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Abstract

Objective—Unmet dental need in children with autism spectrum disorder (ASD) is common. We 

tested hypotheses that lacking a medical home or having characteristics of more severe ASD is 

positively associated with having unmet dental need among children with ASD.

Methods—Using data from the 2009–2010 National Survey of Children with Special Health 

Care Needs, we analyzed 2,772 children 5–17 years old with ASD. We theorized unmet dental 

need would be positively associated with not having a medical home and having characteristics of 

more severe ASD (e.g. parent reported severe ASD, an intellectual disability, communication or 

behavior difficulties). Prevalence of unmet dental need was estimated, and unadjusted and 

adjusted odds ratios (ORs), 95% confidence intervals (CIs), and p-values were computed using 

survey methods for logistic regression.

Results—Nationally, 15.1% of children with ASD had unmet dental need. Among children with 

ASD, those without a medical home were more apt to have unmet dental need than those with a 

medical home (adjusted OR 4.46, 95% CI: 2.59, 7.69). Children with ASD with intellectual 

disability or greater communication or behavioral difficulties had greater odds of unmet dental 

need than those with ASD without these characteristics. Parent reported ASD severity was not 

associated with unmet dental need.

Conclusions—Children with ASD without a medical home and with characteristics suggestive 

of increased ASD-related difficulties are more apt to have unmet dental need. Pediatricians may 
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use these findings to aid in identifying children with ASD who may not receive all needed dental 

care.
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home

INTRODUCTION

Dental care is the leading unmet health care need among children,1 and is particularly 

problematic for children with special health care needs (CSHCN).2 Nationally, over three 

quarters of a million CSHCN (10.4% of all CSHCN) are unable to obtain needed dental care 

each year.3 Comparatively, 6.6% of all American children have unmet dental needs.4 In 

addition to unmet need, CSHCN generally experience a higher prevalence of dental disease 

and greater difficulty accessing dental care compared to peers without special health care 

needs.4–6 Children with autism spectrum disorders (ASD) make up a significant portion of 

the U.S. population of CSHCN. ASD affects between 1 in 50 and 1 in 88 American children, 

and over 700,000 U.S. children have ASD.7–9 Recent estimates suggest that approximately 

12% of children with ASD have unmet dental care needs,10,11 National studies have 

examined predictors of unmet dental need in all CSHCN2,3,11, but none have examined 

predictors of unmet dental need in children with ASD.

Although a heterogeneous group, children with ASD typically have sensory and behavioral 

limitations that may affect their ability to obtain dental care in a manner which differs from 

other CSHCN. The dental appointment is among the most challenging types of healthcare 

children with ASD receive due to sensory inputs such as loud or unusual sounds, strange 

smells, bright lights, and having instruments in the mouth.12 Social and behavioral deficits 

may impair the ability of a child with ASD to cope with a dental visit.12–14 Regional studies 

of children with ASD have shown that children with behavioral difficulties have more unmet 

dental need compared to children with ASD who do not display behavioral issues,15,16 

Financial barriers to dental care and lack of dental insurance coverage are also commonly 

cited reasons for unmet dental need in the ASD population.15–17 Yet the existing evidence 

regarding unmet dental need in children with ASD is inconclusive, largely due to 

methodological weaknesses that include: relatively small samples of children with 

ASD10,16,17, low response rates15,16, using a convenience sample,12,13 or combining ASD 

with other conditions (Down Syndrome, developmental delay).17

Pediatricians and other primary care providers (PCPs) play a key role in linking patients 

with ASD to other health care services, including dental care. Most studies in children with 

ASD suggest coordination and delivery of certain preventive and treatment services, 

including dental care, may be dependent on having a reliable PCP in an established medical 

home.11,18–20 Understanding factors that influence receipt of needed dental care may aid 

pediatricians in identifying high-risk patients and referring patients to dentists with the 

appropriate level of expertise.
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We conducted a secondary analysis of a national population-based cross-sectional survey to 

estimate the prevalence of unmet dental needs in all CSHCN, in children with ASD, and to 

examine health care, behavioral, and condition-related variables associated with unmet 

dental need among children with ASD. Based on prior literature, we anticipated that children 

with ASD without a medical home, with a gap in insurance coverage, with impairments in 

cognitive function, communication, behavior, physical function, making or keeping friends, 

or the inability to attend school and organized activities would be more likely to have unmet 

dental need relative to ASD counterparts without these characteristics. The number of 

screener criteria for being a CSHCN may be an objective marker of the severity of special 

needs in children with ASD.2 Therefore, we postulated that those with greater parent 

reported ASD severity or with more screener criteria qualifying them as a CSHCN would be 

more likely than their ASD counterparts without these characteristics to have unmet dental 

need. Finally, parent reported barriers to dental care among children with ASD who reported 

unmet dental need were quantified.

METHODS

Survey

The NS-CSHCN is a national telephone survey administered by the Center for Disease 

Control and Prevention’s National Center for Health Statistics, State and Local Area 

Integrated Telephone Survey program, which uses random digit dialing to identify 

households with children under 18 years old.21,22 We used the 2009 to 2010 National 

Survey of Children with Special Health Care Needs (NS-CSHCN). A parent or guardian 

with potentially eligible children answered a series of 5 screening questions to determine if a 

child in the household met the definition of a CSHCN.21 If 2 or more CSHCN were 

identified in a household, one was selected at random.23 The screening questions are derived 

from a validated screening tool,24 which operationalizes the definition of CSHCN as 

children ‘who have or are at increased risk for a chronic physical, developmental, 

behavioral, or emotional condition and who also require health and related services of a type 

or amount beyond that required by children generally.’25 Children must meet one of the 5 

following criteria for at least 12 months to be classified as a CSHCN: 1) ‘currently needs or 

uses medicine prescribed by a doctor, other than vitamins’; 2) ‘uses more medical care, 

mental health or educational services than is usual for most children of the same age’; 3) ‘is 

limited or prevented in any way in his/her ability to do the things most children of the same 

age can do’; 4) ‘needs or gets special therapy such as physical, occupational, or speech 

therapy’; and 5) ‘has any kind of emotional, development or behavioral problem for which 

he/she needs treatment or counseling’.26

Of 372,698 children less than 18 years of age screened nationally, 40,242 CSHCN were 

identified and a parent then interviewed for the NS-CSHCN. The interview asked about the 

child’s health and functional status, access to care, care coordination, health insurance, 

adequacy of insurance coverage, and demographics.26 At least 750 interviews were 

conducted in each of the 50 states and the District of Columbia. The survey was 

administered in English, Spanish, Mandarin, Cantonese, Vietnamese and Korean.22
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Study Population

We estimated the prevalence of unmet dental need among all 40,242 CSHCN. For all other 

analyses, we limited our sample to children 5 to 17 years old with a current diagnosis of 

ASD, as reported by a parent. The question used to identify ASD asked: ‘whether a doctor 

or other health care provider had ever told them the child had Autism, Asperger’s Disorder, 

pervasive development disorder, or other autism spectrum disorder,’ followed by a question 

about whether the child currently had one of these conditions. We excluded children less 

than 5 years old in this study because US children on average are not diagnosed with ASD 

before age 427, the majority of children have not seen a dentist until after age 528,29, and 

data on several predictors of interest were not collected on children under 5 in this survey. 

There were 2,772 children who met criteria for current ASD, were 5 through 17 years of 

age, and whose parent responded to the question of unmet dental care need. These children 

comprised our primary analytic sample.

Outcome Measure

Our outcome was any type of unmet dental need, which was based on the child not receiving 

the following during the past 12 months: 1) all of the preventive dental care needed; and/or 

2) all other dental care needed. Those who reported receiving all needed dental care 

(preventive and other) were classified as not having unmet dental need.

Covariates

We extracted demographic covariates including child age and race/ethnicity, household 

poverty level, primary language in the home, and type of insurance and categorized these 

variables as presented in Table 1.

We examined health care and condition-related factors as potential predictors of unmet 

dental need, including having a medical home or gap in insurance coverage in the past 12 

months, parent reported ASD severity, number of screener criteria met for being a CSHCN, 

having co-morbid conditions including intellectual disability, anxiety, or attention deficit 

disorder/attention deficit hyperactivity disorder (ADD/ADHD), and receipt of services from 

a special education program defined as ‘any kind of special school, class, or tutoring’.30 

Having a medical home was based on an established methodology with responses to 21 

survey items corresponding to 5 medical home domains: 1) a relationship with a specific 

care provider; and whether the care was: 2) family-centered 3) comprehensive; 4) 

coordinated; and 5) culturally effective.31,32 The 2009–2010 NS-CSHCN uses the same 

methods to define medical home as the 2005–2006 NS-CSHCN, which is explained in detail 

elsewhere.31 Severity of the child’s ASD (mild, moderate, severe) was based on the parent’s 

perception and self-report. Because number of positive CSHCN screener criteria is 

associated with greater unmet dental need2, we examined number of positive screener 

criteria as a measure of severity of special needs in children with ASD. Screener criteria 

score ranged from 1 up to 5 based on the criteria described in the Survey section above.

We also examined behavior and activity related factors. A series of questions compared the 

parental perception of difficulty a child had compared to his or her same aged peers with 

regard to communication (e.g. understanding, paying attention, speaking, being understood), 
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behavior (e.g. feeling anxious, depressed, acting out, arguing), physical function (e.g. eating, 

dressing, bathing, coordination), and making and keeping friends (no more difficulty, a little 

more, or a lot more). Ability to attend school and participate in organized activities was 

measured by asking if the child’s ASD interfered with 1) the ‘ability to attend school on a 

regular basis’ and/or 2) the ‘ability to participate in sports, clubs or other organized 

activities’. The child was categorized as having neither, one, or both of these abilities 

affected.

Statistical analysis

We estimated the prevalence of unmet dental need among all CSHCN and children with 

ASD, and for those 5 to 17 years old. Descriptive statistics (counts and percentages) were 

calculated for all variables of interest stratified on unmet dental need. Raw counts are 

presented to inform on the number of observations in various strata. Unadjusted and 

adjusted logistic regression models were used to estimate odds ratios, 95% confidence 

intervals, and p-values to determine associations between predictors of interest and unmet 

dental need. We made an a priori decision to adjust for all demographic variables listed in 

Table 1 in our logistic models based on the theoretical basis that each of these could be 

confounders associated with unmet dental need and our predictors of interest. Sampling 

weights were used to account for probability sampling and to generate accurate standard 

errors in all analyses using the survey commands in Stata 12.0 (College Station, TX). 

Because we analyzed a de-identified public use dataset, this research was deemed exempt 

from human subjects review by the University of Washington IRB.

RESULTS

The prevalence of unmet dental need among all CSHCN and CSHCN 5 to 17 years old was 

12.0% (95% confidence interval [CI]: 11.4%, 12.7%) and 12.9% (95% CI: 12.2%, 13.6%), 

respectively. The prevalence of unmet dental need among all children with ASD and those 5 

to 17 years of age was 15.1% (95% CI 12.5%, 18.2) and 15.1% (95% CI: 12.3%, 18.4%), 

respectively. Those with unmet dental need were similar to those with no unmet dental need 

with regard to the child’s gender and age and the primary language spoken in the home. 

Consistent with reports that ASD is more than 4 times as common in boys, approximately 

80% of our sample was male.8 A disproportionate amount of those with unmet dental need 

were below or near the federal poverty level (<200%), on public insurance, or uninsured 

(Table 1).

The strongest predictor of unmet dental need was not having a medical home (Adjusted OR 

[aOR] 4.46, 95% CI 2.59, 7.69) (Table 2). Having a gap in insurance coverage was 

positively associated with unmet need in unadjusted analysis but after adjustment analysis, 

this estimate lacked statistical significance (aOR 1.66, 95% CI 0.81, 3.41). Contrary to the 

proposed hypothesis, parent reported ASD severity was not associated with having unmet 

dental need, but a greater number of positive CSHCN screener criteria was associated with 

an increased odds of unmet dental need in both unadjusted and adjusted analyses (p=0.02 

and 0.003, respectively). Intellectual disability was the only comorbid cognitive condition 

positively associated with unmet dental need (aOR 2.61, 95% CI: 1.60, 4.24). Anxiety, 
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ADD/ADHD, and special education services were not associated with unmet dental need 

(Table 2).

Based on the parent’s perception, children with ASD with more behavioral difficulties had 

an increased odds of unmet dental need compared to those with ASD who had behavior 

similar to same aged peers (aOR 3.35, 95% CI 1.69, 6.67) (Table 3). In adjusted analyses, 

children with ASD and more communication (or physical function) difficulties were also 

more apt to have unmet dental need compared to others with ASD whose communication (or 

physical function) was similar to children their age (p=0.05). Children whose ASD 

interfered with their ability to attend school and organized activities were at greater odds of 

unmet dental need compared to those whose ASD did not interfere with these activities 

(aOR 4.36, 95% CI 2.16, 8.78) (Table 3). Making or keeping friends was not associated with 

unmet dental need.

Among children with ASD who had unmet dental need, the top parent reported barriers to 

dental care were related to cost, the condition or behavioral characteristics of the child, 

insurance issues and difficulty finding a dental provider (Figure 1).

DISCUSSION

The purpose of this study was to estimate the prevalence of unmet dental need and identify 

factors associated with unmet dental need in a national sample of children with ASD. We 

found that those who did not have a medical home, met a greater number of screening 

criteria for being a CSHCN, have an intellectual disability, or have more difficulty with 

communication, behavior, physical function, attending school, or participating in organized 

activities, were more likely to Page 11 have unmet dental need than their ASD counterparts 

without these characteristics. Contrary to our hypothesis, parental report of ASD severity 

was not associated with unmet dental need.

Consistent with other findings, our data suggest that a greater proportion of children with 

ASD have unmet dental need compared to all CSHCN.11 The prevalence of unmet dental 

need in all CSHCN increased from 10.4% to 12% between 2001 and 2010 and for children 

with ASD increased from 12% to 15.1% between 2003 and 2010.3,10,11 These figures 

suggest unmet dental needs may be rising.

Children with ASD who did not have a medical home had a 4-fold increase in unmet dental 

need. Our findings are consistent with those from C. Lewis, Strickland, et al, and others who 

found that among all CSHCN, those without a regular doctor or nurse or a lacking a medical 

home were also more likely to have unmet dental care need.3,11,18 This evidence 

underscores the importance of ensuring that children with ASD and all CSHCN have a 

medical home. The strength of our association suggests a medical home may be particularly 

relevant for children with ASD. It also highlights the important role a pediatrician or other 

PCP can have in promoting oral health and access to dental care. Although many young 

children have not have seen a dentist, most see physicians and other non-dental healthcare 

providers on a regular basis. The American Academy of Pediatrics (AAP), and the American 

Academy of Pediatric Dentistry (AAPD) now recommend that a child’s dental home is 
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established by age one.33,34 Not only do pediatricians play a role in referral, they may also 

decrease unmet dental need by providing basic oral health services such as screenings, 

examinations and fluoride varnish.35–37 Currently, over 40 states and Page 12 the District of 

Columbia have Medicaid programs that reimburse medical providers for these types of 

preventive dental care.37

We are the first to report that among children with ASD, those with an intellectual disability 

are more apt to have difficulty obtaining needed dental treatment. This finding is consistent 

with other reports that children with ASD and comorbidities such as a speech and language 

disorder have more unmet dental need.14 Seemingly contradictory, our results suggest 

receiving special education services did not increase the risk of unmet need. Based on post-

hoc analysis using our study sample described in the Methods, we found the composition of 

these groups is very different, with 80.8% of children with ASD receiving special education 

services, but less than a quarter (24.1%) having an intellectual disability. Our findings that 

those with more behavior or communication difficulties are predisposed to having unmet 

dental need are consistent with other reports that suggest these difficulties impede dental 

treatment in children with ASD.13,15,16

For CSHCN, severity of a child’s health condition is a recognized barrier to accessing health 

care services.2,17,38 However, parent reported severity of ASD was not associated with 

unmet dental need in our analysis. This finding is consistent with another study that found 

parent report of ASD severity was not associated with unmet dental need.15 In contrast, 

children with ASD who had a greater number of screening criteria for being a CSHCN had 

higher odds of unmet dental need. It may be that the subjective nature of parent reported 

ASD severity does not reliably capture factors that predispose a child to unmet dental need. 

Screening questions and other measures (e.g. behavioral, communication, physical function, 

school, organized activities) may be markers for children with ASD who may have a severe 

form of ASD or other conditions Page 13 representing greater special needs. Consistent with 

our findings on having a medical home, a greater number of screening criteria for being a 

CSHCN is related to unmet dental need both in children with ASD and all CSHCN.2 

Predictors of unmet dental need may be similar for children with ASD and all CSHCN. 

Socioeconomic factors such as poverty are unlikely to explain our findings since we 

adjusted for them in our multivariable models.

These findings have clinical relevance for pediatricians and other PCPs and dentists. When 

assessing a child, clinicians can consider whether the child has predictors of unmet need 

identified here and use this information to tailor dental care to meet the unique and specific 

needs of the child. For example, we found having a greater number of CSHCN screener 

criteria was predictive of unmet dental need. It may be helpful to take into account whether 

the child takes prescription medications, participates in physical or occupational therapy, 

receives counseling, or uses more medical care than similar aged peers. Children with 

intellectual disability may also not receive dental treatment because of difficulty tolerating 

the varied and intense sensory inputs related to receiving dental care. When inquiring about 

linkages to dental care, it may be helpful to discuss these factors with families when 

determining the type of dental provider best suited for the child.
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PCPs are often the nexus that connects patients with dental providers. Those who have an 

interest in caring for children with ASD should seek out like-minded dental providers and 

establish strong relationships to help ensure dental needs of these patients are adequately 

met. The skill set and equipment needed to provide dental treatment for children with ASD 

may vary according to that age of the child and severity of his or her disorder. This factor 

can be jointly Page 14 considered by dentist and PCP. Some university-based pediatric 

dentistry practices, for example, offer care for complex patients that may include behavior 

guidance with intense pre-visit preparation, special accommodations such as quiet privacy 

rooms, and access to specialized services such as sedation and general anesthesia.39 On the 

other hand, children with fewer predictors for unmet dental need may do well being treated 

by private practice and community-based dentists.

This study was limited due to the nature of the cross-sectional survey. It did not ask parents 

directly whether or not their child would have or has had difficulty tolerating dental care. 

We were not able to assess utilization of services, a more objective measure of experience 

than parental self-report. We were also unable to analyze by type of ASD (autism, Asperger 

syndrome, PDD-NOS) because this data was not available in the survey. While this could 

conceivably have provided more descriptive information about our population, it may not 

have added a great deal of insight about unmet dental need. Lai et al. looked at type of ASD 

using a large survey and did not detect any differences in having unmet dental needs by type 

of ASD.15 It may be that the behavioral characteristics of a child with ASD are more 

important than the label applied to the child when predicting unmet dental care need. Future 

research may benefit from tools that better capture the severity of ASD, such as the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-5), which emphasizes 

identifying symptoms of autism earlier in childhood.40

CONCLUSION

This study contributes to a growing body of evidence that shows children with ASD 

experience greater unmet dental need than their peers. Factors such as not having a medical 

home, having an intellectual disability, or having behavioral or communication difficulties 

may be used to identify children with ASD with unmet dental need. Our finding that 

children without a medical home had more unmet dental need highlights the importance of 

access to a regular source of health care for maintenance of general and oral health. By 

establishing strong relationships with dental colleagues, pediatricians and PCPs facilitate 

children with ASD receiving needed dental care and help optimize oral health outcomes for 

this population.
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ASD Autism Spectrum Disorder

CI confidence interval

CSHCN Children with Special Healthcare Needs

NS-CSHCN National Survey of Children with Special Healthcare Needs

OR odds ratio
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WHAT’S NEW

A medical home seems to help children with ASD receive needed dental care. Certain 

children with ASD with intellectual disability, communication, or behavioral difficulties 

are more apt to have unmet dental need and require a dentist with expertise in ASD.
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Figure 1. 
Barriers to receiving all needed dental care among children 5 years of age or older with ASD 

who reported any unmet dental need
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Table 1

Demographics of children with ASD stratified by unmet dental need

Dental Needs are Met
(N = 2396)

Has Unmet Dental Need
(N = 376)

N % N %

Demographics

Gender of the child

  Male 1926 80.8 307 78.5

  Female 467 19.2 69 21.5

Age of the child (in years)

  5–9 967 42.5 144 38.3

  10–12 645 27.1 95 31.5

  13–17 784 30.4 137 30.2

Race and ethnicity of the child

  White, non-Hispanic 1761 65.5 267 58.3

  Hispanic, any race 246 14.1 45 16.4

  Black, non-Hispanic 155 10.5 30 9.3

  Other, non-Hispanic 234 9.9 34 15.9

Household federal poverty level (FPL)1

  ≤100% FPL 310 17.4 76 22.2

  101–200% FPL 430 19.7 95 27.7

  201–400% FPL 727 32.5 112 35.6

  >400% FPL 717 30.4 59 14.5

Primary language in home

  English 2317 94.7 358 95.4

  Other 58 5.3 15 4.6

Insurance type

  Private 1254 47.2 150 41.1

  Public 631 31.0 128 39.4

  Private and public 386 19.5 54 12.7

  Uninsured 48 2.3 29 6.8

NOTE: All percentages are sample weighted estimates. Counts are raw counts not adjusted for sampling weights. All variables missing <5% unless 
otherwise noted.

1
Missing data 9%
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