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Abstract

BACKGROUND: From 5 to 7.5 million schoolchildren are chronically absent, defined as missing 

≥15days of school within a year. Students miss schools due to various reasons such as health, 

socioeconomic status, and environmental factors. We examined child’s health and behavior, family 

structure, and sociodemographics to understand chronic absenteeism.

METHODS: The population included children ages 6 to 17years from the Medical Expenditure 

Panel Survey years 2008–2013. Multivariable logistic regressions were used to identify the risk 

factors of chronic absenteeism, adjusting for the complex sampling design.

RESULTS: Among sociodemographic variables, age ≥14years, race/ethnicity, lower-income 

family, public health insurance, US born, and speaking English at home were associated with 

absenteeism. Asians, Mexican Hispanics, and blacks have lower absenteeism than whites. Among 

health-related variables, children using an inhaler for asthma, having behavioral problems, and less 

healthy than other children were more likely to be chronically absent. Among family variables, a 

smaller family size was a risk factor for absenteeism.

CONCLUSIONS: Asthma and behavioral problems were highly associated with chronic 

absenteeism. The identification of children at risk for chronic absenteeism will help the 
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educational professionals identify the barriers to academic achievements and develop integrated 

educational interventions and policies to support disadvantaged children.
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Expenditure Panel Survey

A bout 5 to 7.5 million schoolchildren (10–15%) are chronically absent, as defined by 

missing schools for at least 15days per year. Chronic absenteeism has been associated with 

poor academic performance and high dropout rates from high school, and is an important 

predictor of lower income in adulthood and poor lifetime health2,3 such as having potentially 

preventable chronic conditions.3

Students miss schools due to various reasons such as poor health, low socioeconomic status, 

and environmental factors.1,4 Acute illnesses such as influenza or strep throat may be the 

foremost reason for missing school but chronic health conditions also contribute to missed 

school days. Among these conditions, asthma, attention-deficit hyperactivity disorder 

(ADHD), and obesity have been frequently reported as having significant associations with 

chronic absenteeism. Asthmatic children miss more school,5–9 with an increased risk 

associated with asthma severity level.8 A number of studies report that overweight or obese 

children are more likely to be absent from school than children of normal weight.10–13 A 

study using the National Health Interview Survey (NHIS) found children with ADHD had 

significantly greater odds of missed school days adjusting for demographic factors.14 

Besides ADHD, other behavioral and mental health conditions have been reported as risk 

factors of chronic absenteeism. Several studies found that behavioral or mental problems 

such as depression, anxiety, disruptive behavior, and substance use are associated with 

chronic absenteeism.3,15–17 Oral health has also been associated with school absenteeism. 

Pourat and Nicholson studied 7,240,000 children in California and found 7% of them missed 

school at least 1 day due to dental problems.18 However, there is a lack of studies addressing 

the effects of these multiple health and behavioral conditions, relevant in predicting chronic 

absenteeism.

A few studies have examined how family structure and function affect chronic absenteeism. 

A study by Ferrell found that children in single-parent households were more likely to miss 

school days than children in 2-parent households.19 As Belfanze and Byrnes reported, 

missed school days in single-parent or multigenerational households can be related to young 

adolescents taking on elder-care responsibilities.1

Chronic absenteeism is prevalent among students from low-income families. Homelessness, 

transition between foster care facilities, and temporary dislocation are among the major 

reasons for chronic absenteeism.1 A recent review article stressed the strong association 

between household food insecurity and school absenteeism.20 Health problems are often tied 

to socioeconomic status. For instance, children from lower income families are more likely 

to have asthma, which, in turn, resulted in their being chronically absent from school.3
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Racial/ethnic differences are associated with chronic absenteeism. Compared to whites, most 

minority children such as Hispanics, African Americans, American Indians (AIs), Alaska 

Natives (ANs), and Native Hawaiian and Pacific Islanders (NHPIs) had higher school 

absenteeism rates. Asians, by contrast, showed consistently lower rates.13,21 Asians are 

diverse in socio-economic status, immigration patterns, and English proficiency.22,23 

However, Asian ethnicities have often been aggregated due to small sample sizes in the 

United States. The aggregation of heterogeneous Asian subgroups can mask essential 

cultural or other important differences. To the best of our knowledge, there are no published 

studies investigating disaggregated Asian children on chronic absenteeism.

We examined children’s health and behavior, family and sociodemographic variables as 

predictors of chronic absenteeism using a large nationally representative dataset, the Medical 

Expenditure Panel Survey (MEPS). Our study adds to the literature on chronic absenteeism 

with a comprehensive approach by addressing the gap concerning the lack of detailed 

information for Asian subpopulations and using a large nationally representative data 

investigating the 3 major groups of variables—health and behavior, family, and 

sociodemographics. The identification of children vulnerable for chronic absenteeism can 

help the federal, state, and local governments and educational professionals address the 

barriers to successful academic outcomes and achievements in a short term and better 

adulthood income and lifetime health in a long term.

METHODS

Data Source

The annual consolidated data from the MEPS years 2008–2013 were utilized. The MEPS 

draws 25% of families and individuals from a subsample of the households that participated 

in the prior year’s NHIS.24 The MEPS household survey component features an overlapping 

panel design in which each cohort or panel is followed over 2 years through 5 rounds of in-

person interviews that collect detailed information on the use and payment of health care 

services. While Asians were combined as one racial group in the MEPS data 2008–2012, the 

MEPS data were linked with the corresponding NHIS from 2007 to 2011 to obtain more 

detailed Asian ethnicity information.

Chronic Absenteeism

The number of missed school days due to illness or injury was calculated using the yearly 

consolidated files over the 5 rounds of interviews. About 9% of annual records were 

excluded because information fromatleast1roundwasmissing.Chronicabsenteeism was 

defined as missing 15 or more days of school within a year (yes/no).

Child’s Health and Behavior Variables

Asthma was identified by the question: “whether a person had ever been diagnosed with 

asthma.” Only participants identified as having asthma were further investigated with regard 

to their asthma medication usage for preventive medicine, relief, or both. ADHD was 

identified by the question: “whether a person had ever been diagnosed with ADHD or 

attention deficit disorder.” Obesity was categorized based on body mass index (BMI), 
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measured from age 6 to 9 years as underweight or normal (BMI<25), overweight 

(25≤BMI<30), and obese (BMI≥30). The Columbia Impairment Scale (CIS) was used to 

assess child’s behavioral problems by measuring 13 items such as getting along with mother 

and behavior at home (see Table 3 for details). Each item was scored on a 5-point Likert-

type scale ranging from 0 (“no problem”) to 4 (“a very big problem”), with higher scores 

indicating greater impairment.25,26 We used the cut-point of 15 for the combined CIS score 

to define severe impairment. We also explored each item as a separate predictor of chronic 

absenteeism. As indicators for dental problems, we considered the number of dental care 

visits. Perceived general health was asked using a 5-point Likert-type question ‘less healthy 

than other child,’ ranging from “1=definitely true” to “5=definitely false.” We combined 

“definitely true” and “mostly true” into “Yes” and the others categories into “No.”

Family Variables

The following family variables were considered: family type (categorized as 2-parent, 

single-parent, and no-parent family), family size (categorized as >4 vs ≤4), number of adults 

(categorized as 0–1, 2, and ≥3), number of preschool child(ren), and number of elderly. 

Family type was defined based on the presence of parental identifiers (IDs) in the MEPS 

database. A child was defined living in 2-parent family home if both parents’ IDs existed in 

the database. Living in a single-parent family home was assigned if only one parent’s ID 

was present. If no parent’s ID was present, the child was assumed living without a parent in 

his/her home. Family size was computed by counting the number of family members sharing 

the same family ID, and categorized for analysis as ≤4 and >4. The number of adults (aged 

≥18years), preschool children (aged 0–5 years), and elderly (aged ≥65years) were calculated 

using family members’ ages.

Sociodemographic Variables

After exploring the distribution of race/ethnicity with the rates of chronic absenteeism, we 

categorized race/ethnicity as white, black, Mexican Hispanic (MH), Other Hispanic, 

Filipino, Other Asian, AI/AN/NHPI, and Other. Several other sociodemographic variables 

were considered: child’s age; sex; born in the United States (categorized as Yes vs No); 

language spoken at home (English vs Other); highest education level of family members 

(categorized as less than or equal to high school or general education degree (GED), some 

college, college graduate, and graduate level); income (poor: federal poverty level 

[FPL]<100%; low: 100%≤FPL<200%; middle: 200%≤FPL<400%; and high: FPL≥400%); 

and insurance status (categorized as any private, public only, and uninsured). The regions 

where children lived were categorized as Northeast, Midwest, South, and West.

Data Analysis

Data were summarized using frequencies with percentages and means with standard errors. 

Univariable logistic regression was used to explore the association between each predictor 

and chronic absenteeism. We then conducted multivariable logistic regressions using a 

backward stepwise selection method to determine significant predictors for chronic 

absenteeism. The results are presented as odds ratios (ORs) and 95% confidence intervals 

(CIs). Variance was estimated using the Taylor-series linearization. The c-statistic was 

computed to assess the goodness of fit of the final model. Individual predictors of p<.05 
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were considered statistically significant. All analyses were conducted in SAS version 9.4 

using survey procedures such as PROC SURVEYLOGISTIC, adjusting for the MEPS 

complex sampling design and repeated measures by incorporating person-level weight, 

strata, primary sampling unit, and personal identifier (due to repeated measures).

RESULTS

This study includes 22,511 children with 35,927 records (1 or 2 annual records per child). 

Table 1 summarizes the characteristics of the study sample at the child level. About half 

were boys (51.0%) and 31.7% were aged 14–17years. Race/ethnicity was distributed as 

56.4% white, followed by MH (14.8%), black (14.4%), Other Hispanic (7.0%), Other Asian 

(3.4%), Other (1.8%), AI/AN/NHPI (1.3%), and Filipino (1.0%). At home, use of a 

language other than English was reported by 17.3% of the children. Geographically, 37.2% 

of the children lived in the South and 16.8% of children lived in the Northeast of the United 

States. For health and behavior variables, 13.1% reported having asthma, 13.6% reported 

having behavioral problems, and 7.0% reported less healthy than other children. For family 

structure, 69.4% of the children lived with both parents and 27.8% lived with a single parent.

Table 2 presents percentages of chronic absenteeism by category per each variable. Overall, 

chronic absenteeism was 2.2%. Compared to 2.6% in whites, only 0.5% of Other Asians 

missed school more than 15days per year. Children with health issues were more often 

chronically absent than children without health issues: asthma (with 5.1% vs without 1.8%), 

ADHD (with 3.8% vs without 2.0%); behavioral problem (higher CIS 6.1% vs lower CIS 

1.6%); and less than healthy than other children (Yes 10.1% vs No 1.6%). Children from 

single-parent homes (3.0%) or no-parent homes (3.4%) had higher rates of chronic 

absenteeism than children from 2-parent homes (1.8%). Children with low 

sociodemographic status showed higher rates of chronic absenteeism. For example, children 

from families with all their members having education level lower than a bachelor’s degree 

were more often absent from school than children from families with someone having a 

bachelor’s degree or higher. All variables were significantly associated with chronic 

absenteeism in univariable analysis except for sex, number of dental care visits, and the 

number of preschool children.

Before conducting multivariable logistic regressions, we first investigated multicollinearity 

among the independent variables. None were highly correlated (r<.7) except for asthma 

status and asthma medication. Since asthma medication requires asthma status, to investigate 

the effect of asthma medications, we included asthma medication use (combined with the 

asthma indicator). To determine important predictors for chronic absenteeism, we 

implemented multivariable logistic regressions with a backward stepwise selection. The final 

model includes age, race/ethnicity, income, insurance, born in the United States, and 

language spoken at home as sociodemographic variables; asthma related medication use, 

behavioral problems, and less healthy than other child as health and behavior variables; and 

family size as a family variable. All are significant predictors for chronic absenteeism (Table 

2).
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Children aged 14years or older were more likely to be chronically absent than children aged 

less than 14years old (OR=1.92). Other Asians, blacks, and MHs were less likely to 

chronically miss school than whites (ORs=0.30, 0.42, and 0.53, respectively). Children who 

were born in the United States missed more school than those who were born elsewhere 

(OR=1.93) and children who speak English at home were more chronically absent than 

children who speak another language at home (OR=1.46). Children whose family income 

was in the middle, low, and poor categories were more likely to be chronically absent from 

school than children from high-income families (ORs=1.77, 1.95, and 2.49, respectively). 

Insurance type was also associated with chronic absenteeism: the odds of chronic 

absenteeism for children with only public health insurance were 1.39 times higher than those 

for the children with private health insurance. Children whose family size was greater than 4 

were less likely to be chronically absent from school than children from smaller-sized 

families (OR=0.73). The goodness of fit of the final model was good (c-statistic= 0.78).

Asthmatic children who used both an inhaler and preventive medication, who used an 

inhaler only, and who did not use inhaler or preventive medicine were more likely to be 

chronically absent than children without asthma (ORs=4.05, 2.14, and 1.69, respectively). 

Children with behavioral problems (CIS score≥15) were more likely to chronically miss 

school (OR=2.41). Children who were less healthy than the other children were more often 

chronically absent from school (OR=4.44).

We also investigated the effects of individual CIS items on chronic absenteeism (Table 3). In 

the final multivariable logistic regression based on a backward selection, 3 of the 13 items 

were retained as significant items: problems in feeling unhappy or sad, getting involved in 

activities like sports or hobbies, and schoolwork. All the variables in the multivariable model 

in Table 2 were included except language spoken at home. Effects were similar to the model 

in strength and significance (not shown). Figure 1 illustrates the ORs and 95% CI of the 3 

CIS items. Overall, the ORs for chronic absenteeism increase as score increases.

DISCUSSION

Chronic absenteeism among schoolchildren remains a pervasive challenge despite 

considerable efforts made to reduce it.27 This study identified important risk factors of 

chronic absenteeism including sociodemographic factors, children’s health and behavior, 

and family structure using the nationally representative MEPS data.

Of the sociodemographic variables, child’s age, race/ethnicity, income, insurance, birth 

country, and spoken language at home were associated with chronic 

absenteeism.Consistentwiththeliterature,1,28 the rate of absenteeism was higher among 

socioeconomically disadvantaged children, ie, lower income with public health insurance 

like Medicaid. Since low income often reflects challenges associated with poverty such as 

food insecurity, unstable housing, unreliable transportation and limited access to quality 

health care including oral health care,29 the school absences for students from low-income 

families are frequently tied to health problems such as asthma, dental problems, and learning 

disabilities. Since disparity in socio-economic status is a persistent problem, special 

programs are necessary to support socioeconomically disadvantaged students.
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As several other studies also recognized,13,21,27 significant racial/ethnic differences were 

found in chronic absenteeism. Contradictory to other studies, ours showed a lower rate of 

chronic absenteeism among blacks and MHs compared to whites. One explanation for this 

discrepancy is that the question used to evaluate absenteeism, “missed school days due to 

illness or injury,” might not capture some important reasons for school absence such as 

violence or bullying. Studies have reported that black and MH parents are less likely to get 

involved school events.30 Low absenteeism among blacks and MHs might reflect the lower 

levels of parents’ involvement with school events or poor teacher-parent communication so 

the parents might not know whether their children missed school or were truant. In addition, 

consistent with the literature, we found that Other Asians have a lower rate of chronic 

absenteeism than whites; however, this result did not apply to Filipinos. This may be 

because Filipinos often travel to their home countries for extended vacations.31 Further 

studies are needed to elucidate how differences in cultural background and motivation affect 

the pattern of missing school.

Our study shows that children who are not born in the United States or speak a language 

other than English at home are less likely to be chronically absent. These children are often 

first- or second-generation immigrants. The low rate of chronic absenteeism among such 

children is not a novel finding. Studies have shown that English language learners (ELLs) 

are less likely to be chronically absent than nonELLs.27,28 ELLs are students who cannot 

communicate fluently or learn effectively in English because they come from non-English-

speaking backgrounds. The reasons for lower absenteeism among ELLs are not clear; 

however, many immigrant children may be motivated to learn English to adjust to a new life 

in the United States so they do not miss school to fill the need. Further research is needed to 

identify the reasons for low absenteeism rate among ELLs and how the transition from ELLs 

to non-ELLs influences chronic absenteeism.

As expected, perceived child’s health was associated with chronical absenteeism; the highest 

OR occurred for children who are less healthy compared with their counterparts. Besides 

this finding, asthma medication and CIS also appear as important risk factors. Consistent 

with other studies, having asthma showed a positive association with chronic absenteeism. 

We observed dissimilar ORs of chronic absenteeism by asthma medication use. Compared to 

children who were never diagnosed asthma, asthmatic children both using inhaler and taking 

preventive medicine had the highest absenteeism rate, followed by asthmatic children who 

use an inhaler only followed by asthmatic children who did not use inhaler or take 

preventive medicine. The higher rate of chronic absenteeism among asthmatic children who 

used inhalers (either alone or combined with preventive medicine) is not unexpected. As 

noted by Moonie et al, the severity of asthma is positively associated with the number of 

missing school days8 and inhaler users can be deemed having more severe asthma. Failure to 

use an inhaler can increase the risk of more frequent episodes. However, compared to the 

chronic absenteeism rate of healthy children, the insignificantly different rate among 

children who used preventive medicine only, and the higher rate among asthmatic children 

who did not use inhaler or preventive medicine, are noteworthy. A potential contributing 

factor for these differences can be socioeconomic status. Low-income children are more 

likely to have asthma and miss school more days as a consequence.3 Since children with 

persistent asthma usually need to take daily preventive medication to control inflammation 
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and prevent asthma symptoms, purchasing preventive asthma medications can be a huge 

burden for low-income families.32 The inability to access the needed asthma medication for 

low-income families becomes a serious public health issue.

Regarding child’s behavioral problem, to the best of our knowledge, there are no studies 

investigating the association between the CIS and chronic absenteeism. However, this 

significant association is not unexpected because behavioral or mental problems such as 

depression, anxiety, disruptive behavior, and substance use are recognized as risk factors of 

chronic absenteeism.3,15–17 These risk factors are associated with the individual CIS items 

found in the additional analysis result. The item “feeling unhappy or sad,” is a symptom of 

depression and the second item, “getting involved in activities,” also indicates depression or 

disruptive behavior.

Although family type, size, and number of elderly and adults were significant in univariable 

analysis, only family size remained in the final multivariable model. The insignificant result 

of family type is not astonishing because single-parent families, or families with old adults 

who do not economically contribute, are not in as a good financial condition as those with 

both parents.8,33 However, it is unclear why children who live in a larger family (size>4) 

were less likely to be chronically absent than those who live a smaller family (size≤4). We 

presume that more individuals in a family can provide more physical, emotional, or 

educational support to the children but further studies are needed to understand the dynamics 

of family function.

Limitations

The findings from this study should be interpreted in consideration of several limitations. 

First, the variables used in this study were based on parental reports. The recalled 

information may not reflect the true status for their children and produce biased results. 

Second, we could not account for other potential predictors (eg, bullying, environment) that 

were not available in the MEPS database. Recent studies showed electronic bullying and 

particular matter air pollution are associated with chronic absenteeism.34,35 Therefore, these 

potential risk factors should be considered to predict chronic absenteeism. Third, due to the 

small subgroup sizes, some races/ethnicities were combined to obtain more robust results. 

Although the combined ethnic groups are culturally and historically diverse, their 

absenteeism rates were similar. Fourth, about 9% of the sample was missing the outcome 

variable and those children were excluded from the analyses. A sensitivity analysis was 

performed using multiple imputation and the results were similar (not shown). Despite these 

limitations, our study has several strengths. The use of a nationally representative dataset 

allows the generalization of our findings to the entire US children population. In addition, 

the use of the CIS is another strength of our study because it is a reliable and valid tool to 

assess children’s global impairment.36 Our study also showed good reliability (Cronbach’s 

alpha= 0.90).

Conclusions

This study provides further evidence that lower socioeconomic status, asthma, and child’s 

behavioral problems contribute to chronic absenteeism. The identification of vulnerable 
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children at risk for chronic absenteeism will help governments and educational professionals 

identify the barriers to academic achievement and develop integrated interventions or adjust 

educational policies to support disadvantaged children.

IMPLICATIONS FOR SCHOOL HEALTH

The finding that asthma and behavioral problems are associated with chronic absenteeism 

suggests several actions that can be taken at school to help reduce chronic absenteeism 

among K-12 students. First, each school should make an effort to develop and implement a 

systematic and coordinated management protocol for its asthmatic students. As suggested by 

the National Heart, Lung, and Blood Institute37 and Thornton et al,38 the protocol should 

contain a confidential list of asthmatic children, identified stimuli or triggers causing or 

worsening asthma and asthma medications the children take, and contact information. The 

protocol also should include an action plan for monitoring asthma, administering 

medications, and dealing with proper therapy for an early sign and emergency steps to a 

severe asthma episode. Because each student’s asthma can be different, however, the action 

plan must be specific to each student’s need developed by a physician, signed by a parent/

guardian and the physician, and renewed every year. A strong partnership among parent(s)/

guardian(s), physician, and the school will help improve attendance and the positive 

educational outcomes of students with asthma.

In addition, since an acute asthma attack can entail hospitalization or immediate medical 

attention,8 the protocol should include established procedures to make sure asthmatic 

students have easy access to asthma medicines or monitor adherence to the medicines at 

school and school-sponsored activities, and during transportation to and from school and 

school events, especially for low socioeconomically disadvantaged children. A randomized 

controlled trial with school nurses who delivered prescribed asthma medicine to students 

with asthma and administered their asthma medication during school hours showed 

significant improvement in school outcomes including school attendance compared to the 

usual care group.39 These trial results highlight the importance of easy access to asthma 

medicines at school and medication adherence.

Second, school air quality should be examined frequently and regularly. A study found that 

unhealthy building conditions including poor ventilation, mold, vermin, and dust are 

associated with absenteeism.40 Thus, schools must monitor their air quality and inspect 

building structural problems, such as heating or air conditioning system issues. Schools can 

also take actions to improve ventilation by replacing and upgrading ventilation systems and 

frequently remove dusts from surfaces, carpets, blinds, curtains, etc.

Third, our study suggests that the CIS can be used as a potential predictor for chronic 

absenteeism. Based on student CIS, schools can assess the risk of potential behavioral 

problems of their students and provide counseling to those with high CIS. Furthermore, 

schools can take a comprehensive approach to create individual student action plans for the 

students with high CIS, communicate frequently among the students, their parents/

guardians, teachers, and school counselors, to monitor and help motivate and improve their 

school attendance. The comprehensive action plan can include counseling, selection of 
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interventions designed to reduce the behavioral issue identified by CIS, and better 

optimization of medication or pharmacotherapy if necessary.
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Figure 1. 
Odds Ratios and 95% Confidence Intervals of Chronic Absenteeism for Columbia 

Impairment Scales Note. Higher score indicates a greater impairment (0= no problem, 4 = a 

very big problem). The model was adjusted for age, race/ethnicity, income, insurance, 

spoken language at home, asthma medication, less healthy than other child, and family size. 

The c-statistic was 0.79.
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Table 1.

Summary of Characteristics of the Study Sample at the Child Level

Total

Variable Unweighted N Weighted % (SE)

Sociodemographic variable

Age

6–13years 15,815 68.3 (0.4)

14–17years 6696 31.7 (0.4)

Sex

Boy 11,524 51.0 (0.5)

Girl 10,987 49.0 (0.5)

Race/ethnicity

White 7342 56.4 (1.3)

Black 4992 14.4 (0.8)

Mexican Hispanic 5762 14.8 (1.2)

Other Hispanic 2415 7.0 (0.4)

Filipino 275 1.0 (0.2)

Other Asians 979 3.4 (0.2)

AI/AN/NHPI 330 1.3 (0.3)

Other 416 1.8 (0.2)

Highest education in family

≤High school Some college 9828 31.7 (0.9)

Some college 6358 28.6 (0.6)

Bachelor’s 3689 21.8 (0.7)

≥Graduate 2622 17.9 (0.8)

Income

Poor 8815 25.0 (0.8)

Low 4195 15.6 (0.4)

Middle 5833 32.0 (0.7)

High 3668 27.4 (0.9)

Insurance

Any private 10,168 61.0 (1.0)

Public only 10,666 32.4 (1.0)

Uninsured 1677 6.6 (0.4)

Born in United States

No 6522 17.3 (0.9)

Yes 15,981 82.7 (0.9)

Language at home

Other 1542 4.7 (0.2)

English 20,952 95.3 (0.2)

Region
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Total

Variable Unweighted N Weighted % (SE)

Northeast 3347 16.8 (0.9)

Midwest 4401 21.7 (0.9)

South 8322 37.2 (1.1)

West 6440 24.3 (1.0)

Health/behavior

Asthma

Yes 2989 13.1 (0.3)

No 19,522 86.9 (0.3)

Asthma medication

No asthma 19,522 87.0 (0.3)

Both inhaler and preventive medicine 1496 6.5 (0.2)

Inhaler only 125 0.7 (0.1)

Preventive medicine only 931 4.0 (0.2)

Neither inhaler nor preventive medicine 417 1.8 (0.1)

ADHD

Yes 2194 10.7 (0.4)

No 20,314 89.3 (0.4)

Obesity

Normal 13,771 83.1 (0.5)

Overweight 2240 11.5 (0.4)

Obese 1197 5.4 (0.2)

Behavioral problem

CIS< 15 19,636 86.4 (0.4)

CIS≥ 15 2875 13.6 (0.4)

Number of dental care visits, weighted mean (SE) 22,511 1.38 (0.03)

Less healthy than other child

No 20,720 93.0 (0.2)

Yes 1776 7.0 (0.2)

Family structure variable

Family type Two-parent

Two-parent 22,524 69.4 (0.8)

Single-parent 12,236 27.9 (0.8)

No-parent 1167 2.7 (0.2)

Family size

≤4 18,632 58.2 (0.9)

>4 17,295 41.8 (0.9)

Number of elderly (≥65years), weighted mean (SE) 35,927 0.05 (0.00)

Number of preschool children (≤5 years), weighted mean (SE) 35,927 0.34 (0.01)

Number of adult age (≥18years)

0–1 6255 15.0 (0.5)
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Total

Variable Unweighted N Weighted % (SE)

2 19,585 60.2 (0.7)

≥3 10,087 24.8 (0.6)

SE, standard error; AI, American Indian; AN, Alaskan Native; NHPI, Native Hawaiian and Pacific Islander; ADHD, attention-deficit hyperactivity 
disorder; CIS, Columbia Impairment Scale.
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