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Abstract
Utilizing the 2016 National Survey of Children’s Health, this study illustrates that children with ASD have nearly 4 times 
higher odds of unmet health care needs compared to children without disabilities, whereas children with other disabilities 
had nearly 2 times higher odds of unmet health care needs compared to children without disabilities. Applying Andersen’s 
Behavioral Model of health care utilization, this study estimates that enabling factors (e.g., access to health insurance, qual-
ity of health insurance, access to family-centered care, family-level stress, exposure to adverse childhood experiences, and 
parental employment) improved prediction of regression model for unmet health care needs by 150%. Policy and program 
implications are discussed and a new framework for responding to observed disparities is discussed.
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Based on the recent surveillance data, 1 in 59 children in 
the U.S. have Autism Spectrum Disorder (ASD) (Kurzius-
Spencer et al. 2018). The updated prevalence represents a 
15% increase in prevalence based on the 2012 data. ASD is a 
neurodevelopmental condition typically diagnosed in child-
hood and is characterized by social communication deficits, 
as well as restricted and repetitive behaviors. It is a life-long 
condition negatively impacting overall development, and is 
often associated with other developmental and medical con-
ditions such as intellectual disabilities, psychiatric disorders, 
gastrointestinal disorders, epilepsy, etc. (Frazier et al. 2018; 
Neumeyer et al. 2018). Children with ASD have higher 
health care and mental health needs (Deavenport-Saman 
et al. 2016), higher health care costs (Shea et al. 2018), 
higher rates of hospitalization, lower quality of life (Arias 
et al. 2018) and overall experience lower life-expectancy 
compared to children without ASD (Bishop-Fitzpatrick and 
Kind 2017; Hirvikoski et al. 2016). Co-occurring medical 
conditions including epilepsy, and being female are factors 

highly associated with increased mortality among children 
with ASD (Hirvikoski et al. 2016). While data on adults 
with ASD is sparse, the existing evidence indicates higher 
morbidity and mortality among those with ASD (Turcotte 
et al. 2016).

Prior research, utilizing secondary data sets, on children’s 
health have described several of the individual, family, and 
service-related factors impacting healthcare access and uti-
lization for children with ASD (Bethell et al. 2014; Kogan 
et al. 2008; Zablotsky et al. 2015). While many have utilized 
frameworks such as the Andersen’s Behavioral Model for 
describing access to care, none have explicitly examined 
disparities as hypothesized by Andersen (1995). Further, 
among children with ASD there is also a need for a compre-
hensive public health strategy to address their development, 
health and well-being needs. This paper addresses these two 
gaps in literature through analysis of the National Survey of 
Children’s Health 2016 data and articulates a new frame-
work for policy-making and programs to address unmet 
health care for individuals with ASD.
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Andersen’s Behavioral Model and its 
Application to Health Disparities

Ronald Andersen proposed a framework to describe uti-
lization of health services among families in the U.S. in 
1960s (Andersen 1995). Andersen’s model (as widely 
known) has been used widely in health services research, 
as well as by researchers examining disparities in utiliza-
tion of health services among children, youth and young 
adults with ASD (Benevides et al. 2016a, b; Parish et al. 
2015). Briefly, the model proposes that individuals use 
health services as a function of their predisposition for ser-
vice use, presence of enabling factors that creates access 
to needed services, and their overall needs for such ser-
vices (Andersen 1995). Typically, the predisposing char-
acteristics include demographic factors such as age and 
gender, as well as factors indicative of social structure 
such as race and ethnicity, and health beliefs. In cases of 
vulnerable populations these could also include factors 
such a country of birth/migration status, psychological 
conditions, and any other characteristics representing a 
“biological imperative” for higher need to utilize health 
services (Stein et  al. 2007). Enabling factors include 
both individual- and community-level characteristics that 
enables access to care such as health insurance, income, 
employment, community-based services, welfare programs 
etc. The need-based factors include current state of health 
and well-being.

In operationalizing the model to examine disparities, 
Andersen indicated that if most variation in health service 
use is predicted by predisposing factors and need-based 
factors then likelihood of disparities resulting from sys-
temic factors is low as individuals predisposed by their 
characteristics and needs are able to access services as 
needed (Andersen 1995). Whereas if enabling factors 
predict substantial amount of variation in the patterns of 
health service use, then the likelihood of health disparities 
is much more salient. This paper utilizes this framework 
to examine the extent to which the enabling factors predict 
access to services for children with ASD.

Predisposing and Need‑Based Factors 
Impacting Health Care Access Among 
Individuals with ASD

Children with ASD typically have higher prevalence of 
co-morbid or co-occurring conditions that require frequent 
medical attention. Bethell et al. (2014), utilizing the 2007 
National Survey of Children with Special Health Care 
Needs, illustrated that nearly two-thirds of children with 

special healthcare needs (CSHN) with ASD had four or 
more conditions compared to only 13% among children 
with special healthcare needs without ASD. Further, nearly 
all CSHN with ASD required special services, beyond pre-
scription medications to manage their health conditions, 
compared to 57% of CSHN without ASD (Bethell et al. 
2014). Gender-based differences in service utilization have 
also been demonstrated, where girls with ASD are more 
likely to utilize a wider range of services compared to boys 
with ASD. Specifically, adolescent girls and women with 
ASD are more likely to utilize psychiatric and emergency 
services compared to boys (Tint et al. 2017). The gender-
based difference is likely due to the differences in the type 
and severity of ASD in girls compared to boys, although 
differences in severity may be closing with the increase in 
identification of cognitively-able presentations of ASD in 
females (Hull et al. 2017). Cultural differences across race/
ethnicity and in some instances immigrant status have also 
found to contribute to variations in patterns of access to 
healthcare for children with ASD across various race/eth-
nic categories (Mire et al. 2015). While such differences 
originating based on innate characteristics of individuals 
are known, demographic factors are frequently involved 
in predicting disparities in access to health care services 
among individuals with ASD (Frazier et al. 2011).

Belonging to racial/ethnic minority as well as to a family 
with low-income negatively impacts health and well-being 
of children with ASD. Magana, et al. (2012), illustrated an 
interaction effect of race/ethnicity and disability on health 
care quality outcomes. Specifically, non-Hispanic Black 
families of children with ASD were much more likely to 
indicate lack of access to personal physician and dissatisfac-
tion with the amount of time physician or health care pro-
vider spent in providing care compared to Black families of 
children with developmental disabilities. The Hispanic fami-
lies of children with ASD were more like to report that phy-
sician did not listen compared to Hispanic families of chil-
dren with developmental disabilities (Magana et al. 2012). 
In addition to such disparities emerging out of structural and 
cultural changes in healthcare system, cultural preferences of 
families vary across minority and non-minority groups. For 
example, families of racial/ethnic minorities have been more 
likely to indicate a greater need for occupational, speech, and 
physical therapy and lesser need for prescription medica-
tions compared to their non-Hispanic White counterparts. A 
follow-up study by same authors confirmed that the trend of 
experiencing low-quality services continue to persist across 
a 5-year study period between 2005 and 2010 (Magana et al. 
2015).

Family’s socio-economic status impacts access to ser-
vices for children with ASD. While access to material 
resources and health insurance enables families to seek 
needed services, high parental stress resulting from caring 
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for a child with ASD and/or having a sibling with ASD have 
been associated with lower likelihood of accessing services. 
Whereas parental perception of developmental delays has 
motivated families to seek needed services, the need for care 
manifests in interesting ways for high-income well-educated 
parents. In a study utilizing national survey data, Sobotka 
et al. (2016), illustrate that while overall families of children 
with ASD indicate higher access to care meeting the criteria 
of a medical home, the high-income non-Hispanic White 
parents were more likely to indicate dissatisfaction with 
care coordination services. They further hypothesize that 
this observed association could be result of increased knowl-
edge and understanding of the condition prompting families 
to seek additional care requiring more coordination (Sobotka 
et al. 2016). Further, Benevides et al. (a, b) illustrated that 
minority families of children with ASD report less need for 
prescription medications, and mental health services com-
pared to their Caucasian peers. English-speaking minority 
families expressed more need for occupational, speech, and 
physical therapy compared to their Caucasian peers (Bene-
vides et al. 2016a, b). The age of individual with ASD was 
also associated with increasing cost of care and likely to 
predict increasing disparities in accessing needed services 
resulting from the financial burden imposed on the family 
(Turcotte et al. 2016).

Enabling Factors Impacting Health Care 
Access Among Individuals with ASD

While children with ASD have higher access to health insur-
ance compared to other children with special healthcare 
needs, their parents are more likely to report poorer quality 
of health and higher levels of barriers in accessing needed 
services. Children with ASD without health insurance are 
more likely to utilize emergency services, mostly for non-
urgent visits (Deavenport-Saman et al. 2016). Having access 
to medical homes—a term utilized to describe team-based, 
comprehensive primary care approach focused on increasing 
access, quality, and safety (American Academy of Pediatrics, 
American Academy of Family Physicians, & American Col-
lege of Physicians-American Society of Internal Medicine 
2002)—has been shown to reduce family financial burden of 
children with ASD. Specifically, access to family-centered 
care and care coordination have shown to be associated with 
lower unmet healthcare needs of children with ASD (Cheak-
Zamora and Farmer 2015).

Another enabling factor that has potential to impact 
unmet health care needs among children with ASD includes 
exposure to or lack of exposure to Adverse Childhood Expe-
riences (ACE), which include exposure to household abuse 
(emotional, physical, and sexual), exposure to domestic vio-
lence, family separation or parental divorce, mental illness 

and substance use in household, and household members 
with criminal justice involvement. Recent studies have indi-
cated higher prevalence of ACE’s among children with ASD 
compared to those without ASD (Berg et al. 2016; Rigles 
2017). Kerns et al. (2017) illustrated that prevalence of ACE 
among children with ASD was moderated by poverty and 
co-occurring mental health conditions further highlighting 
the process through which ACE impact health care needs 
among children with ASD. Additionally, family’s financial 
hardships and lack of employment for parent(s) exacerbates 
the unmet health care needs for children with ASD lead-
ing to observed disparities in health outcomes (Kerns et al. 
2017). Parental caregiving stress, need for caring for siblings 
for child with ASD, and parent’s perception of developmen-
tal delays also have been shown to predict utilization of ser-
vices (Karp et al. 2018).

While these research studies inform understanding of 
factors related to barriers in accessing needed health care 
services for children with ASD, no studies have specifically 
tested Andersen’s approach to identifying disparities (1995). 
Specifically, understanding the role of enabling factors as 
a set of variables provides opportunity to examine gaps in 
existing programs and policies to help reduce or eliminate 
health disparities among children with ASD. Therefore, the 
purpose of this research, is to apply Andersen’s model and 
his proposed approach to identifying disparities in access to 
health care services among children with ASD in compari-
son with children without ASD and those without any dis-
abilities using a nationally existing data set. Specifically, the 
paper examines the hypothesis that enabling factors incre-
mentally improves prediction of regression model predicting 
unmet health care needs of children with ASD after control-
ling for the predisposing and need-based factors. Further, the 
paper focuses on elaborating on a public health strategy in 
responding to observed disparities in access to needed health 
care services for children with ASD.

Methods

Data Source

The 2016 National Survey of Children’s Health (NSCH2016) 
data was used for the analysis. The NSCH2016 is a nation-
ally representative sample survey of children’s health con-
ducted by the U.S. Census Bureau for the Maternal and Child 
Health Bureau (MCBH), Health Resources and Services 
Administration (HRSA). This survey is a redesign and a 
combination of the prior two separate surveys—the National 
Survey of Children’s Health (NSCH) and the National Sur-
vey of Children with Special Health Care Needs (NSC-
SHCN). The redesigned survey has two questionnaires: (1) 
a household screener questionnaire to capture demographics 
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and special healthcare needs characteristics, with an over-
sampling of children with special healthcare needs; and (2) 
an age-based topical questionnaire (T1 for 0–5 year old, T2 
for 6–11 year old, and T3 for 12–17 year old) that combined 
core elements of the prior years’ NSCH and the NSCSHCN 
to be completed by the responding parent. Using an address-
based sampling approach the U.S. Census Bureau recruited 
364,150 households to participate in the survey using a 
combination of web-based and paper-based screener ques-
tionnaire. With a 40.7% response rates, 138,009 screener 
questions were completed, and 67,047 respondents were 
invited to complete the topical questionnaire. Of total eligi-
ble individuals for topical questionnaire, 50,212 completed 
the topical questionnaire. This formed the overall study sam-
ple for the analysis. All the survey responses were weighted 
and details about survey methodology and statistical weight-
ing as well as missing data and imputation methods can be 
found at (https ://www.censu s.gov/conte nt/dam/Censu s/progr 
ams-surve ys/nsch/tech-docum entat ion/metho dolog y/2016-
NSCH-Metho dolog y-Repor t.pdf).

Comparison Groups

The children of parents responding affirmatively to the ques-
tion “Has a doctor or other health care provider EVER told 
you that this child has Autism or Autism Spectrum Disorder 
(ASD)? Include diagnoses of Asperger’s Disorder or Per-
vasive Developmental Disorder (PDD)” were classified as 
children with ASD (N = 1254). Additionally, the children 
classified as not having ASD but with a positive response to 
the CSHCN screener were classified as children with other 
disabilities (N = 10,205), and finally, children without ASD 
and CSHCN were classified as children without disabilities 
(N = 38,689).

Dependent Variables

This study examined unmet health care needs as a measure 
to study utilization or the lack of utilization of health care 
services. The constructs of unmet health care needs and bar-
riers to access have been demonstrated to serve as a reasona-
ble indicator of health care access across research in the U.S. 
and other countries (Allin et al. 2010; Barham et al. 2017). 
Further, the unmet health care needs have been demonstrated 
to predict poorer health in later life (Hargreaves et al. 2015). 
The NSCH2016 asked two sets of questions for the parent 
respondents: (a) “DURING THE PAST 12 MONTHS, was 
there any time when this child needed health care, but it 
was not received? By health care, we mean medical care 
as well as other kinds of care like dental care, vision care, 
and mental health services.”; (b) additionally, participants 
were asked to indicate the reasons their child was not able 
to get the “needed health services” which included problems 

resulting from lack of eligibility, lack of availability of ser-
vices, difficulty in getting appointments, difficulty result-
ing from transportation, cost of services, or the hours of 
operation of the clinical services. Children whose parents 
responded affirmatively to both set of these questions were 
identified as having unmet health care needs.

Independent Variables

Based on the Andersen’s framework—the pre-disposing fac-
tors included demographic characteristics (age, gender, race/
ethnicity, and neighborhood factors); the need-based factors 
included evidence of functional limitations, and co-occur-
ring conditions; the enabling factors included access and 
quality of health insurance, access to family-centered care, 
problems in paying for medical bills, exposure to adverse 
childhood experiences, one-parent versus two-parent house-
hold, parental stress in care giving, parental employment 
status, and hardships faced by the family in providing food 
and housing. A select list of variables is described below as 
they were recreated from multiple data elements.

Neighborhood index—was created by adding affirmative 
responses to the features of neighborhood that are associ-
ated with improved well-being. These features include avail-
ability of side-walk of walking paths, playgrounds or park, 
recreation center, community center, or boys or girls club, 
library or bookmobile, and lack of litter or garbage on street 
or side walk, poorly kept or rundown housing, and presence 
of signs of vandalism or neighborhood violence.

Parent stress index—was created by adding responses to 
three questions “In the past month, how often you felt: (a) 
that this child is much harder to care for than most chil-
dren his or her age, (b) that this child does things that really 
bother you a lot, and (c) angry with this child?” Specifically, 
the Likert scale values for the responses (ranging from 1 for 
‘Never’ to 5 for ‘Usually’) were added and a percent score 
was calculated.

Functional limitations—were defined based on the pres-
ence of number of parent reported functional problems 
related to respiratory function, digestive function, physical 
pain, toothaches, gum bleeds, and decaying cavities.

Co-occurring conditions—were created based on parent-
reported responses to other physical and mental health con-
ditions diagnosed by health care providers or educators that 
are typically associated with ASD (Neumeyer et al. 2018). 
Three categories were created consisting of ‘no co-occurring 
conditions,’ ‘1–3 co-occurring conditions,’ and ‘greater than 
or equal to 4 co-occurring conditions.’

Quality of health insurance—was created based on the 
extent of coverage an insurance plan provided for the child 
to get needed services, visit providers as many times needed, 
and pays for accessing behavioral health services.

https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/methodology/2016-NSCH-Methodology-Report.pdf
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/methodology/2016-NSCH-Methodology-Report.pdf
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/methodology/2016-NSCH-Methodology-Report.pdf
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Access to family-centered care—was assessed based on 
responses of parents recounting their experiences over the 
last 12 months where they felt their health care provider 
spend enough time with their child, listened carefully to 
them, showed sensitivity towards family values, provided 
specific information about their child’s health condition, and 
made them feel like partner in their child’s care. The Likert-
scaled responses indicating “Usually” and “Always” were 
rated as affirmative and those with “sometimes” and “never” 
were rated as negative responses for each of the elements.

Statistical Analysis

Univariate and bivariate analysis examined the relationship 
between each of the pre-disposing, need-based, and ena-
bling factors with the outcome variable—i.e., unmet health 
care needs. To evaluate the hypothesis that enabling factors 
would significantly and incrementally predict disparities in 
health care, three successive multiple logistic regression 
models were constructed, each with unmet health care needs 
as the dependent variable. In the first model, pre-disposing 
variables were predictors. In the second model, need-based 
factors were added to first model with pre-disposing varia-
bles. In the third model, enabling factors were added to both 
pre-disposing and need variables. The extent of contribution 
from variables belonging to enabling factors was assessed 
by examining changes in the value for Tjur R-square (Tjur 
2009).

Tjur R-square has desirable properties compared to other 
R-square values in logistic regression, as it is not dependent 
on a particular estimation method and embodies all impor-
tant properties for an R-square statistic (Kvalseth 1985). 
Briefly, the Tjur R-square statistic, is called the coefficient 
of determination denoted by D, and it is calculated as fol-
lows. First, a logistic regression model is fit to the data and 
predicted probabilities for cases and non-cases based on the 
regression model are output. Then, histograms of the pre-
dicted probabilities are calculated for cases and non-cases, 
and mean value for each of the histograms are computed. 
The difference in the mean value for cases (π1) and non-
cases (π0) represents this coefficient of determination, which 
is equivalent to the R-squared statistic.

Additional proofs and methods are described in Tjur 
(2009). This R-squared value indicates the ability of the 
model to predict cases from non-cases. Examining the per-
cent different in the R-squared value between the consecu-
tive models nesting the parameters provides opportunity to 
assess the extent of contribution of the parameters in pre-
dicting the outcome probabilities. All statistical analyses 
accounted for the multistage sampling design of the survey 

D = �
1
− �

0

and utilized survey weights in estimating population-level 
values.

Results

Descriptive Analysis

Table 1 illustrates distribution of key characteristics across 
the three-comparison groups. Overall, 2.5% of children 
in the survey were classified as having ASD (N = 1253), 
20.4% (N = 10,171) were classified as having other dis-
abilities, and 77.1% were classified as having no disabili-
ties (N = 38,551). Children with ASD were more likely to 
be male and belonged to families with income below 100% 
of FPL. There were no substantial differences in the dis-
tribution of age and race/ethnicity across the three groups. 
Ninety-three percent of children with ASD had one or more 
co-occurring conditions compared to about 62% of children 
with other disabilities. Similarly, children with ASD were 
more likely to have functional limitations than the other 
comparison groups. A lower proportion of children with 
ASD were uninsured (3.5%) compared to children with other 
disabilities (7.3%), and those without disabilities (8.4%), 
however a higher proportion of children with ASD indi-
cated having low-quality health insurance compared to the 
children in the two comparison groups (19.9% vs. 17.3% vs. 
10.6%). Further, nearly 16% of children with ASD did not 
receive family-centered care compared to 11% among chil-
dren with other disabilities, and 8% among children without 
disabilities. About one-third of the parents of children with 
ASD indicated facing difficulties in paying for medical care, 
compared to about quarter of families of children with other 
disabilities, and 13% of families of children without dis-
abilities. Higher proportion of children with ASD belonged 
to single-parent household, were exposed to higher number 
of childhood adverse experiences, and belonged to families 
that faced hardships in providing food and shelter over the 
past year. Nearly one-third of the parents of children with 
ASD indicated to have been unemployed, compared to about 
12% of parents of children with other disabilities, and nearly 
3% of parents of children without disabilities. Parents of 
children with ASD experienced higher level of overall stress, 
compared to parents of children with other disabilities, and 
those without disabilities.

Table 2 illustrates frequency distribution and unad-
justed odds ratios for unmet health care needs by key 
variables representing the predisposing, need-based, and 
enabling factors. Children with ASD had 15 times higher 
odds of unmet health care needs compared to those with-
out disabilities (OR = 15.0; 95% CI 10.11–22.30), whereas 
children with other disabilities had about 5 times higher 
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odds of unmet health care needs compared to children 
without disabilities (OR = 4.55; 95% CI 3.43–6.05). Sim-
ilarly, variables representing other predisposing factors, 
need-based factors and enabling factors were all statisti-
cally significantly associated with unmet health care in 
bivariate analysis. Additionally, the neighborhood index 
and parent-stress index (not shown in table) were also sta-
tistically significantly related to unmet health care needs 
such that one unit increase in neighborhood index reduced 
the odds of unmet health care needs by 14% (OR = 0.86; 
95% CI 0.82–0.91) and one unit increase in parent-stress 
index increased the odds of unmet health care needs by 6% 
(OR = 1.06; 95% CI 1.05–1.07).

Regression Analysis

Multivariate sequential logistic regression models were 
built with a set of pre-disposing factors, need-based 
factors, and enabling factors added in a sequence. The 
model-based adjusted odds ratios, confidence intervals, 
and percent changes in the Tjur R-squared value are noted 
in Table 3. In the final model, children with ASD had four 
times higher odds of unmet health care needs compared to 
those without disabilities (OR = 3.76; 95% CI 2.22–6.38), 
whereas children with other disabilities had two times 
higher odds of unmet health care needs compared to those 
without disabilities (OR = 1.56; 95% CI 1.15–2.12) after 
controlling for predisposing, need-based, and enabling 

Table 1  Percentage distribution 
of key characteristics across the 
three comparison groups

Data source—the National Survey of Children’s Health 2016. All proportions were statistically signifi-
cantly different with p-values < 0.01

Characteristics ASD
(N = 1253) (% )

Other disabili-
ties
(N = 10,171) 
(%)

No disabili-
ties
(N = 38,551) 
(%)

Male 79.5 55.3 49.3
Age
 0–11 years 58.2 56.8 68.4
 12–14 years 23.8 20.6 15.8
 15–17 years 18.0 22.6 15.8

Race
 Non-Hispanic White 52.2 52.8 51.7
 Non-Hispanic Black 16.5 16.1 11.9
 Hispanic 23.4 21.9 25.1
 Others 8.0 9.1 11.4

Poverty
 Below 100% FPL 30.0 25.5 20.9

Cooccurring conditions
 None 6.6 38.1 88.2
 1–4 cooccurring conditions 39.5 47.9 11.5
 Greater than 4 cooccurring conditions 53.9 14.0 0.3

Functional limitation
 No functional limitation 50.8 45.6 78.0
 1–3 functional limitations 45.9 51.8 21.5
 Greater than 3 functional limitations 3.4 2.6 0.4
 Has no health insurance 3.5 7.3 8.4
 Has low-quality health insurance 19.9 17.3 10.6
 Does not receive family-centered care 15.8 10.8 7.5
 Single-parent household 33.6 32.9 18.7

Exposure to family adverse events
 No exposure to family adverse events 50.9 49.8 69.8
 Exposure to 1–3 family adverse events 40.2 40.9 27.3
 Exposure to greater than 3 family adverse events 8.9 9.3 2.9
 Parent unemployed 29.0 12.3 2.7
 Exposure to hardship 45.9 36.8 23.7
 Difficulty in paying medical bills 33.8 23.7 13.4
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factors. The associations between the other predisposing, 
need-based, and enabling factors with the odds of unmet 
health care needs in the multivariate model were all in 
the predicted direction, with increasing deprivation asso-
ciated with higher odds of the outcome. The changes in 
Tjur R-square value increased by 90% from Model 1 to 
Model 2 indicating that inclusion of need-based factors in 

the model with predisposing factors improved the mod-
el’s ability to correctly predict variations in the outcome 
variable by 90%. The inclusion of enabling factors further 
improved the prediction ability of the model by over 150% 
in the presence of the predisposing and enabling factors. 
There were similar improvements observed in the c-statis-
tic from Model 1 through Model 3 (0.77, 0.81, and 0.90).

Table 2  Bivariate analysis 
of association between 
predisposing, need-based, and 
enabling factors with unmet 
health care needs

Data source—the National Survey of Children’s Health 2016. All the Odds Ratios were statistically signifi-
cantly different with p-values < 0.01

Percent unmet health care 
needs (%)

Unadjusted odds ratios

ASD 18.8 15.0 (10.11–22.30)
Other disabilities 9.6 4.55 (3.43–6.05)
No disabilities 2.6 –
Male 4.1 0.99 (0.77–1.28)
Female 4.2 –
0–11 years 3.4 1.266 (0.94–1.70)
12–14 years 4.6 2.21 (1.60–3.07)
15–17 years 6.8 –
Non-Hispanic Black 6.3 1.85 (1.13–3.03)
Hispanic 5.5 1.62 (1.12–2.36)
Others 3.1 1.18 (0.81–1.69)
Non-Hispanic White 3.2 –
Foreign born 8.3 2.32 (1.26–4.27)
U. S. born 4.0 –
GE 3 functional limitations 25.3 22.18 (12.16–40.46)
1–3 functional limitations 8.2 4.48 (3.46–5.81)
No functional limitations 2.4 –
GE 4 cooccurring conditions 17.4 16.40 (11.63–23.14)
1–4 cooccurring conditions 4.8 3.88 (2.87–5.25)
No cooccurring conditions 2.1 –
No health insurance 16.2 8.81 (5.35–14.49)
Has health insurance 3.1 –
Low quality health insurance 12.0 6.53 (5.04–8.46)
High quality health insurance 2.5 –
Does not receive family-centered care 17.5 9.16 (6.75––12.42)
Receives family-centered care 2.8 –
Has difficulty in paying medical bills 13.9 9.09 (7.00–11.83)
No difficulty in paying medical bills 1.7 –
One-parent household 7.8 2.60 (1.91–3.52)
Two-parent household 3.3 –
Exposure to more than 3 ACE 17.0 8.34 (5.45–12.77)
Exposure to 1–3 ACE 6.0 2.89 (2.20–3.81)
No exposure to ACE 2.5 –
Unemployed parent 21.5 7.94 (5.97–10.54)
Employed parent 3.3 –
Exposure to hardship 9.7 5.51 (4.24–7.16)
No exposure to hardship 2.2 –
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Discussion

The enabling factors substantially improved predictive 
ability of the regression model examining unmet health 
care needs among children with ASD, in comparison with 
those for children with other disabilities, and children 
without disabilities. Based on Andersen’s conceptualiza-
tion of disparities in utilization of health care services, 
a sizable increase in prediction when adding enabling 
factors suggests substantial health disparity associated 
with ASD. Enabling factors are often amenable to pro-
gram or policy-based interventions and, therefore, the 
observed disparity in unmet healthcare needs in children 

with ASD may be bridgeable. The present results sug-
gest that the most important enabling factors to attend to 
in future policy interventions, based on the magnitude of 
their association in the logistic regression model include, 
improving access to health insurance, improving access 
to family-centered care, reducing family’s burden of out-
of-pocket spending for medical or therapeutic services, 
improving coverage of services in health insurance pro-
grams, reducing exposure to adverse childhood events, 
and improving employment and financial situation of par-
ents of children with ASD. Viewed overall, policy and 
programmatic interventions that are most likely to reduce 
unmet healthcare needs include approaches that strengthen 

Table 3  Multivariate logistic regression models predicting unmet health care needs for children with ASD, compared with children with other 
disabilities and those without disability classification

Data source: the National Survey of Children’s Health 2016. Model 1 includes predisposing factors. Model 2 includes both predispos-
ing and need-based factors. Model 3 includes predisposing, need-based, and enabling factors. All estimates are statistically significant with 
p-value < 0.01, except for the variable “one-parent versus two-parent household in Model 3

Independent variables Model 1 Model 2 Model 3

ASD versus no disabilities 16.96 (11.49–25.04) 4.70 (3.09–7.14) 3.76 (2.22–6.38)
Other disabilities versus no disabilities 4.26 (3.16–5.73) 1.80 (1.36–2.39) 1.56 (1.15–2.12)
Female versus male 1.20 (0.92–1.56) 1.27 (0.97–1.67) 1.33 (1.00–1.77)
Age
 12–14  years versus 0–12 years 1.01 (0.74–1.37) 0.93 (0.68–1.25) 0.95 (0.67–1.35)
 15–17 years versus 0–12 years 1.72 (1.21–2.44) 1.48 (1.03–2.15) 1.61 (1.11–2.34)

Race
 Non-Hispanic Black versus non-Hispanic White 1.91 (1.15–3.18) 1.99 (1.20–3.32) 1.16 (0.68–1.97)
 Hispanic versus non-Hispanic White 1.64 (1.08–2.47) 1.62 (1.08–2.44) 1.07 (0.69–1.64)
 Others versus non-Hispanic White 1.33 (0.91–1.93) 1.39 (0.94–2.05) 1.20 (0.77–1.86)
 Adverse neighborhood index 0.86 (0.81–0.91) 0.87 (0.83–0.92) 0.93 (0.88–0.98)
 Immigrant versus non-immigrant 2.61 (1.33–5.11) 2.42 (1.19–4.95) 2.08 (0.87–4.99)

No health insurance versus health insurance – – 3.60 (1.92–6.74)
Low quality health insurance versus high quality health insurance – – 2.27 (1.64–3.14)
No family-centered care versus receives family-centered care – – 3.45 (2.31–5.14)
Difficulty in paying medical bills – – 3.39 (2.43–4.72)
One-parent versus two-parent household – – 1.27 (0.87–1.85)
Family adverse events
 1–3 versus none – – 1.36 (0.94–1.97)
 GE 3 versus none – – 1.82 (1.05–3.17)
 Parent unemployed versus employed – – 1.78 (1.21–2.60)
 Hardship versus no hardship – – 1.56 (`1.09–2.23)
 Parent stress – – 1.02 (1.01–1.03)

Functional limitation
 1–3 versus none – 2.83 (2.12–3.76) 1.89 (1.39–2.57)
 GE 3 versus none – 6.56 (3.01–14.27) 2.95 (1.58–5.52)

Co-occurring conditions
 1–4 versus none – 2.31 (1.71–3.12) 1.47 (1.07–2.02)
 GE 4 versus none – 5.33 (3.58–7.94) 1.99 (1.20–3.30)
 C-statistic 0.77 0.81 0.9
 Tjur R-square 0.044 0.084 0.213
 %increase in R-square – 90.9% 153.6%
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capacity of health service system and families caring for 
children with ASD.

Prior research has highlighted similar factors contribut-
ing to unmet health care needs among children with ASD, 
and a limited number of studies have examined comparisons 
between children with ASD, and those with other disabilities 
(Bethell et al. 2011, 2014; Kogan et al. 2008; Zablotsky 
et al. 2015). Though overall children with special health 
care needs have higher odds of having unmet health care 
needs compared to children without disabilities, the dis-
parities are much wider for children with ASD compared to 
children without disabilities as illustrated in this analysis. 
These disparities persist after controlling for predisposing, 
enabling, and need-based factors based in nationally rep-
resentative survey data. While children with special health 
care needs have higher than usual health care needs, this 
analysis illustrated that children with ASD are unique in 
ways of needing more services and are more likely to report 
higher unmet needs as well as lower quality of life (Markow-
itz et al. 2016). This finding is even more relevant consider-
ing that only 3.5% of parents of children with ASD indicate 
that they do not have health insurance, compared with about 
twice as many children with other disabilities and children 
without disabilities. Having higher unmet health care needs 
despite having access to health care through health insur-
ance indicates not only higher needs, but also indicates chal-
lenges within the health care system in being responsive to 
the unique needs, as well as family’s ability to coordinate 
care including identifying appropriate services for individual 
with ASD.

An important consideration is also that receiving family-
centered care was predictive of lower odds of unmet health 
care needs, and no other components of the medical home 
was independently statistically significantly related to the 
outcome variable in multivariate models. Medical home 
model, a composite concept of providing comprehensive, 
coordinated, and family-centered care championed by the 
American Academy of Pediatrics (Medical Home Initiatives 
for Children With Special Needs Project Advisory Com-
mittee 2002), has been shown in prior studies to be signifi-
cantly predict lower unmet health care needs among children 
with ASD (Farmer et al. 2014). While other components of 
medical home—such as care coordination, having a personal 
doctor or nurse, having usual source of care and problems 
with referrals—are relevant in providing high quality care 
for children with special health care needs, the relative sali-
ence of family-centered care in this analysis illustrates the 
source of challenge as well as an opportunity to improve 
quality of care for children with ASD who were least likely 
to receive such care among the three comparison groups. A 
systematic review of literature spanning last two decades of 
research examining factors related to selection of specific 
treatment choices for children with ASD implicated parent 

prior experience (i.e., parent stress, beliefs, and perception 
of child’s behavioral problems) as an important driver in 
accessing specific services (Wilson et al. 2018). Empow-
ering parents and caregivers with necessary information 
through program and policy tools might be a key strategy to 
improving access to care and ultimately reduction in unmet 
health care needs among children and youth with ASD (Call 
et al. 2015; Casagrande and Ingersoll 2017; Mire et al. 2015; 
Turcotte et al. 2016).

Child’s family environment, indicated by exposure to 
family adverse events, parental unemployment, exposure to 
family’s hardship in paying for food and housing, and paren-
tal stress in caring for the child, independently predicted 
higher odds of unmet health care needs. All the family-level 
adverse environmental factors were more prevalent among 
children with ASD compared to the other two groups. This 
finding is especially important considering a growing body 
of research indicating that family-level adverse environ-
mental factors are related to higher severity of symptoms of 
ASD, including higher level of prevalence of mental health 
and behavioral problems (Kerns and Lee 2015; Kerns et al. 
2017; Rigles 2017). Program and policy solutions that target 
the entire family as a unit versus only the child with ASD is 
likely to have positive impacts on overall health and well-
being of children with ASD. Currently, efforts are underway 
through a multi-partner federal initiative to improve transi-
tion to adulthood for youth receiving welfare benefits that 
targets the entire family as a unit and its results are pointing 
towards encouraging gains in improving overall well-being 
(Enayati and Karpur 2018; GAO 2016). Similar initiatives 
need to be explored to address health and development of 
children with ASD.

The strengths of this research are derived from its appli-
cation of the Andersen’s Behavioral Model framework to a 
nationally existing data set. Additionally, utilizing the newly 
collected data from the redesigned National Survey of Chil-
dren’s Health 2016 allows for direct comparison between 
the parents responding for children with ASD, those with 
other disabilities, and those without disabilities. It is also 
noteworthy that research published in the last decade con-
tinue to demonstrate wide disparities in accessing needed 
care for children with ASD and has identified several factors, 
similar to those from this analysis (Benevides et al. 2016a, b; 
Berg et al. 2016; Bethell et al. 2011; Bishop-Fitzpatrick and 
Kind 2017; Chiri and Warfield 2012; Elder et al. 2016). The 
persistence of disparities should be a matter of public policy 
concern, especially given the higher health care expenditures 
for supporting children with ASD as well as poorer health 
care outcomes for children and their family members.

The public policy response has been: (a) to increase 
access to needed services through implementing man-
dates at state-level that require private insurance to cover 
for cost of services, both diagnostic and therapeutic and, 
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(b) support access to services through Medicaid Home and 
Community-Based Wavier (HCBS Waiver) services under 
the Section 1915 (c) of the Social Security Act. While 48 
states have enacted policies that mandate coverage of autism 
treatments, a recent study has demonstrated no impact or 
very limited impact of such policy interventions (Barry 
et al. 2017). Additionally, Parish et al. (2015) also demon-
strated that families of children with ASD holding private 
health insurance were more than five times likely to have 
substantial out of pocket health expenditures mostly from 
medications, outpatient services, and dental care. Thus, 
while these mandates aim to improve coverage of essential 
services for children with ASD, they are being implemented 
with varying efficacy to improve access to services (Parish 
et al. 2015).

Positive impacts of HCBS waiver programs were 
observed through reduction unmet health care needs and 
improving employment and quality of life of parents for chil-
dren with ASD (Leslie et al. 2017). These beneficial impacts 
vary substantially by waiver characteristics such as the cost 
limit for services and enrollment limit. The cost limit for 
services typically impact service access for families of lesser 
means and the enrollment limit impact access to families 
who would not be able to qualify through means-test process 
(Eskow et al. 2015; Ng et al. 2015). Further, many states do 
not have ASD-specific waiver program, leading to limited 
benefits from such efforts (Leslie et al. 2017; Velott et al. 
2016). Research has shown that lack of targeting poses bar-
riers for children and families seeking needed services.

More recently, the Centers for Medicare and Medicaid 
Services (CMS) clarified that behavioral interventions for 
ASD should be covered under the early and periodic screen-
ing, diagnosis, and treatment (EPSDT) benefit and moved 
away from the HCBS Waivers. The specific details of this 
policy clarification issued by CMS indicates that it would 
create greater access to needed health care services to Med-
icaid recipients with ASD. However, in this analysis the type 
of health insurance coverage did not matter, indicating that 
having Medicaid or public funded insurance versus private 
health insurance did not predict substantial variations in 
unmet health care needs. The contemporary policy-making 
efforts are mostly influenced by the economics of providing 
access to care by employers and the government, as well 
as efforts to ensure equitable distributing public goods, the 
findings of this analysis point to the need for a renewed 
approach toward program and policy-making.

A recent framework developed by the Harvard Center on 
the Developing Child and the Woman and Children’s Health 
Policy Center at Johns Hopkins provide a strong grounding to 
redirect health care policy and program approaches to improve 
outcomes for children with ASD (Center on Developing Child 
2010; Mistry et al. 2012). This framework, informed by a 
life-course perspective on health, suggests that policy and 

programs should aim to build specific caregiver and commu-
nity-level capacities to build a foundation for healthy childhood 
that address needs of all children across the areas of responsive 
care, safe and secure environments, adequate and appropri-
ate nutrition, and health-promotion behaviors. The frame-
work further connects foundations of health to various health 
outcomes with focus on understanding underlying biological 
mechanisms. Using this framework to analyze existing polices 
and programs for children with ASD as well as employing this 
framework to identify opportunities for public health response 
is necessary to achieve reduction and ultimately elimination of 
health disparities among children with ASD.

Limitations

These findings must be considered in the context of some key 
limitations, mostly emerging from the methods in collecting 
data for the NSCH2016. Firstly, it is important to note that the 
ascertainment of groups—ASD, other disability, and no dis-
ability, was primarily based on parent-reported information 
on diagnosis for their children. There is no way to ascertain 
the accuracy of diagnosis resulting from self-reporting. Based 
on the recent estimates on Autism prevalence reported by the 
Centers of Disease Control and Prevention, the prevalence of 
estimates of Autism from national surveys are always higher 
than the one reported from the CDC’s surveillance program 
that relies on identification using administrative records in 
health care and education systems. In the current analysis the 
prevalence of ASD is 23.8 per 1000 children between the ages 
2–17 years, whereas the reported prevalence by CDC among 
8-year old nationally was 16.8 per 1000. It is important to note 
that CDC surveillance data also covers a broader population 
base, almost 8% of the total U.S. population of 8-year old.

Secondly, the analysis does not represent any causal 
association resulting from the cross-sectional nature of 
the dataset. However, it is important to note that enabling 
factors, identified in this study, while representing social 
disadvantage need not be causally linked to observed dif-
ferences in odds of unmet health care needs between the 
comparison groups insofar as they are amenable to social 
policy interventions. Health system and family system fac-
tors (Greenlee et al. 2018), both amenable to social policy 
interventions, achieved salience as enabling factors in this 
analysis. Thirdly, the study was not able to examine state and 
regional variations due to the study design restrictions for 
examining such variations.

Conclusion

This study illustrated, using Andersen’s Behavioral Model of 
healthcare utilization, disparities in unmet health care needs 
among children with ASD, in comparison to those with other 
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disabilities, and those without disabilities in a nationally rep-
resentative sample survey in the U.S. This study provides 
direct comparison of disparities, highlighting higher unmet 
health care needs among children with ASD and suggests 
to qualifying children with ASD and their families as one 
of the health disparities population requiring targeted social 
and health policy intervention. Further, the paper suggests a 
comprehensive approach to reframing policy and program 
solutions using the framework developed by the Center on 
the Developing Child at Harvard University. The recon-
ceptualization of program and policy solutions directed to 
increase family and community capacities impacting foun-
dations health that consequently impacts biological mecha-
nisms leading to health and well-being provides opportunity 
not only to evaluate gaps in the current constellation of poli-
cies and programs, but also provides opportunity to develop 
new policies and programs that are responsive the wellbeing 
needs of children with ASD and their families.
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