum-likelihood factor analysis
and Cronbach’s alpha indicated that a group of variables was highly correlated and may
have been measuring the same underlying construct (results available upon request).

First, we constructed a parental coping index averaging values of five variables that assessed
how often parents felt that: they were not coping well with parenting demands; their child
was harder to care for than other children; the child did things that really bothered the
parent; they were giving up too much to meet the child’s needs; and they felt angry with the
child. Second, we constructed a dichotomous variable that indicated whether parents usually
or always felt their child was safe in the neighborhood and agreed that people in the
neighborhood help each other, watch out for each other’s children, can be counted on, and
can be trusted to help the child (if any condition was not met, the indicator was coded to 0).

Operationalizing the complex social constructs included in our conceptual model – such as
ethnicity, language and culture – required use of proxy variables from the NSCH and other
sources. Table 1 shows how each construct was specified in our empirical model.

Imputation
Many factors were considered for inclusion in our model of children’s oral health. The
cumulative effect across many variables of discarding observations with missing data could
potentially bias our results, if a substantial proportion of the sample were excluded from the
analysis. Our full model with unimputed data discards 20% of the sample due to missing
values on various covariates. To overcome this limitation, we used IVEware, a multivariate
sequential regression imputation software package designed for complex data structures
(40). With IVEware, we used all our analysis variables to impute a range of plausible values
for missing cases on each explanatory variable, generating a set of five imputed databases.
Multiple imputation allows for variation across the five data sets to reflect the uncertainty of
imputed data, and research indicates that five is a sufficient number of data sets for this
purpose (41).

These datasets were analyzed using ordinary sas procedures (described below) along with
the sas procedure MIANALYZE to aggregate results to obtain proper standard errors accounting for
additional variation across imputed data sets (42). The variable requiring the most
imputation (9.2% of children) was household income relative to the FPL. The variable
indicating whether people in the neighborhood might be a bad influence on children required
4.9% imputation; the variable indicating how often the respondent felt the child was safe in
the neighborhood required 4.2% imputation; and the child dental insurance variable required
3.1% imputation. No other variable needed more than 2% imputation.

Statistical analyses
Our dependent variable is a dichotomous indicator coded from the question: “How would
you describe the condition of (child)’s teeth? (excellent, very good, good, fair or poor)” Our
model compares excellent, very good or good oral health to fair or poor oral health. We
excluded children with no teeth or under age 1 from our analysis, resulting in a sample size
of 26 736 children ages 1–5. The unweighted percentage of sample children ages 1–5 whose
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teeth were rated as fair/poor was 5.1% (the weighted population estimate of fair/poor oral
health was 6.7%).

We used the model-based approach to analyzing sample surveys (43–45) in sas procedure
GLIMMIX to fit mixed models for dichotomous dependent variables with random state effects.
We included variables used to create the NSCH sampling weights as covariates. The NSCH
sampling weights were adjusted to account for noncoverage of households without landline
telephones (nontelephone or wireless-only households), so our results represent all children
ages 1–5 in United States households (39).

Table 1 lists the indicators chosen to represent each domain and analysis level, based on an
extensive literature assessment and development of our comprehensive conceptual model
(4), shown in Fig. 1. Our data set included too many candidate variables for one model and
multiple possible indicators for some domains. This necessitated a modeling approach
reducing the number of factors for the final model. Although guided by our conceptual
model and literature review, the modeling approach is necessarily exploratory in nature.

We began the modeling process by fitting single-domain models with unimputed data at the
individual level. That is, for each domain, we fitted a model including all individual-level
characteristics from that domain (as listed in Table 1). We then constructed a full model that
included all characteristics that were found to be significant at the 0.10 level in any single-
domain model. We then re-fitted the full model using imputed data and examined the effects
for robustness across unimputed and imputed models (no substantial differences were
found). We next sequentially trimmed the model variables that were not significant at the
0.10 level in the full model. Finally, we tested each state-level characteristic in the model,
keeping those with significant effects at the 0.10 level. Preliminary model results are
available upon request from the authors.

We took multiple steps to reduce multicollinearity during the modeling process, including
checking for high correlations between independent variables prior to inclusion in the
models, developing scales of similar measures using factor analysis, and examining changes
in the coefficients and standard errors. The model was assessed for multicollinearity
problems using criteria of 2.5 for the variance inflation factor and 0.4 for tolerance (46). The
model was not affected by multicollinearity based on these criteria.

We present odds ratios and associated 95% confidence intervals for the model variables. For
discrete variables, the odds ratio represents the odds of having fair/poor oral health for
children in a particular category, relative to the omitted (referent) category. For continuous
variables, the odds ratio represents the incremental increase/decrease in the odds of having
fair/poor oral health for each incremental increase in the continuous variable value. Hence,
comparisons of the sizes of odds ratios for continuous and dichotomous variables are not
appropriate.

Table 1 indicates factors that were (i) not significant at the 0.10 level in single-domain
models; (ii) significant in single-domain models but not significant at the 0.10 level in the
full model; (iii) state-level factors that were not significant at the 0.10 level in mixed models
with one state characteristic; or (iv) state-level factors that were significant at the 0.10 level
in single-characteristic mixed models but were reduced to nonsignificance at the 0.10 level
when other state-level characteristics were added to the model. Variables meeting any of
these criteria were excluded from the final model. Variables with no annotation in Table 1
are included in the final model.

Assessing model fit is complicated in SAS PROC GLIMMIX, which does not provide likelihood values
for likelihood ratio tests. The fit statistics produced in GLIMMIX are pseudo-likelihoods that
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should not be compared across models to determine model fit (SAS Institute, 2006). We
used theory and prior knowledge to construct our model, and used decision rules regarding
the significance of covariates to guide what remained in the model.

Results
Model fit

The estimate of residual variance for the null model is 0.9835 and for the full model, 0.8978,
indicating an 8.7% reduction in residual variance when our covariates are included in the
model (Table 2). The ratio of the generalized chi-square statistic and its degrees of freedom
in the full model is 0.90 (close to 1), indicating that there is little residual over-dispersion
and the variance in the data has been modeled appropriately.

Results by domain
Table 3 presents the multilevel model, based on imputed data, for parent-reported fair/poor
oral health for children 1–5 years old. Five of six child-level domains and seven of eight
family-level domains listed in Table 1 are represented in Table 3 (although family level
social support is not significant at the 0.05 level in the final model). Four community-level
domains (at either neighborhood- or state-level) showed statistically significant effects at the
0.05 level for young children: social environment, social capital, physical safety, and
physical environment.

Of the 22 domains listed in Table 1, only seven were not significantly related at the 0.05
level to children’s oral health in the final model: child-level health behaviors and practices;
family-level social support and physical safety; and four community-level domains: oral
health environment, dental care system characteristics, health care system characteristics,
and community-level culture (although family-level culture was significant).

Results by level
Our generalized linear mixed model produces parameter estimates for two statistical levels:
child and state. However, many characteristics measured at the child level measure aspects
of the family or neighborhood in which the child lives, resulting in four conceptual levels:
child, family, neighborhood, and state. By conceptual level, the child, family, neighborhood
and state levels were all found to include significant effects at the 0.05 level (Table 3).

Social environment was significant at both neighborhood and state levels. Children who live
in Metropolitan Statistical Areas are less likely to be rated fair/poor than children in
nonmetro areas, and children who live in states with higher income inequality were less
likely to be rated fair or poor.

Results by variable
Oral health was less likely to be rated fair/poor in young children if they were non-Hispanic
white or female, were ever breastfed, last saw a dentist more than a year ago or never, were
born in the US, spoke English at home, lived in the city or suburbs, or if both parents were
in good physical and mental health, exercised regularly and had health insurance. The
likelihood of having fair/poor oral health decreased for younger children and those who
went on family outings more often, and for children in households with fewer children,
fewer adults, or higher education. Oral health was more likely to be rated fair/poor for
children with no dental insurance, if the parents did not report coping well with raising
children, if there were bad influences in the neighborhood, or the neighborhood was unsafe.
Children in states with greater income inequality were less likely to be rated fair/poor. An
increase in the percent of the state’s population with access to fluoridated water of 10%
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points was associated with a 4% decrease in a young child’s odds of having fair/poor oral
health.

Discussion
This analysis is the first to empirically consider a range of correlates for children’s oral
health based on a comprehensive conceptual model with nationally representative data. It is
intended to provide researchers, advocates and dental professionals with information on
factors associated with children’s oral health as reported by their parents. Although our
results are provisional, they represent an important step forward since they are based on a
comprehensive conceptual model and encompass biological, environmental, social and
behavioral correlates that have not been studied together previously. As we discuss below,
our findings can be used as a basis for future investigations of specific interventions to
improve the oral health of children.

Our goal was to identify factors associated with oral health operating at the child, family,
neighborhood and state levels. Several important findings emerged from our analysis. First,
we found relatively few significant correlates of oral health at the state level. This is not to
say that factors acting at the state level are not important. We found that state-level access to
fluoridated water was associated with better oral health for young children. But, for the most
part, significant effects were found for variables measured at child, family and neighborhood
levels.

Second, we found evidence that most domains in our conceptual model are associated with
oral health outcomes for children. Measures of biologic and genetic endowment, physical
attributes, development, dental insurance, use of dental care, family composition, family
function, socioeconomic status, health behaviors and coping skills, culture, social
environment, social capital and physical environment were significant correlates of oral
health. Our analysis showed that domain effects were significant at the child, family and
community levels. However, we did not evaluate the relative importance of different
domains, so further research with multifactorial approaches is encouraged. Such studies can
help inform policymakers concerning the domains and levels where interventions would be
most efficacious.

Some surprising exceptions to the general finding that most domains mattered were the lack
of significant effects of community oral health environment and health care and dental care
system characteristics, which would seem to be directly relevant. These domains may be
important for older children, an avenue for further research. Another surprise was the
direction of the use of dental care effect: compared with children whose last dental visit
occurred during the previous year, young children whose last dental visit was more than a
year ago or who had never had a dental visit had better perceived oral health. This is likely
due to very young children being more likely to be taken to the dentist only if they exhibit
recognizable problems with their teeth or specific complaints, and less likely if primary teeth
were considered to be temporary or unimportant. Not recognizing that the child’s teeth are in
poor condition could result in (i) not taking the child to the dentist and (ii) not rating the oral
health as fair or poor.

Primary language spoken at home was an important correlate of children’s oral health.
Results indicate children in households where the primary language was not English had
about 1.5 times the odds of being in fair/poor oral health as children in English-speaking
households. This is particularly striking since the model controls for household income and
education and child race/ethnicity, nativity, dental insurance, and use of dental care. If other
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studies confirm this finding, additional health education and health promotion efforts in
culturally appropriate languages may be needed to reach nonEnglish speakers.

Interestingly, we found that children in states with greater income inequality were less likely
to have fair/poor oral health, while family income measured at the individual-level was
inversely related to worse oral health in our model. Other surveys have also documented that
individual-level income is inversely related to poor health in the general population (1), but
no studies have reported the converse association we found at the state level. The state may
be too large of a geographic unit for this kind of measure to have much meaning.
Alternately, the Gini Index may be acting as a proxy for other factor(s) operating at the
state-level not included in our model. Given these interpretational issues, this finding merits
further investigation with other data sets.

Dentists traditionally focus on child-level factors (i.e., those pertaining to the patient). Our
results suggest that family and neighborhood characteristics may play an important role in
relation to children’s oral health outcomes. One avenue for further research is to examine
cross-level interaction effects, which were beyond the scope of this study. Further research
taking a broader perspective on the domains associated with oral health could ultimately
contribute to improved dental health outcomes for children.

Limitations
This investigation has several limitations. While these limitations necessarily qualify the
conclusions that can be drawn from this study, they can also serve to inform future research
on the determinants of children’s oral health. An important limitation follows from the
cross-sectional design of the NSCH which precludes causal inferences. Consequently, our
findings should be viewed as provisional and subject to verification using other data sources.
Development of population-based longitudinal surveys of children’s oral health that permit
identification of causal relationships, while expensive and difficult undertakings, should be
explored to address this issue. At present, no large-scale longitudinal surveys of children’s
oral health exist at the national level. If properly implemented, such surveys could provide a
basis for improving our understanding of the determinants of children’s oral health.

Our dependent variable is a subjective measure of parent’s report of the condition of the
child’s teeth. Although these reports were not validated using dental exams, evidence from
other studies suggests that subjective reports of oral health are reasonably valid indicators
for many oral health issues, including root canals, fillings, and prostheses, while the
evidence is somewhat mixed for caries (47). More generally, our outcome variable should be
viewed as a global health measure that captures parental assessment of multiple aspects of
oral health - such as toothaches or swelling, decayed or missing teeth, restorations from past
disease, dental esthetics, and functional aspects like chewing ability. It is possible that other
sets of explanatory factors would be significant in models predicting different specific oral
health problems. The next iteration of the NSCH questionnaire was revised to identify
specific oral health problems, such as toothaches, broken teeth, bleeding gums, and decayed
teeth or cavities, providing researchers a unique opportunity to assess the factors that may
contribute differentially to a variety of important oral health outcomes.

More generally, our study findings are derived from a sample survey, which is subject to
various forms of nonrandom error, including nonresponse bias. Survey error is present in
any population survey and the NSCH has several methodologies built-in to minimize such
biases. These include random selection, assurances of confidentiality for respondents,
selecting respondents who were most knowledgeable about the sample child’s health, testing
of questionnaire items through focus groups and cognitive interviewing, and incentives to
increase response rates.
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Finally, although we were able to examine a large number of explanatory factors in our
models, there were variables that were identified in our conceptual model (4) for which data
were unavailable. Some domains could only be measured by proxy, including family-level
social support and child-level health behaviors and practices. Given the potential importance
of these factors, we recommend that future survey questionnaires incorporate more direct
measures of these variables. Similarly, our indicators of biological and genetic endowment
are also indicators of parental health status, and the two domains could not be disentangled
without access to more direct measures of biological and genetic endowment, such as
indicators of siblings’ or parents’ oral health status. Here again, questionnaire modifications
could fruitfully address these issues.

Conclusions
This study is the first empirical investigation of the social determinants of children’s oral
health using large-scale, population-based data and multilevel modeling. Although our
analysis has many strengths, the limitations suggest important avenues for future research on
children’s oral health outcomes. These include using longitudinal data and collecting data on
more proximate indicators for some domains, such as genetic endowment. In the meantime,
our results can help us to begin identifying characteristics of the child, family and
community worthy of further exploration and, ultimately, facilitate the design of
interventions to improve oral health. Some variables we found as significant correlates, such
as age and ethnicity, are immutable. However, we found a number of significant correlates
that are amenable to public health interventions, including access to fluoridated water,
family and neighborhood cohesiveness, and positive health behaviors of parents.
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Fig. 1.
Child, family and community influences on oral health outcomes of children. Reproduced
with permission from Pediatrics, Vol. 120 (3), Page e512, copyright © 2007 by the
American Academy of Pediatrics.
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Table 1

Child-, family-, and community-level influences on young children’s oral health

Child-level domains Family-level domains Community-level domains (neighborhood or state)

Physical Attributes Family Composition Culture

  Race/ethnicity   Family structure   Percent of population non-English

  Sex   Household size    speakingc,d

Biologic/Genetic Endowment Family Function Social Capital

  Physical health of parents   Religiositya   Whether neighbors help/watch out

  Mental health of parents   Family time readingb    for/count on/trust each other

  Birth ordera   Family outings   Presence of bad influences on child

Development   Eating meals togetherb   Percent of housing owner-occupiedc,d

  Age Socioeconomic Status   Percent of population in same

  Breastfeeding   Highest education in household    residence 1995–2000c,d

Health Behaviors & Practices   Family income Social Environment

  Special health care needsb   Parental unemploymenta   Metropolitan statistical area status

Dental Insurance Health Status of Parents   Percent of population in urban areasc,d

  Dental insurance coverage   Physical health of parents   Percent of population in povertyc,d

Use of Dental Care   Mental health of parents   Unemployment ratec,d

  Dental visit in last year Health Behaviors, Practices & Coping   Percent of children with unemployed

Skills of Family    parentsc,d

  Parental exercise patterns   Income inequalityc

  Parental health insurance coverage   Percent of families female-headedc,e

  Parental coping with child raising   Percent of 8th-graders below basic

Handling family disagreements by    reading levelc,d

    Keeping opinions to selfa Physical Environment

    Discussing calmlyb   Population density per square milec,d

    Arguinga   Percent of housing with standard

    Hitting/throwing thingsb    plumbingc,d

Social Support   Percent of population with access to

  Frequency of residential moves    fluoridated waterc

  Physical Safety   Percent of population ages 12–17 who

Perceptions of child’s safety at    smokec,d

  homea   Percent of population ages 18–25

Culture    who smokec,d

  Language spoken at home   Percent of children in crowded housingc,d

  Child born in the United States   Percent of population affected by

  Parents born in the U.S.a    health-based violations in water

   supply c,d
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Child-level domains Family-level domains Community-level domains (neighborhood or state)

  Percent of children with elevated blood

   lead level c,d

Physical Safety

  Perceptions of child safety in

   neighborhood

  Crime ratec,d

Community Oral Health Environment

  Percent of adults with teeth cleaning,

   previous yearc,d

Percent with no dental visit in last 2 yearsc,d

Dental Care System Characteristics

  Supply of dentistsc,d

  Health Care System Characteristics

  Supply of doctorsc,d

  Percent of population uninsuredc

  Percent of children uninsuredc

  Medicaid/SCHIP funding per capitac,d

  Vaccination coveragec,d

  Age-adjusted mortality ratec,d

  Low-birth-weight ratec,e

a
Nonsignificant at 0.10 level in single-domain model.

b
Significant in single-domain model but not significant at 0.10 level in full model.

c
State-level characteristic.

d
Nonsignificant at 0.10 level in mixed models with 1 state characteristic.

e
Reduced to nonsignificance (at 0.10 level) in mixed models with multiple state characteristics.
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Table 2

Random effects and model fit for the null and full models of fair/poor parent-reported oral health among
children 1–5 years of age

Covariance parameter estimates Model fit statistic

Model Parameter Estimate (SE) Generalized chi-square/DF

Null Model Intercept 0.1007 (0.000827) 0.98

Residual 0.9835 (0.000073)

Full Model Intercept 0.0438 (0.0178) 0.90

Residual 0.8978 (0.0082)

Data Source = National Survey of Children’s Health 2003; US Census 2000; CDC. National Oral Health Surveillance System 2000.
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