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Abstract
Objective—To assess the effects of dental health on school performance and psychosocial well-
being in a nationally representative sample of children in the US.

Study design—We analyzed data from the 2007 National Survey of Children’s Health for
40,752– 41,988 children. The effects of dental problems and maternal-rated dental health on
school performance and psychosocial well-being outcomes were evaluated using regression
models adjusting for demographic, socioeconomic, and health characteristics.

Results—Dental problems were significantly associated with reductions in school performance
and psychosocial well-being. Children with dental problems were more likely to have problems at
school (OR=1.52; 95% CI: 1.37–1.72) and to miss school (OR=1.42; 95% CI: 1.23–1.64) and
were less likely to do all required homework (OR=0.76; 95% CI: 0.68–0.85). Dental problems
were associated with shyness, unhappiness, feeling of worthlessness, and reduced friendliness.
The effects of dental problems on unhappiness and feeling of worthlessness were largest for
adolescents between 15 and 17 years.

Conclusion—Preventing and treating dental problems and improving dental health may benefit
child academic achievement and cognitive and psychosocial development.

Keywords
dental health; oral health; caries; child health; child development; academic achievement;
psychosocial well-being

Although there has been general improvement in children’s dental health over recent
decades, dental problems are still highly prevalent during childhood. In the United States
(US), about 42% of children aged 2 to 11 years experienced caries between 1999 and 2004
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(1), and 42% of children and adolescents aged 6–19 years have had dental caries in their
permanent teeth (2). The prevalence of dental caries in primary teeth of children between 2
and 4 years of age increased from 18% in 1988–1994 to 24% in 1999–2004 (3).

Dental health plays a key role in the overall health status and quality of life of both children
and adults; dental health also may affect several domains of child development and growth.
Good dental health enhances the child’s ability to develop several physical and social
functions such as feeding, breathing, speaking, smiling, and social adaptation. Consequences
of dental diseases in children may include pain, discomfort, embarrassment, challenged
cognitive development, reduced self-esteem, and impairments of daily life activities (4).
Severe caries in young children is associated with underweight, poor growth, irritability,
higher risk of hospitalization, disturbed sleeping, and diminished learning ability (5, 6).

The relationships between children’s dental health and their educational performance and
psychosocial status have been investigated. Jackson et al (7) analyzed 2008 data from North
Carolina and found that poor oral health status was associated with increased parental report
of low child school grades. In that study, low school performance was associated with
school absence because of dental pain or infection and not with absences for routine dental
care. A previous study using the same data source for 2005 reported that children who have
both poor oral and general health had lower parent-rated school performance (8). However
when separated, oral health and general health had smaller and insignificant associations
with school performance than when combined. Two other studies of US and other
populations evaluated the relationship between child oral health and school attendance and
found considerable decrease in school hours with dental problems and visits to dental care
providers (9, 10).

Several dental problems in children and adolescents also have been negatively associated
with psychosocial well-being. Dental pain affects emotional stability of children and
enrollment in social activities such as by preventing children from engaging in playing time
(11–13). Malocclusion has been associated with reduction in perceived attractiveness by
others and social acceptance (14). Traumatic dental injury especially in the anterior teeth has
been associated with reduced children’s sociability including avoiding to smile, not enjoying
contact with other people, and anxiety about others’ perceptions of them (15, 16).

Previous studies have not evaluated the potentially related schooling and psychosocial
consequences of dental health problems simultaneously, using the same sample and
analytical framework. Such an analysis allows for a more comprehensive assessment of
several related developmental consequences of child dental problems.

In this study we evaluate the effects of child dental health on school performance and
psychosocial well-being in a large nationally representative US sample of children aged 6–
17 years controlling for several demographic, socioeconomic, and health confounding
variables.

Methods
We employed the 2007 National Survey of Children’s Health (NSCH), which is the most
recent nationally representative survey of children’s health in the US. The 2007 NSCH is a
module of the State and Local Area Integrated Telephone Survey from the National Center
for Health Statistics at the Centers for Disease Control and Prevention (CDC) (17). The
NSCH randomly selected a sample of households with children less than 18 years of age in
all 50 states and the District of Columbia. One index child was randomly selected for the
interview from all children in each identified household. Data were obtained through phone
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interviews with the parent or guardian who knew about the health and health care of the
index child.

Because we sought to evaluate school performance, we included in the study sample only
children between 6 and 17 years. This also is the age for which the NSCH included
questions about psychosocial status. Of the total NSCH sample, 64,076 met inclusion
criteria. Next, we limited the sample to children for whom their mothers were the
respondents to the NSCH interview in order to reduce errors in self-reported maternal and
child data. This reduced the eligible sample to 46,750 children. Because some observations
have complete data on some but not all of the study variables, and because we include
different dental health and outcome measures in multiple regressions, the final sample
included in our study regressions ranges from 40,752 to 41,988 children. Children with
complete data who were included in the study regressions had some differences from
children with incomplete data on certain outcome and dental health measures and on some
demographic and socioeconomic characteristics (Table I; available at www.jpeds.com). In
order to evaluate the effects of missing data on our results, we re-estimated the main study
regressions (described below) using two approaches: (1) a propensity score model to
readjust sampling probability weights for excluding observations due to missing data; and
(2) imputing outcome and continuous explanatory variables and adding as covariates binary
0/1 indicators for observations with missing data on categorical explanatory variables. We
found similar dental effects in both of these approaches to those in the main models that
exclude observations with missing data (additional information available upon request from
the authors).

Outcome and Dental Health Measures
The main study outcomes were the child’s school performance and psychosocial well-being,
which we measured in several ways from the survey questions (18). We used three school
performance measures: 1) having received school report of a problem that the child was
having at school during the last year based on the following question: “During the past 12
months, how many times has [the child’s] school contacted you or another adult in your
household about any problems [he/she] is having with school?” (18), 2) homework
completion based on a five-item scale question about how often the child completed his/her
homework, and 3) health-related missed school days during the last year, which we
evaluated both as any missed days and number of missed days. Four psychosocial well-
being outcomes were included: 1) shyness, 2) sociability/friendliness, 3) feelings of
worthlessness/inferiority, and 4) unhappiness, all measured from maternal report on five-
item frequency scales of never, rarely, sometimes, usually, and always. Shyness was
measured by the child being withdrawn and not involved with others. Sociability is
measured by getting along well with other children. The two other psychosocial outcomes
measured how often the child feels worthless or inferior, and is unhappy, sad, or depressed.

We used two separate measures for child dental health based on maternal report: 1) having
specific dental health problems and 2) rating of dental health. The first measure is a binary
indicator for the child having experienced at least one of the following conditions over the
past 6 months: toothache, decayed teeth or cavities, and bleeding gums, as reported by the
mother in response to specific questions about these conditions. The second measure is
based on maternal rating of the child’s dental health status over a five-item scale of
excellent, very good, good, fair, or poor. We combined excellent and very good dental
health into one binary indicator and fair and poor dental health into another indicator, and
use “good” dental health as the reference category because of the low frequency of poor
dental health (1.19%) and to avoid potential biases toward reporting extreme responses.
Although parental report of their children’s dental health is not an objective measure, it has
been found to have a significant positive association with objective measures and is
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considered a valid proxy indicator of child dental health (19–22). In addition, parents’
perceptions are highly relevant because they influence their decisions about child dental
health and dental care use. In our sample, the Spearman correlation coefficient for maternal-
rated dental health and reporting dental problems was 0.33 (p<0.001). About 19% of
mothers who rated their child’s dental health as excellent/very good reported dental
problems, compared with 42% and 65% of mothers who rated their child’s dental health as
good and fair/poor, respectively.

Empiric Model and Statistical Analysis
We evaluated the effects of the dental health measures on the schooling and psychosocial
outcomes using multivariate regression models that adjust for several potential confounding
variables. All models were weighted by the survey sampling probability weights in order to
obtain population-based estimates. We estimated separate regressions for each outcome –
three measures of school performance and four measures of psychosocial well-being – and
dental health measure. Binary logistic regression was used for binary outcomes and ordered
logistic regression is used for the ordinal outcome measures. We used Poisson regression for
the number of missed school days. We estimated all models for the total sample and
stratified by school-level age groups including 6–11 years (elementary-school), 12–14 years
(middle-school), and 15–17 years (high-school) to evaluate if dental health effects vary over
age.

All regression models adjusted for several theoretically relevant demographic,
socioeconomic, and health variables that may be related to both dental health and the study
outcomes. For example, maternal education likely affects awareness of good dental health
practices but can also independently affect child schooling or psychosocial performance. We
adjusted for the following demographic characteristics: child’s age, sex, race/ethnicity,
country of birth (US versus others), and birth order, numbers of children and adults in the
household, and maternal age and marital status. The socioeconomic characteristics adjusted
for included maternal, household poverty-level, and child’s health insurance coverage. The
models also adjusted for whether the child had been diagnosed with: a learning disability,
attention deficit disorder (ADD) or attention deficit hyperactive disorder (ADHD),
behavioral or conduct problems, autism or an autism spectrum disorder (ASD),
developmental delay that affects child’s ability to learn, speech problems, and hearing
problems. Further, we also included state-level fixed-effects in order to account for
differences in dental care availability and quality and children’s dental health between states.

Results
Table II shows the distributions of study variables. Over a quarter of children have at least
one dental problem. About 30% of children have problems in school, and 80% miss at least
one school day per year for illness/injury. Frequent (sometimes/usually/always)
unhappiness, feeling worthless/inferior, and shyness are relatively common at 19.25%,
18.4%, and 11.46%, respectively.

Effects of dental health on school performance
Table III reports the dental health effects on school performance for the total sample. We
report odds ratios in Table III for the logistic regression models. Dental health problems
have significant negative associations with all school performance measures. Children with
dental problems are more likely to have problems at school (OR=1.52, 95% CI: 1.37–1.72:
IE=7.8%, 95% CI: 5.4% – 10.3%), miss school (OR=1.42, 95%CI: 1.23–1.64; IE=5.4%,
95% CI: 3.3%-7.5%), and are less likely to do all required homework (OR=0.76, 95% CI:
0.68–0.85). On average, children with a dental problem miss almost one school day per year
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more than other children. A similar effect is observed after adjusting for the child having
preventive dental visits (incremental effect=0.63, p<0.01; additional information available
upon request from the authors).

Similar results are observed with maternal-rated dental health status. Children with poor/fair
dental health are more likely to have problems at school, and children with excellent/very
good dental health are more likely to complete their homework and less likely to have
problems at school.

Table IV reports the dental health effects on school performance stratified by age. These
effects are overall consistent with those for the total sample. Maternal-rated dental health
status has insignificant effects on school performance for children aged 15–17 years. In
order to test for the significance of differences in dental health effects on school
performance by age, we estimated a combined model for the total sample that included age-
group indicators and their interactions with the dental health variables. We found no
significant differences in these effects by age (additional information available upon request
from the authors).

Effects of dental health on psychosocial well-being
Table III reports the dental health effects (odds ratios) on the psychosocial outcomes in the
total sample. Dental health is positively associated with all psychosocial outcomes. Children
with dental problems are more likely to feel worthless/inferior (OR=1.39; 95% CI: 1.24–
1.55), shy (OR=1.34; 95% CI: 1.19–1.51), and unhappy/sad/depressed (OR=1.31; 95% CI:
1.18–1.45), and are less likely to be friendly (OR=0.86; 95% CI: 0.77–0.96). Similarly, very
good/excellent dental health is associated with less shyness and more friendliness. In
contrast, poor/fair dental health is associated with more shyness and feeling worthless/
inferior and unhappy/sad/depressed.

Table IV reports the dental health effects on psychosocial well-being stratified by age. These
effects are consistent with those in the total sample and are generally more pronounced for
adolescents between 15 and 17 years of age. For example, increased feeling of
worthlessness/inferiority is 1.2, 1.36 and 1.9 times as likely among children with dental
problems for ages 6–11, 12–14 and 15–17 years, respectively. These differences were tested
by estimating a combined model with age-group indicators and their interactions with the
dental health variables and found to be significant. Other significant differences include
larger association between maternal-rated dental health and unhappiness for children aged
12–14 and 15–17 compared with 6–11 years of age, and larger association between dental
problems and feeling worthless and unhappy and reduced friendliness for children 15–17
compared with 6–11 years of age.

Discussion
We found that poorer child dental health is significantly associated with reduced school
performance and psychosocial well-being. The results are consistent across several measures
of dental health and outcomes. Our findings highlight the importance of preventing and
treating child dental problems not only for the direct clinical and somatic benefits such as
reducing dental pain and improving dental functioning but also for the likely extended
benefits for child educational achievement and psychosocial development. This evidence
supports the Healthy People 2020 goals for reducing child dental problems and increasing
children’s access to preventive dental care through effective policies and public health
interventions (23).
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To ensure that the dental health effects are not reflecting those of general health, we re-
estimated the study models adjusting for maternal-rated child health status and observed a
virtually similar pattern of results for dental health effects (additional information available
upon request from the authors). Therefore, our study documents a positive relationship
between improved dental health alone and several school performance outcomes in contrast
to previous research showing only a significant joint effect of dental and general health on
school outcomes (8). In exploratory analyses, we evaluated the interactions between dental
and general health but found no consistent patterns.

The large and consistent results obtained for psychosocial well-being highlight the
importance of dental health for normal psychological growth and social development. The
study finds larger associations between dental problems and psychosocial outcomes for
adolescents. Given that poor dental health likely is acquired early in life, these results are
consistent with accumulating adverse effects on psychosocial well-being over age.
Therefore, early interventions to improve child dental health may have multiplicative
benefits for psychosocial development throughout childhood and adolescence. The larger
psychosocial effects during adolescence may also reflect the higher sensitivity of this period
to health shocks that may disrupt social networking and affect self-perception of peer
evaluations. Therefore, in addition to clinical treatments of dental problems, psychological
interventions may be needed for attenuating the adverse effects of poor dental health on
psychosocial well-being especially during adolescence.

The study findings should be interpreted considering caveats that have implications for
future research. One limitation is that the study measures were maternal-reported
observations and may be subject to bias. Future work that utilizes more objective measures
based on dental examinations, school test grades, and professionally administered
psychosocial assessments is needed for evaluating the sensitivity of results compared with
self-reported data. Another related issue is that we were limited to using the general
schooling measures available in the survey data and were unable to examine specific
cognitive and behavioral schooling outcomes. However, to our knowledge, the NSCH
provides the only nationally representative US data that enable investigating child dental
health effects on a variety of schooling and psychosocial outcomes. Another caveat is that
dental problems are measured over the past 6 months while missing school and problems at
school are measured over the past 12 months. This limitation might be considered a
measurement error in these two schooling outcomes, which may increase standard errors and
reduce significance of the dental problem effects but should not bias the effects.

It is possible that psychosocial status has reverse effects on dental health, which would bias
the results. For example, less happy children with low self-esteem may have poorer dietary
and teeth brushing habits. One safeguard against such bias is that dental health was
measured over the past 6 months before the interview while the psychosocial measures were
limited to the past month. While we cannot completely exclude this potential bias especially
for the psychosocial outcomes, we re-estimated the dental health effects on schooling
outcomes adjusting for the psychosocial measures and found similar effects. The only
exception was for the effects of maternal-rated dental health on having problems at school
which became insignificant (additional information available upon request from the
authors). Furthermore, we estimated another model that included interaction terms between
dental health and psychosocial measures in order to evaluate whether dental health effects
on schooling outcomes are modified by psychosocial status. We found some significant
interactions consistent with this hypothesis. For example, the positive association between
excellent/very good dental health and homework completion increased with increased
friendliness (additional information available upon request from the authors).
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Finally, while we adjusted for several confounding factors, it is still possible that there are
other unobserved factors that bias the relationship between dental health and schooling and
psychosocial outcomes. For example, maternal attention to child dental health such as time
spent in enforcing early home preventive dental health practices (e.g., tooth brushing) may
correlate with other investments in schooling and psychosocial development. Such factors
may result in overestimating the adverse effects of poor dental health. The survey did not
include any measure about dietary habits or oral hygiene. To evaluate the possibility of bias
due to parental attention, we re-estimated the study models adjusting for the extent of
parental attendance of activities and events in which the child participated (which is the only
measure of parental involvement in the dataset) and found similar results (additional
information available upon request from the authors). Also, the maternal demographic and
socioeconomic characteristics may account for some of the bias due to unobserved parental
attention. However, we cannot rule out the possibility of such bias.

Given the limitations in our study for causal inference, identifying the causal dental health
effects and the pathways through which they occur in future work is important for
developing cost-effective interventions to reduce adverse effects. Longitudinal data with
repeated objective measures of dental health and schooling and psychosocial outcomes that
allow for within-child comparisons over time are instrumental for estimating causal effects
and identifying their pathways.
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Table 1

Weighted Descriptive Statistics for Study Variables for Children with Complete Data and those with Missing
Data

Variables

Percentage or mean (SD)

Significance level of
the differences (p-

value)

Children excluded from
the analysis with the

lowest number of
observations (5,998)

Children included in the
analysis with the lowest
number of observations

(40,752)

Dependent variables

School performance

Problems in school 26.96 30.96 p< 0.05

Children who missed at least one school day 69.29 79.27 p< 0.01

Number of school missed days 3.46 (9.01) 4.03 (6.20) p< 0.01

Homework completion NS

 Never 1.53 1.12

 Rarely 2.44 1.98

 Sometimes 10.84 10.93

 Usually 23.04 23.12

 Always 62.14 62.85

Psychosocial well-being

Shy (Child is withdrawn, does not get involved with
others)

p< 0.05

 Never 67.88 70.42

 Rarely 17.46 18.59

 Sometimes 11.36 8.72

 Usually 1.51 1.19

 Always 1.79 1.08

Inferior (Child feels worthless or inferior) p< 0.05

 Never 58.18 59.62

 Rarely 22.82 22.11

 Sometimes 16.22 15.44

 Usually 0.70 1.44

 Always 2.09 1.38

Unhappy (Child is unhappy, sad or depressed) NS

 Never 49.37 49.96

 Rarely 29.70 31.05

 Sometimes 18.90 17.07

 Usually 1.12 1.15

 Always 0.90 0.77

Friendly (Child gets along well with other children) NS

 Never 0.32 0.50

 Rarely 0.67 0.89
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Variables

Percentage or mean (SD)

Significance level of
the differences (p-

value)

Children excluded from
the analysis with the

lowest number of
observations (5,998)

Children included in the
analysis with the lowest
number of observations

(40,752)

 Sometimes 10.22 8.30

 Usually 33.65 34.86

 Always 55.13 55.45

Independent variables

Dental Health

Any dental problem 27.61 29.99 NS

Dental Health Rating p< 0.01

 Excellent/very good 60.98 68.39

 Good 27.28 21.75

 Fair/poor 11.72 9.86

Demographic

Child’s age (6–17 years) 11.61 (3.39) 11.59 (3.45)

Child’s sex (female) 49.86 49.04

Race/ethnicity NS

 White 54.90 58.58

 Black 14.25 14.61

 Hispanic 23.60 19.25

 Other 7.25 7.57

Child born in the United States 90.62 95.21 p< 0.01

Birth position 2.38 (1.03) 2.30 (0.94) p< 0.05

Number of kids in the household 2.38 (1.00) 2.30 (0.93) p< 0.05

Number of adults in the household 2.08 (0.59) 2.04 (0.58) NS

Mother’s age 40.98 (7.13) 40.18 (7.02) p< 0.01

Mother’s married status (married) 71.99 71.26

Socioeconomic

Mother’s education p< 0.01

 Less than high school 16.01 11.85

 High school graduate 27.23 25.38

 More than high school 56.76 62.78

Poverty level of household (1–8)a 4.49 (2.63) 5.29 (2.63) p< 0.01

Employment b 84.36 88.39 p< 0.01

Child’s Health Care insurance coverage 85.70 90.99 p< 0.01

Health problems (ever diagnosed)

Learning disability 13.02 12.68 NS

Attention Deficit Disorder or Attention Deficit
Hyperactive Disorder

10.72 10.99 NS

Behavioral or conduct problems 5.90 5.21 NS
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Variables

Percentage or mean (SD)

Significance level of
the differences (p-

value)

Children excluded from
the analysis with the

lowest number of
observations (5,998)

Children included in the
analysis with the lowest
number of observations

(40,752)

Autism Spectrum Disorder 2.39 1.88 NS

Developmental delay that affects child’s ability to learn 6.31 5.58 NS

Stuttering, stammering or other speech problems 5.78 6.89 NS

Hearing problems 2.73 3.57* NS

NS=not significant

a
Poverty level represents ranges of the percentage of federal poverty line (FPL) as follows: 1(<100%), 2(100%–133%), 3(133%–150%), 4(150%–

185%), 5(185%– 200%), 6(200%–300%), 7(300%–400%), 8(> 400%)

b
Anyone in the household employed at least 50 weeks out of the past 52 weeks
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Table II

Weighted Descriptive Statistics for Study Variables

Percentage or mean (SD)

Variables Total sample (N=46,750) 6–11 years (N=20,314) 12–14 years (N=12,079) 15–17 years (N=14,357)

Dependent variables

School performance

Problems in school 30.54 30.22 32.18 29.45

Children who missed at least
one school day

78.01 78.51 78.11 76.93

Number of school missed days 3.95 (6.63) 3.69 (4.75) 4.03 (6.68) 4.37 (9.15)

Homework completion

 Never 1.17 0.74 1.16 2.01

 Rarely 2.04 0.95 2.12 4.05

 Sometimes 10.92 6.23 13.11 17.61

 Usually 23.11 18.31 28.50 26.68

 Always 62.76 73.77 55.11 49.66

Psychosocial well-being

Shy (Child is withdrawn, does not get involved with others)

 Never 70.09 74.04 67.70 65.01

 Rarely 18.44 15.92 20.50 21.15

 Sometimes 9.06 7.95 9.26 10.98

 Usually 1.23 0.97 1.55 1.41

 Always 1.17 1.12 0.99 1.45

Inferior (Child feels worthless or inferior)

 Never 59.43 62.55 55.78 57.23

 Rarely 22.20 20.98 24.60 22.07

 Sometimes 15.54 14.10 16.13 17.71

 Usually 1.35 0.98 1.97 1.39

 Always 1.47 1.39 1.51 1.59

Unhappy (Child is unhappy, sad or depressed)

 Never 49.89 53.10 48.35 45.33

 Rarely 30.87 31.09 30.68 30.65

 Sometimes 17.31 14.36 18.77 21.45

 Usually 1.15 0.88 1.42 1.37

 Always 0.79 0.57 0.78 1.21

Friendly (Child gets along well with other children)

 Never 0.47 0.54 0.65 0.16

 Rarely 0.87 1.07 0.62 0.73

 Sometimes 8.55 8.73 7.85 8.96

 Usually 34.7 36.66 33.57 32.11

J Pediatr. Author manuscript; available in PMC 2013 December 01.



$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

Guarnizo-Herreño and Wehby Page 13

Percentage or mean (SD)

Variables Total sample (N=46,750) 6–11 years (N=20,314) 12–14 years (N=12,079) 15–17 years (N=14,357)

 Always 55.41 53.00 57.31 58.04

Independent variables

Dental Health

Any dental problem 29.68 33.75 26.23 25.49

Dental Health Rating

 Excellent/very good 67.41 64.44 67.57 72.94

 Good 22.48 23.78 23.01 19.45

 Fair/poor 10.11 11.79 9.42 7.61

Demographic

Child’s age (6–17 years) 11.59 (3.45) 8.50 (1.70) 13.03 (0.83) 16.02 (0.80)

Child’s sex (female) 49.15 48.11 50.83 49.37

Race/ethnicity

 White 58.14 56.63 57.68 61.51

 Black 14.57 13.68 15.67 15.11

 Hispanic 19.76 20.94 19.93 17.32

 Other 7.53 8.75 6.72 6.05

Child born in the United States 94.65 95.25 94.80 93.36

Birth position 2.31 (0.96) 2.64 (1.00) 2.22 (0.85) 1.77 (0.67)

Number of kids in the
household

2.31 (0.94) 2.47 (0.90) 2.30 (0.93) 2.02 (0.94)

Number of adults in the
household

2.05 (0.58) 2.00 (0.53) 2.05 (0.60) 2.13 (0.64)

Mother’s age 40.27 (7.04) 37.48 (6.62) 41.50 (6.39) 44.34 (6.05)

Mother’s married status
(married)

71.35 71.92 71.19 70.41

Socioeconomic

Mother’s education

 Less than high school 12.35 12.52 12.67 11.70

 High school graduate 25.60 24.05 25.62 28.53

 More than high school 62.05 63.43 61.70 59.77

Poverty level of household (1–

8)a
5.25 (2.64) 5.15 (2.69) 5.28 (2.62) 5.42 (2.57)

Employment b 87.90 87.17 88.32 88.85

Child’s Health Care insurance
coverage

90.30 90.41 90.59 89.79

Health problems (ever diagnosed)

Learning disability 12.72 11.07 13.52 15.06

Attention Deficit Disorder or
Attention Deficit Hyperactive
Disorder

10.95 9.25 11.13 14.03

Behavioral or conduct
problems

5.3 5.06 4.88 6.20
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Percentage or mean (SD)

Variables Total sample (N=46,750) 6–11 years (N=20,314) 12–14 years (N=12,079) 15–17 years (N=14,357)

Autism Spectrum Disorder 1.95 2.41 1.84 1.17

Developmental delay that
affects child’s ability to learn

5.67 6.36 4.89 5.18

Stuttering, stammering or other
speech problems

6.74 8.57 5.91 4.1

Hearing problems 3.46 3.51 3.02 3.84

a
Poverty level represents ranges of the percentage of federal poverty line (FPL) as follows: 1 (<100%), 2 (100%–133%), 3 (133%–150%), 4

(150%– 185%), 5 (185%– 200%), 6 (200%–300%), 7 (300%–400%), 8 (> 400%)

b
Anyone in the household employed at least 50 weeks out of the past 52 weeks
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